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Navy Personnel 
Selection and Classification

Vision
To begin a Navy enlisted career today, an applicant must take a battery of tests, known as the Armed Forces Vocational Aptitude Battery or ASVAB, that covers four content domains: verbal, numerical, technical, and perceptual speed. By adding scores across tests, an applicant is qualified for service, assigned to a technical school, and enlisted into an entire Navy career— potentially in under 3 hours. This is an ideal process for recruiters; it is rapid and may require only a single contact. However, people are more complex and multidimensional than the ASVAB. People have other aptitudes, skills, and knowledge. They also have preferences, interests, and personalities. Not only are people more complex, but the schools they attend, the jobs they perform, and the organizational culture of the Navy, all require more than the modest intellectual competency currently measured. 

In the 21st Century, the Navy will have fewer Sailors, each of whom will need to be more capable and better trained, will need to perform more tasks, will operate in more complex and rapidly changing environments, and under a broad variety of mission objectives. To meet manpower requirements in the 21st Century, the Navy will give applicants a brief general intelligence test and then send them to basic training where a complete personnel assessment will be performed. This more complete assessment will test for achievement, complex reasoning, spatial ability, and job specific skills, while also measuring interest, social understanding, conscientiousness, motivation, leadership, and emotional stability. The Navy will use this rich “whole person” profile to match people along a multitude of dimensions into the best-fitting Navy job available. Importantly, “best-fitting” will no longer mean the limited outcome of completing technical training. Instead, best-fitting will reflect all of the outcomes important to Sailors and the Navy. It will mean that the applicant will likely perform well in both classroom and laboratory training, will likely be proficient on the job, be reliable, work well in groups, be satisfied with the job, be promoted, and be likely to reenlist. This new, complete assessment and initial assignment system will produce an optimal match between the person and available jobs, so the Navy will end up with the type of Sailor needed to assure efficiency and readiness in the 21st Century.

Introduction to Navy Personnel Selection and Classification

The selection and classification of military personnel refers to a segment of the overall process of transforming a civilian applicant into an assignable military asset. Recruiting is another part of the process which encompasses the collection of activities associated with making the initial contact with a “prospect,” plugging them into the qualification (or selection) process, and if qualified, having them sign an enlistment contract. Selection refers to the formal stage of qualifying an individual for military service. In the narrowest sense, selection refers to the intellectual qualification of an applicant (determined through cognitive tests). More generally, selection or “screening” refers to the entire qualification evaluation, including, assessing intellectual competence, and performing educational, criminal, and moral checks. (Medical screening for drug abuse, disease, morphological integrity, adequate vision, etc., is also part of the qualification process but outside of our scope.) While the terms “selection and classification” are typically bound, they refer to logically separable processes. Classification is shorthand for “job classification” and refers to the collection of decisions about an applicant’s job or career path after he has qualified for service. Job assignment decisions are based on information about the individual (e.g., aptitudes, skills, preferences, and experiences) in conjunction with manpower needs and training availability (typically a prioritized list of positions that need to be filled). Historically, selection was separate from classification, often using different instruments and data, and the decisions were made on distinct timelines and in different locations. For a host of reasons, selection and classification have been temporally combined, yet the processes differentially emphasize information from the same pool. When both processes perform well for the Navy, only individuals at least minimally capable of succeeding are selected, and they are assigned only to jobs where they are statistically likely to succeed. If selection is done poorly, attrition rates are high and disciplinary problems and staffing shortages often result. When classification is done poorly, the consequences are more costly and complex. School attrition is elevated; school seats are underutilized; job incumbents perform poorly, which directly affects unit and fleet readiness; and job satisfaction is low, further degrading performance while substantially reducing retention.

The primary instrument for selection and classification is the ASVAB or its computer delivered equivalent, the Computer Adaptive Test version of the ASVAB (CAT-ASVAB). All applicants for the Navy’s enlisted ranks must take the ASVAB in a single session, lasting three hours (for the paper-and-pencil version, one to three hours for the computer-based version). The ASVAB test battery consists of ten
 subtests representing four abilities or psychometric factors: Verbal Ability, Mathematical Ability, Technical Knowledge, and Perceptual Speed. Verbal ability is measured primarily by Word Knowledge (WK) and Paragraph Comprehension (PC). Mathematical Ability is measured by Arithmetic Reasoning (AR) and Mathematics Knowledge (MK), which is a good mixture of computational and problem solving. Technical Knowledge is measured by a combination of Mechanical Comprehension (MC) ( pulleys, levers, gears, and the like ( Automotive and Shop Information (AS), and specific Electronics Information (EI). The General Science (GS) test actually measures two constructs, Verbal and Technical Ability. Perceptual Speed is measured by Coding Speed (CS), an arbitrary number-word translation task, and Numerical Operations (NO), which is a rapid, simple computation test.

The ASVAB is used for both intellectual qualification and job classification. Four subtests (Paragraph Comprehension, Word Knowledge, Arithmetic Reasoning, and Math Knowledge) are combined and rescaled into the Armed Forces Qualification Test (AFQT). AFQT is expressed as a cumulative percentile score (1 to 99) tied to a 1980 nationally representative sample of non-institutionalized youths (ages 16-23). Congress sets the minimum AFQT qualification score. Following qualification, classification takes place by combining the individual ASVAB test scores in dozens of ways to determine in which jobs an applicant should be successful. For example, the Navy uses the sum of Numerical Operations, Coding Speed, Paragraph Comprehension, and Word Knowledge to determine if an individual has the basic skills required for clerical jobs; if the sum is above a certain level the person is statistically likely to perform well in clerical job training, otherwise they are not. 

Selection and Classification Research

The majority of our recent selection and classification research has surrounded the ASVAB. We focused on qualifying the best military applicants while keeping early attrition low and statistically classifying recruits into jobs where they are most likely to succeed—all within the constraints of Navy manpower requirements and policy. Our work has had two broad thrusts. One thrust has been to improve the ASVAB. We conduct research to improve the tests or the measurement of constructs in the ASVAB, develop tests of intellectual abilities and skills not represented in the test battery, and perform research on non-intellectual measures of personality, interest, and personal history and experience to supplement the ASVAB content and improve its functioning. In this vein, we also conduct research to support the operational ASVAB and CAT-ASVAB, including field testing new items, new scoring methods, and the impact of new administration techniques, media, or equipment. Another large thrust in our work is to make full use of the information from the ASVAB. We do this by working with schools and enlisted communities to determine the combination of ASVAB tests (or “composites”) most likely to predict success in training and on the job, and the minimum score (or qualifying “cut score”) that should be set for composites to assure success in training. 

While these research thrusts remain, we are in the midst of some profound changes in the Navy force structure. Technological modernization of the Navy in the 21st Century will only accelerate these changes. For example, the next generation Navy surface combatant (DD-21) is expected to use fewer than half the number of crewmembers deployed on current destroyers. Such a dramatic reduction in the number of personnel will radically alter the task requirements for any one Sailor and by implication, alter the content and scope of the jobs defined by current classification models. At the very least, each Sailor will be required to perform a broader range of tasks, have more sophisticated technological knowledge and skills, and will operate more independently with fewer coworkers and a truncated chain of command. This implies that current jobs will have to be redefined in light of the new requirements, and that the aptitudes, skills, and training requirements in support of these jobs will have to be reviewed to update selection and classification composites. Jobs that are largely mechanical in nature may become more electronic in the future, and thus the classification composite may need to be altered to include electronic or mathematics knowledge. Jobs with small scopes may be broadened, dramatically increasing the cognitive complexity of the position such that a generally more able Sailor will be required to minimally succeed. Jobs that now allow individuals to work in isolation, say on the internal communication system of a ship, may be recast to cover all shipboard communications, requiring the individual to work more closely with other electronics, information, and communications ratings, and have a much broader knowledge of electronic and power systems. In general, far fewer men and women will execute a ship’s mission and each one will have a much broader scope of job responsibilities, will operate in very complex information-intensive environments, make substantially more independent decisions, work better on teams for process goals, and be technologically more sophisticated than today’s service members. The instruments and methods we use to identify and assign these new Sailors will have to be modified, improved, or developed from “scratch.” This requirement represents our mandate and challenge for the future.
Operational Issues Affecting Selection and Classification

Two primary operational problems frustrate our advances in selection and classification research and its implementation: (1) the diffused responsibility for the selection and classification process and (2) the structure of the recruiting process. Additional operational issues are discussed following these.

Diffused responsibility for accession, selection, and classification policies

Congress sets broad constraints on the number and minimum quality of new recruits across the military and the Department of Defense (DoD) sets further policy regarding recruiting, entrance standards, and compensation. Within the Navy, the Chief of Naval Personnel (CNP) sets both constraints and accession goals, while the Commander, Navy Recruiting Command (CNRC) dictates the methods and pacing of recruiting activities. The US Military Entrance Processing Command (MEPCOM) controls the actual qualification testing, including the tests to be used; when, how, and where tests will be administered; and to some extent who can be tested and under what circumstances. DoD’s Defense Manpower Data Center (DMDC) has operational and maintenance responsibility for the ASVAB and thus has a say in its content, structure, and implementation. The Office of the Under Secretary of Defense for Personnel and Readiness and several of its committees (e.g., Manpower Accession Policy Working Group and Steering Committee) also have responsibility for the make-up of the ASVAB and the content of applicant screening measures. The Chief of Naval Education and Training (CNET), in support of the CNP, sets classification and A-school qualification standards, schedules classes, and allocates placement resources. Additionally, the Navy Personnel Command (NPC) and several of its subcomponents, and the individual Fleet Commanders in Chief (CINCs) who allocate sea and shore billets, all have input and thus impact on selection and classification policies and resources. These entities often produce conflicting policies and make resource allocation decisions that complicate throughput planning and standard setting. This diffused responsibility makes it difficult to implement any change. 

Although the cross-service use of the ASVAB requires DoD involvement, ideally, the Navy would have a single “czar” or organization responsible for recruiting, selecting, and classifying Sailors. This would eliminate duplicated effort, diffused responsibility, and conflicting policies, while identifying a single office that could be targeted with our efforts to implement the products of selection and classification research. This organizational unification and reengineering is critical to the success of our research program and its expected benefits.

Fixed and limited structural model for recruiting, selection, and classification 

A second major impediment to progressive change in selection and classification is the structure of the recruiting, selection, and classification processes. Current accessioning practices have been driven by recruiting goals and product-sales models, which dictate that nearly all decisions about an applicant must be made at the time of initial contact. That is, recruiters want to have people under contract as soon after meeting them as possible. With little supporting evidence, this belief has successfully limited the amount of information collected about an applicant’s past behavior, personality, interests, knowledge, and intellectual capacity. Moreover, this same belief has led the military to “sell” a candidate a particular job and associated training seat at the time of qualification—a point in time so far removed from actual placement that current manpower planning systems may be inaccurate. In the extreme, based on as little as three hours of contact with a prospect, a person is qualified for service, classified into a job (potentially, an entire career path), assigned a reporting date for basic training, and guaranteed a seat in a technical training school (that may not actually be available); yet, the military entrance date may be 12 months hence. 

In contrast, our goal is to evaluate the benefits of separating selection from classification decisions. We will investigate the impact of qualifying individuals for the military, perhaps assigning them to broad occupational groups, while delaying actual job assignment decisions until midway recruit training. Such a procedure would: 
(1) allow additional time to collect more background information (e.g., medical, driving, arrest, financial, and scholastic records) for further screening of recruits before classification decisions, (2) delay the classification decision until a point when progress in basic training could inform the decision process, and (3) allow the Navy to perform further psychological testing (e.g., emotional stability, interest, intellectual, and job/skill specific testing) to increase the amount of information available to support assignment decisions. Moreover, these assignment decisions would be made at a point in time when (a) the recruit is very likely to successfully complete basic training and (b) very accurate information would be available for assigning recruits to existing jobs and training seats.

Environmental Changes Affecting Selection and Classification

The military force structure is expected to change rapidly during the technological modernization for the 21st Century. In some cases, it is estimated that less than one-half the number of crewmembers will be required on similar platforms in the future. Such a dramatic reduction in the number of personnel will radically alter the task requirements for any one Sailor, and each Sailor will have to operate in a more complex, information-rich, technologically sophisticated environment. The new Sailor will have to be process-oriented and less task-oriented. Where in the past, a Sailor might take and relay telemetry readings, he will now take the telemetry readings, verify them against targeting information, determine whether the projectile is ready by checking with other fire-control team members, and release it. This shift away from isolated task performance will by implication, alter the content and scope of the jobs defined by current classification models. In the past, the Navy was able to select individuals based on isolated, component abilities, so it was sufficient to select a person who could read, perform arithmetic, and identify common electronic devices. In the future, a Sailor will need to be able to read, process, and act upon the numerical output from several electronic monitoring systems, and have the ability to coordinate the information toward a goal. This flexible coordination of information will likely be a more critical ability than competence in the isolated skills. Currently, we have good selection and classification tools for the component skills but we have no instruments designed to measure competency in the flexible use of multiple sources of information. 

At the very least, each Sailor will be required to perform a broader range of tasks, have more sophisticated technological knowledge and skills, and will operate more independently with fewer coworkers, and in a flatter command structure. Jobs will become more complex, require more mathematical and electronic knowledge, have very broad scopes, and demand greater flexibility. This implies that current jobs will have to be redefined in light of the new requirements, and that the aptitudes, skills, and training requirements for the new jobs will have to be evaluated to develop appropriate selection and classification composites. It is very likely we will find that for many of the jobs in the future, we will not have instruments that measure the underlying skills, and they will have to be developed. 

Currently, virtually all predictive validation work has focused on finishing basic training, successful completion of A-school, or, more rarely, job performance in the first-term of enlistment. Because the cost of finding and training a 21st Century Sailor will be much higher than today, we will also have to focus more of our effort to identify individuals who will not only complete training, but be successful on the job, and, importantly, be likely to stay in the Navy beyond the initial contract. The prediction of such long-term behavior as reenlistment and promotion rates will require the use of new sets of predictor variables such as measures of personality, motivation, and interest. To effectively use the variables to predict long-term performance, we will have to gain a better understanding of the work context for the future Navy, including the environmental, social, and group structural characteristics. Combining the personal and organizational characteristics may allow us to augment personnel selection models based on theories of person-organization 
(P-O) fit, which go beyond the usual vocational and aptitude relations. Our most difficult challenge will not be to identify measures of personality, motivation, and interest that predict long-term behavior, but to develop objective instruments for measuring these constructs that are insulated from faking, coaching, and easy misrepresentation. 

Technological advances impacting selection and classification

Operational Computer Adaptive Test version of the Armed Services Vocational Aptitude Battery (CAT-ASVAB)

As of now, and after more than 15 years of effort, CAT-ASVAB is operational in all 65 Military Entrance Processing Stations (MEPS). CAT-ASVAB provides a ready computational platform for new tests to augment the ASVAB. In the past, the usual argument against the implementation of new intellectual tests has been that there was no operational computer-based system for their inclusion and the additional printing costs for paper and pencil versions (if feasibly delivered this way) were prohibitive. Moreover, the operational computer systems are being upgraded with additional RAM memory, storage capacity, and better video cards. 

Computer costs, CPU power, and interconnectivity

Dramatic reductions in the cost of computer hardware effectively catapulted the CAT-ASVAB program from a research effort to an operational system. The continued reduction in costs associated with increases in computing power will allow CAT-ASVAB to expand testing from the 65 fixed MEPS locations to the more than 600 transitory Mobile Examinee Testing Sites (METS).
 Importantly, this expanded use will eventually eliminate the need to maintain a paper-and-pencil ASVAB and thus undercut arguments against new selection and classification tests that often can only be computer delivered. Moreover, the ever increasing power of computers makes the delivery of adaptive, complex, and CPU intensive tests feasible, again undermining arguments against using new selection and classification tests. Computer interconnectivity options continue to expand, making it possible to share data and information from virtually any location almost instantly. Although unrelated to whether new or different tests are used, these interconnectivity options should have a profound influence on selection and classification efficiency. If the recruiter can obtain operational test scores instantly, by transmitting data to the central repository for verification,
 then a great deal of time and energy can be saved and no break in the applicant-recruiter transaction will be necessary. Just as importantly though, the recruiter, or classifier at a Recruit Training Center (RTC), would have access to precise, up-to-date information on jobs and school assignments available and the ship dates for these positions. Logistically, more accurate assignments could then be made. Additionally, more sophisticated, multivariate person-job match algorithms could also be utilized, yet still make them immediately available to the recruiter and/or classifier at their location. 

Storage capacity, video-audio capabilities

Coincidental to the decreases in computer cost and increases in CPU power, data storage capacity, video-audio access speed, and video-audio capabilities continue to grow. A particularly promising advance is the advent of new DVD drives which are capable of storing several hours of motion-picture quality video and audio data, with the ability to display the data in an uninterrupted, seamless stream, even under random access search requirements. This presents an entire new vista of opportunities for realistic-job previews, complex situational judgement tasks, and extended, multi-option, problem-solving environments. 

Changes in psychological theory

We are experiencing an exciting and challenging expansion of thought and theory in personnel psychology. Evidence has mounted making it clear that we can substantially improve personnel selection and assignment by expanding our view of the predictor and criterion space. An expansion of the predictor space includes expanding the abilities and skills we assess in the ASVAB to cover new abilities, skills, and knowledge areas (e.g., time-sharing, psychomotor, and computer literacy). The ASVAB does an exemplary job of measuring traditional academic knowledge and achievement domains, such as vocabulary and arithmetic reasoning, and adequately measures technical knowledge, such as tool use and mechanical operations. However, the ASVAB does not measure some critical areas of intellectual functioning, such as spatial ability, content-free reasoning, complex time-sharing abilities, skilled performance, or some knowledge domains that are critical to the next generation Sailor (e.g., computer knowledge). 

Just as importantly, we now know that we can reliably measure personality, motivational and interest facets of human behavior and that under certain conditions these can add substantially to our ability to predict attrition, retention, and school and job performance. For example, measures of “conscientiousness” predict ratings of job reliability, and emotional stability measures predict early attrition and long-term adaptability to the workplace. Motivational measures of “can-do” or “will-do” orientations have very successfully predicted teamwork activity, peer ratings of social fit, and supervisory ratings of organizational fit. Social intelligence measures have predicted successful supervisory and peer ratings, managerial performance, customer service evaluations, and promotion rates. Interest measures have predicted job satisfaction and long-term retention. We must begin evaluating the utility of these measures in the military.

Large-scale research has demonstrated the value of differentiating the outcome criteria we are trying to predict. Historically, outcome measures for successful selection and classification efforts have been global measures of training success (pass or fail the entire curriculum) or short-term job performance (most recent supervisor performance ratings). When aggregate measures of short-term performance are used, evidence shows that the single best predictor of training or job performance will be general intelligence. If we differentiate the outcome measures (e.g., job reliability from proficiency), or include longer-term performance or job tenure, we find a much richer web of interrelationships between selection and classification measures and outcome variables. Noticeably, personality and motivational indices become increasingly predictive. We must begin to use a more complex set of differentiated school and job performance metrics, particularly those that may be associated with longer-term performance indices such as tenure, promotion rates, multiple supervisory ratings, and retention. Retention is already too low in many jobs and the cost of losing highly trained Sailors will become more expensive in the future.

Technical Challenges in Selection and Classification

Several technical issues are associated with moving from single-stage testing for both selection and classification toward multistage or two-stage testing, separating selection or qualification from classification. Since it is unlikely that applicants will enlist with no knowledge of the occupations to which they are to be assigned, we need research on this issue. First, we need to determine the minimal assignment specificity necessary to attract recruits. That is, how much (or how little) information is required by the recruit about the job to which they are likely to be assigned before they are enticed to sign an enlistment contract. The best model we currently have available would be recruiting into broad occupational categories, such as mechanical, electronics, nuclear field, administrative, etc., perhaps crossed with major warfare community, such as aviation, submarine, and surface. Not only do we need to know what is acceptable to recruits, but we need to know what makes technical sense for the Navy and what the occupational categories should be to best map onto current job and rating structures, technical school curricula, and other existing organizational constraints. Finally, we have to develop the classification standards for these occupational fields based on ASVAB enlistment performance. 

Determine the aptitude, knowledge, skill, and social requirements needed by the next generation Sailor

A major technical and intellectual challenge for the immediate future is to develop descriptions of the force structure, requirements for jobs, environmental contexts, and organizational and command structures for the next generation Navy. As we ascertain more information about the nature of the future Navy (from SYSCOMS and N-8 staffs), we can begin developing aptitude, knowledge, skill, personality, and social requirements for successful Sailors. We can map these requirements onto the current selection and classification instruments, and see what we are not measuring or are measuring poorly. This knowledge would allow us to focus our research efforts in developing new measures to select and classify applicants into future jobs. 

Operationalize personality and volitional measures

Recent evidence, and frankly, colloquial knowledge, argues for the inclusion of personal characteristics information into the selection and classification system. Certain personal characteristics ameliorate adapting to military life while others clash with it. Some personality characteristics make team and group work attractive while others make it difficult. Similarly, some personality, personal history, or volitional factors spawn beneficial “can-do” and “will-do” motivations that facilitate integration into military units and life; others undermine it. Although we might agree that knowledge of these personality or motivational predispositions would improve selection and classification, most also agree that contemporary versions of these measures are easily faked and people can be coached to respond in ways that will improve the selection probability. For example, typical items such as “I work well in groups”, “I always do my best”, “I like a structured `world”, “I am very conscientious in my work” reveal personality predispositions beneficial in the Navy, yet their meaning is transparent. With little effort a person could be suborned or coached to endorse items that would increase the likelihood of being selected—or excluded under the threat of conscription. To mitigate these problems, we need to undertake an extensive research regime to develop less transparent, ideally objective, tests that measure desirable personality and motivational predispositions for service in the Navy. 

Utilize interest measures

An extensive vocational counseling literature attests to the benefits of matching an incumbent’s interests to his job requirements, and that the enhancement goes beyond that obtained from job classification based on pre-existing abilities and knowledge. The benefits are often obscured when organizational assessment does not include indices of job satisfaction. Instead, organizations see the results of poor fit or low satisfaction, in indirect effectiveness measures such as turnover rates and absenteeism, and ultimately decreased readiness. Room exists in the classification process to include measures of a person’s interests and proclivities. Indeed, when a person is intellectually qualified for a host of jobs, the evidence suggests that the best assignment for long-term retention is the one that fits an individual’s interests and not just the organization’s manpower needs. We need to conduct research to determine which interest measures are best suited for use by the Navy and how the results of these measures can be utilized in the classification process to optimally assign the individual within the scope of manpower requirements. 

Differentiate performance outcome measures and incorporate longer-term success criteria

Historically, the military has measured the effectiveness of selection and classification against short-term outcomes such as 6- or 12-month attrition, completing technical training or initial supervisory evaluations. This focus has resulted in an accession system that optimally minimizes early loss to the detriment of later—and more expensive—loss at reenlistment. Research has demonstrated that short-term global performance criteria, particularly overall school grades, are best predicted by general intelligence while longer term, more differentiated criteria such as retention and promotion rates are better predicted by other measures, including personality, interest, and motivation instruments. We need to begin a program of research to look at the relationship between short-term and long-term loss, the measures that predict or may predict them, and develop an integrated selection and classification model that is optimal for both temporally near and longer-term criteria. As part of this research, we need to collect more specific measures of job performance, such as job reliability, proficiency, and team-effort, as well as more specific measures of training success, such as academic, hands-on, and group activities. With these differentiated outcome measures we could develop a model that maps the multivariate performance space onto a multivariate predictor space (tests, personality, personal history, and interests). These complex mappings could then be used to select and classify individuals and optimally maximize both short- and long-term outcome measures using sound economic metrics.

Grow the skill base for NPRST and access to military research subjects

At NPRDC, we have several “technical” challenges to overcome during the next year as we reconstitute ourselves as the Navy Personnel Research, Studies, and Technology (NPRST) Department. We need to replace staff lost because of our geographic relocation, particularly those with expertise in personality theory, classification theory and methods, mathematical statistics, and psychometrics. We have coverage in all these domains but we need more strength. We also need some staff-based computer programming support, someone who can mock up new tests, provide insight into producing functional specifications for programming projects, and offer oversight to programming products from contractors. We are developing the necessary skill base through new hires, an excellent and mutually beneficial set of relations with the University of Mississippi, the University of Memphis and their associated institutes. We are also putting together a strong contractor base with classification, economic, and programming staff. Additionally, we are forging new and stronger relationships with other research and development groups such as the Defense Manpower Data Center (DMDC) and the Naval Health Research Center (NHRC). Lastly, we need to develop a mechanism for ready access to military research subjects. For some projects, contracting data collection will suffice. However, for continued development and refinement cycles, as well as for initial evaluation, we need a source for military research subjects. We will approach RTC Great Lakes to establish a research and testing laboratory similar to the one we had at RTC San Diego. 

Integrated Research Agenda

The overarching requirement for implementation of this research agenda is the modification of the structural constraints of the current single-stage-testing model that dictates that all selection and classification testing occur in a single, short session prior to service qualification. The guiding principle for this agenda is that to improve personnel selection and classification, for the immediate future and the 21st Century, we must expand both the predictor and criteria space beyond the current boundaries. That is, we must expand the scope of the measures used to qualify and assign personnel, and we must differentiate and amplify the range of outcome criteria against which these measures are evaluated. Finally, we must put these predictors and outcome measures together in an integrated selection and classification model that optimally selects and assigns personnel. A number of initiatives within this broad principle are described below.

Basic Science Foundation

Cognitive Measures

Spatial Ability: Psychologists almost uniformly agree that spatial information processing is fundamental to human intellectual performance and while a great deal has been learned over the last two decades, much more research is needed. Dr. Anne Treisman at Princeton University has conducted some remarkable experimental work on visual memory that may hold the key to understanding individual differences in spatial information processing and representational integrity. Her analytic framework focuses only on group differences as a function of experimental manipulations yet she reports sweepingly large between subject error terms; the statistical manifestation of individual differences. She has reported evidence that nonsensical, complex shapes can be presented only once in the context of dozens of similar shapes, yet a visual memory can persist for the target shape across several hundred intervening trials and across long periods of time (up to one month; DeSchepper & Treisman, 1996
). It seems very likely that the instantiation of this visual memory, or “object file” representation, may be fundamental to spatial information processing, and if there are large, stable, individual differences in the production and durability of the representation, then these individual differences may be fundamental to more complex spatial problem solving. If they do predict individual differences in more complex spatial tasks, then this would be key to understanding and predicting spatial problem solving and direct us in how to measure the essential component of this critical aspect of intellectual functioning. 
Time-Sharing Ability: For nearly 100 years psychometricans have postulated a general time-sharing ability separate from other intellectual competencies. Unfortunately, nearly every effort to identify this ability has failed. Since we believe this ability may be critical in future Navy working environments, we need to investigate the phenomena further. One reasonable explanation for failing to identify the construct may lie in the common factor statistical models that have been used to test for the ability. If a general-time sharing ability is actually present in only a small percentage of the population with the remainder having only a task specific time-sharing ability, then the common factor model would fail. We will undertake research to elucidate under what distributional conditions and with which statistical models a time-sharing factor can be recovered from correlational data. The results of this simulation research will direct later empirical exploratory development research. 
Non-cognitive measures

Personality Research: While there is extensive research supporting the use of personality constructs such as W. T. Norman’s “Big Five,” current instantiations of personality tests require endorsements of fairly transparent items (“I am a conscientious worker”) and thus are subject to faking and coaching to manipulate selection and classification decisions. Before such constructs could be actively utilized for personnel decisions, we must have more objective and/or less transparent test items. We will try to develop objective measures of the constructs. A good example comes from work by Gerald E. Larson where he devised a behavioral measure of the personality construct of conscientiousness. In essence, he presents a long list of tedious yet simple instructions that, individually, anyone can follow. The hypothesis, though, is that only “conscientious” individuals will consistently succeed at the task. Indeed, there are several existing psychological measures, such as Stroop tests, response inhibition tests, and susceptibility to influence tests, that superficially have nothing to do with the personality construct they measure; these need to be investigated as starting points in the development of other objective personality measures. In addition, a psychological projection technique will be explored by presenting individuals with social scenarios or work vignettes describing desirable and undesirable personality traits, with mutually exclusive alternatives that individuals must choose between or rate, which may reveal personality traits (e.g., “Which person would be a better coworker?”). The efficacy of these measures, their relationship to established personality tests, and their susceptibility to response manipulation will have to be explored. 
Selection and Classification Models

Selection and Classification Modeling: Virtually all selection and classification research and their resulting cut-scores are based on simple linear regression, utilizing a single outcome measure regressed on a limited set of predictor variables. Indeed, once the regression models have been identified, further simplifying assumptions are made, discarding the optimal regression weights in favor of simple sums of test scores for use in operational composites. Historically, there were practical limits on the computational complexity of models that could be considered for selection and classification, but these limitations are no longer valid. As noted in earlier discussion, there is now substantial evidence demonstrating that if traditional aggregate evaluation measures (e.g., early attrition, final technical school grades) are differentiated to reflect finer grained outcomes (e.g., reasons for early attrition, laboratory performance in school) or long-term criteria (e.g., reenlistment, promotion rate) then a more complex set of relations exist between predictors and criteria. The critical point is the aggregate outcomes will likely be best predicted by aggregate intellectual and behavioral measures. If we could only apply simple univariate/bivariate models, then these would be the best. However, we have much more sophisticated multivariate classification models available to us, ones that can identify and utilize hierarchical relationships between sets of predictors and outcomes and identify best fitting models under a host of assumptions and constraints. We will conduct some small research to develop multivariate classification models and explore their advantages and practical limits, what form, and theoretical basis should be employed.
Exploratory Development 

Cognitive Measures

Spatial Ability: The most glaring weakness of the ASVAB is that it does not include any measure of spatial (figural) problem solving. This deficit has been repeatedly pointed out and there is substantial military and non-military research demonstrating that a spatial test could greatly improve the validity of the ASVAB. The Military Accession Policy group has agreed that a spatial test should be included in the ASVAB. However, the test that was chosen (“Assembling Objects”) was selected not because it was the best test, but rather because it could be administered in a paper-and-pencil format. Setting aside the tests weaknesses, the fact is that it will likely be included in future editions of the ASVAB and if there is to be a spatial test in the ASVAB, we need to assure that it is the best possible test. We plan to undertake a series of research and analytic studies to better understand the content and cognitive processing demands of Assembling Objects, how the test is related to other spatial tests and cognitive tasks, and how we can improve the content and measurement properties of the test.
Perceptual Speed Ability: The ASVAB currently contains two tests historically classified as “Clerical/Perceptual Speed” tests (Numerical Operations and Coding Speed). Numerical Operations is used in very few selection composites and will likely be dropped from future editions of the ASVAB. Coding Speed produces important incremental validity in a few jobs and is used in several classification composites by the Navy and Army. The Air Force and DMDC have suggested that it be dropped from the next edition of the ASVAB for a host of reasons, including the fact that it is not used for many jobs, it is not used by all of the services, and performance on the test is very volatile, suffering from huge ranges in mean performance following subtle changes in answer sheets (for paper-and-pencil tests), screen luminescence and font size (computer-based versions), or items (any version). The volatile nature of the test requires that a costly equating study be conducted whenever anything about the test’s items, their rendering, or the equipment used to administer the test, changes. Since the test has value to the Navy, we need to begin research to salvage its predictive value. We need to better understand what it is measuring, determine what facet of performance underpins the predictive value to the Navy, and what the communality is in the Navy jobs for which the test is predictive. Based on this more fundamental understanding of the test, and utilizing the extensive cognitive literature on perceptual speed and visual search models, it should be possible to develop a new and better perceptual speed test that will also be predictive of performance, yet less susceptible to unimportant changes in the administration of the test.

Diagnostic Test Use: Research needs to be conducted that could lead to the diagnostic use of test performance. Specifically, the goal of “diagnostic testing” is to try to wring out additional information from a person’s performance on a test, either for the purpose of improving the psychometric properties of the test or for gaining more detailed information about a person’s strengths and weaknesses. In the latter case, the additional information might be that a person understands arithmetic concept A but not arithmetic concept B. This diagnostic information could potentially be used to prescribe the course of future training or remedial training. If any information beyond whether a person “passed or failed” and scored in the X-percentile can be gleaned from test performance, then we would have made better use of the test. Such information can also be used as feedback to test item writers in their development of future editions of the test. Diagnostic testing has a huge potential in the context of having to accept recruits with lower educational attainment to meet basic manning requirements. Even still, there may be applications of the same principles wherever tests are used in the Navy, such as A-school progress tests or even career advancement exams. 

Non-cognitive measures

Personality Research: Based on input from basic science efforts, a collection of published and new personality measures, social intelligence and ability measures will be aggregated into a battery and utilized in a study to ferret out the interrelationships among the tests, their measurement and psychometric properties. Additionally, we need to gain estimates for racial, ethnic, gender, and other group differences in personality measures among incoming recruit populations and look for differences in intercorrelation and latent trait models among these groups. Unlike aptitude measures, little research has been done with personality measures in recruit populations, and we have few expectations for the distributional characteristics and latent model structure of these measures, singly or in conjunction with intellectual ability measures. This critical step must be undertaken before serious consideration can be given to the use of personality and motivational measures.
Social Intelligence: Social intelligence is a generally accepted facet of theoretical models of human intelligence yet its measurement, description, and relationship to other aptitudes and personality constructs are poorly understood. The potential value of measuring social intelligence among military applicants is that it may be predictive of adaptability to military life, likelihood of performing effectively in work teams, response tendencies in confrontational situations, and potential for leadership. We have conducted some data collection to understand the relationship between social intelligence and other individual difference constructs, and this must be analyzed and interpreted. We have also developed some sample vignettes that have Navy workplace content yet reflect social intellectual reasoning. We will continue to develop and refine these test “items,” develop both logical and empirical scoring keys, and assess their relationship to other social intelligence and personality constructs.

Classification models

Criteria Differentiation: Efforts need to be undertaken to identify information currently available in automated personnel systems, A-schools, etc., that may supplement the aggregate outcome measures generally in use. Along with this, we need to begin looking at the processes involved in evaluating performance in recruit training, technical school training, and supervisory evaluations to look for opportunities to supplement current outcome measures with finer-grained indices of meaningful personnel outcomes. This needs to be done in light of the body of psychological research revealing criteria that are meaningful for both short-term and longer-term performance and retention. This is essential if we are to develop the input necessary for more sophisticated and valid selection and classification models.

Classification Models: Once promising new predictors, criteria, and prediction models have been evaluated, research needs to begin to determine the form of the interrelationships and models that best integrate selection and assignment decisions into an overall accession process. For example, we need to determine whether hierarchical or simultaneous equations best characterize the relationship between short-term and long-term retention and between cognitive and non-cognitive measures. Similarly, we need to evaluate how Navy policy, such as minority and gender representation, should be included in the models. 

Contextual Research

Future Navy Work Environments: We need to begin collecting information describing in detail the job environments for the Navy personnel of the future. There have been a number of weapons platform specifications produced and other endeavors describing the environments and operational requirements for systems going on-line in the future. We need to digest this information and determine what it means in terms of the aptitude, knowledge, skill, and personality characteristics for the next generation Sailor. We can then use these characteristics to guide future research. 

Selection Process Evaluation: Research needs to be undertaken to capture recruit and applicant reactions to the selection and classification process. When people perceive the selection/classification process to be open, fair, and considerate of their interests and preferences, they are more likely to join the organization and be satisfied with their initial work assignments. We have little information regarding how the process is perceived by people contacting it, what their expectations and understandings are about the process and how it operates, thus we do not know what could be done to make the process seem fair and considerate. This is a person’s first interaction with the Navy and the negative or positive evaluation of this contact will have an impact on the person’s decision to join the service and how they feel about the service when they enter training. 

Long-Term Retention: We need to conduct research to determine the factors associated with the decisions to leave or remain in the service. It is standard practice in industry to conduct exit-interviews to garner whatever information the person is willing to impart about their experience and decision to separate. The Navy assumes that most people leave service because of family separation, quality of life issues, leadership, pay issues and/or an inability to adjust to the rigors of service. This is likely true, yet, there is undoubtedly valuable information that can be obtained from details in the reasons people are leaving; how much more money would they need to remain in service, do they fully understand their entire compensation package, do they know they have educational and other opportunities that would allow them to change jobs? To improve long-term retention, a first step must be to understand exactly what information people are using to make their separation decisions. 

Advanced Development

Validation Studies

Integrated Evaluation: We need to employ only the most promising cognitive and non-cognitive measures developed and refined in exploratory development research and utilize new and variegated outcome measures in large-scale, multiple-job, validation research to assess the magnitude of validity coefficients and their increments over the ASVAB. These studies are complex and difficult to execute, and it may take several years for the outcome measures of real interest (job proficiency, promotion, and retention) to mature sufficiently to evaluate. Following the evaluation of the validity relative to the ASVAB, the results must be subjected to economic analyses to determine their viability and the cost/benefit consequences for the Navy. 

Assignment Studies

Integrated Evaluation: While basic and exploratory research will determine the predictor and criterion relationships and how multiple models should be integrated to capture both short- and long-term performance, additional research, particularly simulations, will be required to integrate this information into an overall assignment system and compare it with the present assignment system. Work will also be required to develop the interface of a new assignment system with existing and necessary data sources, equipment, and the operators. 

Outcomes, payoffs, and benefits to Navy

Improving the current recruiting, selection, and classification processes will:

1. Position us to recruit for the skills needed in the 21st Century Navy, 

2. Reduce the cost associated with early attrition, 

3. Improve the quality of new recruits, 

4. Reduce the cost associated with over-enlistment “safety margins” to ensure end-strength, 

5. Reduce the costs associated with under utilization of Navy and Marine Corps training schools (currently only 80% utilized), 

6. Better meet manpower requirements, 

7. Improve job-satisfaction by making better job assignments, 

8. Increase reenlistment rates, and 

9. Improve fleet readiness.

Many of the benefits from improving the predictor space, criterion space, and classification system have been described. While it is difficult to attach a price to many of the benefits, some research has made inroads. For example, Schmidt, Hunter, and Dunn (1987) estimated that by adding a spatial and/or psychomotor test, the ASVAB’s average predictive validity could be improved by 3%, and that this improvement would produce performance increases worth $83 million annually to the Navy. Researchers focusing on classification efficiency (Alf and Abrahams, 1996; Scholarios, Johnson, and Zeidner, 1994; Zeidner and Johnson, 1994) have estimated that mean predicted performance could be increased by 23-46% resulting in productivity gains valued at several hundred million dollars annually. Note that each research group only looked at the minimum gain from altering a part of selection and classification (adding a spatial test or improving classification efficiency) while leaving the other components intact. We have proposed substantially broadening the predictor space to include not only spatial tests, but also working memory, time-sharing, job specific tests, and improved perceptual speed tests, as well as personality, biographical, social intelligence, and interest measures. With such a broad assessment of human performance, we are likely to improve the ASVAB’s validity more than 3%. The addition of these new predictors may also allow us to qualify additional applicants for service and thus reduce recruiting costs. Classification efficiency will improve simply by adding new predictor measures that are relatively uncorrelated with the other measures; personality, biographical, social intelligence, and interest measures are statistically unique from the cognitive measures. Further, the shear scope of the proposed predictor measures provides substantially more information upon which to base classification decisions which further improves classification efficiency. More importantly though, we propose improving the measurement of the criterion space, that is, the meaning and breadth of the outcome measures to include differentiated school performance, job knowledge, job proficiency, job reliability, job satisfaction, and promotion and reenlistment rates. This expansion of the criterion space will improve the monetary value of the outcome measures over that in prior research (mean performance) and thus increase the economic benefits. Additionally, we propose delaying classification decisions until recruit training so that more precise training availability data will be available. This will allow us to improve the utilization rate of school seats from the current 80% which will provide further economic benefits. 

The above discussion focused on the tangible economic gains that can be expected from small changes in selection and classification; however, the interactions among these changes and their long-term effects are not captured by the prior economic research. For example, while a small boost in the ASVAB’s validity reaps great gains in productivity, what happens when you improve the ASVAB further, improve the value of the outcome measure, and improve classification efficiency at the same time? The answer is that the gains become greatly magnified. Moreover, no economic value has been associated with the expected longer-term benefits of better selection and classification. There will be lowered recruiting costs, decreased attrition, and reduced accession safety margins which reduce expenditures and waste. Less tangible, though, are the benefits that will accrue from a more accurate assignment system that incorporates the interests, preferences, and extended abilities of the recruit. These improved assignments will increase job satisfaction, improve morale, improve promotion rates and increase reenlistment rates. Critically, elevating job satisfaction and retention directly improves fleet readiness, the penultimate outcome for the Navy. The estimated economic gains from improving selection and classification are huge (hundreds of millions of dollars), even based on very restricted scenarios, but the probable cumulative and intangible gains are even larger. 




























�To be accurate, there are actually ten subtests in the paper and pencil ASVAB but eleven in CAT-ASVAB. For technical reasons, Automotive and Shop Information are separate tests in CAT-ASVAB, although the two tests are statistically combined to produce only ten subtest scores.


� Mobile Examinee Testing Sites are transitory ASVAB administration locations used from one to several times a year; typically, they are rented hotel meeting rooms. Since CAT-ASVAB is currently administered on desktop class computers, it is logistically difficult to have a single OPM test administrator transport, setup, and breakdown a network of 30 or more computers for a single testing session. With the increased power and reduced cost of laptop computers, it will become cost effective to use laptops which will minimize the logistic problems for CAT-ASVAB administration in METS.


�All test scores given to applicants and/or recruiters at the time of testing are treated as provisional until they are transmitted to MEPCOM headquarters and verified. This is usually done overnight but may take several days. In either case, the applicant must return, or the recruiter must visit the applicant, to receive verified scores and continue with the recruiting process.


�DeSchepper, B. & Treisman, A. (1996). Visual memory for novel shapes: Implicit coding without attention. Journal of Experimental Psychology: Learning memory and Cognition, 22(1), 27-47.
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