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OVERVIEW AND ORGANIZATION OF THE REPORT 
This report documents research conducted by the American Institutes for Research (AIR) to 
develop and validate an experimental selection battery for use in screening Behavior Detection 
Officer (BDO) job candidates. Throughout the process, AIR followed professional guidelines 
for measurement development as presented in the Standards for Educational and Psychological 
Testing (American Educational Research Association [AERA], American Psychological 
A sociation, & National Council on Measurement in Education, 1999) and the Principles for 
Validation and Use of Personnel Selection Procedures (Society fo r Industrial and Organizational 
Ps.ychology ISIOPI, 2003). In this vein, the Validation Study Report describes the steps of the 
test development and validation process. It is composed of two volumes described below: the 
Techn ical Report (Volume I, the current document) and Appendices (Volume II). 

Volume I contains a description of the work plan used to conduct the work, eacll phase of the 
research, and key findings and recommendations. This information is presented in chapters, 
which arc summarized below: 

Chapter 1: This chapter provides background information about the BDO job, the purpose and 
goals of the val idation study, and a project overview. 

Chapter II: This chapter describes the purposes and development of procedures of early phases 
of the project, including the BDO job analysis (AIR, 2010a) and the test specifications (AIR, 
2010b). 

Chapter III: Chapter liT describes the procedures AIR followed to procure and develop the 
selection measures assessed during the pilot test and validation study. 

Chapter IV: The next chapter describes the purpose, method, and results of the pilot test 
conducted to collect preliminary data on the feasibility and psychometric properties of the 
experimental selection battery. 

Chapter V: Chapter V describes the purpose, method, and results of the validation study 
conducted to examine each component of the experimental selection battery. 

Chapter VI: The next chapter describes the changes made to each of the assessments based on 
analysis of both the quantitative and qualitative data collected during the validation study. 

Chapter Vll: Chapter VII provides a summary of the BDO validation study, notes important 
products resulting from this work, and revisits some key findings of the research. ln addition, 
potential next steps related to the implementation of the proposed selection battery are provided. 

Chapter VIII: This chapter provides an overview of the approach AIR used to set preliminary 
qualify ing scores for the recommended selection battery. 
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Chapter IX: The technical repo1t concludes with future considerations related to the 
enhancement of BOO selection, training, and performance management. 

ix 

Sensitive Security Information (SSI) 

I' AI\ r OF 'I IllS REC'OI\0 MAY Be OISCLOSI·O TO l'l' ltSONS WI'IIIOUT A NH!IJ'IO KNO\ , , • ' 49 C f .R I'AR"IS IS ANI) IS20. 
"Xnl"'' WITII THI! WRITl llN l' llRMISSION OF1'HI; ADMINISTilA'I'OR OF H IE TRANSI'OKTATION SbCUIUTY AD I 1111:. 

SECRI!I'ARY 0~ 

PUBLIC DISCLOSURE GOVERNED BY 5 U.S C. 552 AND 49 C.F.R. PARTS 15 AND 1520 

Volume IT contains supporting appendices, such as the Glossary of Key Terms and Acronyms 
(Appendix A), results from the job analysis (Appendices B-E), training materials (Appendices K, 
M, R, and S), the tools and protocols used in data collection (e.g., Appendices I, L, P, T), and 
detailed data tables from the pilot test and validation study (Appendices N, 0 , V, W, and X). To 
ensure test security, selectjon measure materials (e.g., adminjstration guides, selection measures) 
are not included in either Volume I or Volume II . 



TSA 15-00014 - 005461

Sensitive Secun ty Information (SSI ) 

EXECUTIVE SUMMARY 
Tile Transportation Security Administration (TSA) employs a risk-based strategy that leverages 
intelligence-driven screening procedures to improve both the effec ti veness and efficiency of the 
security process. A major component of TSA 's risk-based strategy is its Screening of Passengers 
by Observation Techn iques (SPOT) program, which was developed to identify high-risk 
passengers and augment airport security screening. Specifically, specially trained TSA airport 
screeners called Behavior Detection Officers (BOOs) identify passengers whose behav iors 
indicate they may be a threat to aviation and/or transportation security. 

Tile work performed by BDOs can have significant consequences. Failure to identify someone 
who intends harm could resul t in catastrophic loss of life or property. Therefore, individual BOO 
performance is a significant contributor to the success of the program and, ullimately, the afety 
of the traveling public. 

Since its implementation in 2007,1 the program has evidenced considerable success, as 
demonstrated by the number of passengers stopped who were, in fact, of concern to law 
enforcement (Costigan et at. , 2011). As a result, the program has been rapidly expanding. The 
SPOT program currently has over 2,900 BOOs operating in 176 airports nationwide. Their 
success is noteworthy given the difficulty of identifying individuals who intend harm but have 
not yet committed any known or observable offense. Furthermore, the ever-present need to 
balance the nation's desire to protect itself while simultaneously respecting individual rights 
makes the SPOT program politically relevant and highJy visible. 

To build upon the SPOT program's early success and to ensure that the expanding workforce of 
BOOs will continue to be able to accomplish its mission, it is necessary to maintain a 
comprehensive human capitaJ system, including recruitment and selection processes that ensure 
the systematic hiring of individuals who arc best qualified for the job as we11 as initial and 
recurrent training that positions job incumbents for success on the job. 

With these goals in mind, TSA, the Deprutment of Homeland SecuJity (DHS), the U.S. Naval 
Research Laboratory (NRL), and the American Institutes for Research (ATR) partnered to 
develop and validate an experimental selection battery for use in screening BOOs. This current 
report summarizes the research and is organized to ret1ect the key steps required by professional 
best practices (Society for Industrial and Organizational Psychology [SlOP], 2003) and 
established legal guidelines (Equal Employment Opportunity Commission [EEOC], Civil Service 
Commission, Department of Labor, & Department of Justice, 1978). 

1 The SPOT program wus pilolcd in 2006, ;~nd fully implcmcnlcd in 2007. 
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Purpose of the Validation Study 
The primary objective of the validation study was to provide empirical evidence supporting the 
reliability and validity of the selection measures contained in the experimental selection battery. 
To accomplish this goal, AIR sought to nnswer five primary research questions: 

Are the scores within the selection measures consistent? 
(Do they evidence rel inbility?) 

Do the selection measures. assess important aspects of the job? 
(Do Lhey evidence content validity?) 

Do Ute selection measures. assess what they were designed to me.-.sure? 
(Do they evidence construct validity?) 

How well do the selection measures predict job-relevant outcomes? 
(Do they evidence criterion-related validity?) 

How easy is it to implement and/or score the selection measures? (Whnt 
are the practical impl]cations of using them?) 

Reli ability of a measure can refer to consistency across items (i.e., internal consistency), raters 
(i.e., inteJTater reliability), or time (i.e., test-retest reliabi lity) (Nunnal ly & Bernstein, 1994). At 
least some form of reliability is required for selection measures before one can make informed 
hiring decisions because the hiring decision may otherwise be unduly influenced by 
measurement eaTor. In the current study. AIR evaluated the reliability of the measures by either 
examining the consistency of test items or the rati ngs provided by assessors. 

ln addition, the Uniform Guidelines on Employee Selection Procedures (EEOC, 1978) requires 
all tests used in hiring decisions 10 demonstrate appropriate levels of validity. Ultimately, the 
validity of a selection measure is based on evidence that one can appropriately draw inferences 
about job candidates' potential job perfom1ance from their test scores (Guion, 1998; Putka & 
Sackett, 20 I 0). To ensure that the experimental selection baltery for the B DO job met all best 
pr~tctice and legal requirements, AIR sought to establish the validit y or the assessments by 
documenting evidence of content, construct, and criterion-related validity. Content val iclity (i.e., 
the extent Lo which the measure resembles important aspects of the job) was estabushed by 
basing the experimental selection battery on a recent. comprehensive job analysis (AlR, 2010a). 
Construct val idi ty (i.e., whether the measure assesses what it was designed to measure) was 
assessed by examining the degree to which each selection measure converged and/or diverged 
from other measures in expected ways according to the underlying abil ities or existing literature 
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(McPhail & Stelly, 2010; Landon & Arvey, 2007). Criterion-related validity (i.e., the extent to 
which scores on the selection measure predict job-relevant outcomes) was examined by 
calculating the statistical relationship between the assessment scores and ratings of job 
performance. 

To answer the final research question, AIR considered the resources necessmy for implementing 
the updated BOO selection system. This analysis included, for example, consideration of the 
annount of training required for Administrators to be able to proctor a selection measure, the 
number of job candidates that could complete a measure during a single administration, and the 
additional resources that would be required for each measure. These considerations allowed AIR 
to identify a system that was not only legally defensible, but could be implemented on a 
nationwide basis. 

Design of the Validation Study 
The goals of a validation study, as outlined above, can be accompl ished in one of two ways: with 
a predictive design or with a concurrent design (Guion, 1998; McPhail & Stelly, 20 I 0). In both 
designs, researchers administer the experimental selection battery and collect criteria data (e.g., 
job performance ratings). Then, the researchers examine the psychometric properties of the 
selection measures and assess whether the tests scores significantly predict the outcome of 
interest 

With a predictive design, assessment scores come from job candidates. They complete the 
selection measures as part of an ex peri mental selection bauery, the organization makes hiring 
decisions on the basis of some other measure (e.g., the ex isting selection baltery), and criteria 
such as performance ratings are obtained after the new hires have been on the job for a specified 
period of time (McPhail & Stelly, 20 lO). With a concunent design, assessment scores come 
from job incumbents. They can complete the selection measures at the same time managers arc 
providing job perfom1ance ratings for each participant. 

Each design option has advantages and disadvantages. For example, the results of a predicti ve 
validation study are more likely ro directly represent the operational validity of a system (i .e., 
directly estimate the performance of job candidates) than would the results of a concuJTent 
va lidation study. On the other hand, a predictive de ign often requires an extended timeframe for 
data collection und exposure of the experimental selecti on bauery to participants from the 
ex isting applicant pool. After careful consideration, AIR, along with NRL, DHS, and TSA, 
chose to conduct a concunent validation study. This approach allowed AIR to collect the 
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necessary data in a more timely fashion, preserve the applicant pool, and include data from 
TSA's existing performance appraisal system- the Performance Accountability and Standmds 
System (PASS). Furthermore, because BOOs arc familiar with the requisite tasks and duties for 
their position, they were able to provide direct feedback on the job-relatedness of the measures. 

The validation study required a multi-step research plan comprised of several phases (as shown 
in Figure I). Each research step is described below as a high-Jevel overview and in the technical 
report in detail. 

Figure 1. Phases of Research 

Job Analysis 
Job analysis is the process of defining the work activities (i.e., job duties and tasks) and worker 
characteristics (i.e., knowledge, skills, abilities, and other characteristics IKSAOsJ) required for 
successful performance in a particular job (Brannick & Levine, 2002). Given the expansion of 
the SPOT program in recent years, the BOO job itself has changed and expanded to include a 
variety of new tasks such as -walking the linc,l observing individuals outside of the security 
checkpoint, working in pairs with other BOOs, and using applied behavior detection methods. 
Thus, AIR collected job analytic dnta to capture updates to the work and to identify the KSAOs 
essential for successful BOO perfonnance. Conducting a comprehensive job analysis prior to 
updating ancl/or developing a selection system represents commonly accepted best practices 
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(S lOP, 2003) and meets legal requirements according to the Uniform Guidelines on Employee 
Selection (EEOC, 1978). 

Although the BDO job analytic info rmation was relevant for both selection and training 
purposes, tJ1e current report focuses on selection. In essence, AIR identified the most important 
pre-hire KSAOs to ensure that the BDO experimental selection battery was driven by a current 
and accurate understanding of the job. A thorough review of this phase of the research is 
provided in the job analysis technical report (AIR, 20 I Oa). 

Method and Results 
To begin, AIR reviewed TSA documents, including the SPOT Standard Operating Procedures, 
training materials, and position descriptions. This review informed the development of the draft 
lists of BDO tasks, KSAOs, and tools and equipment. 

Next, AIR visited I I airports across the U.S. to conduct: ( I) observations of BDO job 
performance; (2) one-on-one semi-structured interviews with BDOs, SPOT Transportation 
Security Managers (STSMs), trainers, Facility Security Directors (FSDs), Assistant Facility 
Security Directors (AFSDS), and Human Resource (HR) representatives about the BDO job; and 
(3) focus groups with BDOs to review the initial task, KSAO, and tool and equipment lists. 
Immediately following the site visits, AIR updated the draft lists and developed a job analysis 
survey that was distributed to a sample of BDOs and STSMs. These subject matter experts were 
asl<ed to rate the job tasks in terms of importance, frequency, and difficulty to learn and the 
KSAOs in terms of importance and time when required. From this information, AIR identified 
the most critical tasks and most critical pre-hire KSAOs. AIR used the finalized list of critical 
tasks and KSAOs in a KSAO-Task linkage workshop during which BDOs and STSMs rated the 
ex tent to which each KSAO was required for each task. This allowed AIR to document the job 
relevance of the pre-hire KSAOs. 

The job analysis concluded with the development of a KSAO-competency crosswalk.2 AIR met 
with representati ves ofTSA's Office of Human Capital (OHC) to link the critical KSAOs 
(identified through the job analysis) with relevant competencies contained in TSA 's existing 
competency catalog. ln add ition, the workshop participants made suggested edits to some of the 
competencies.3 The KSAO-competency links provided TSA with additional information about 

2 Competencies arc sets of worker auributcs thut w·e brouder versions of KSAO~. Por u more complete discussion of 
the similarities and differences in these methods. see the Job Analysis Update: Training Decision Paper (AIR, 
2009). 3 AIR recommended editing six existing competencies and adding live new competencies. OHC 
reprc~en tativcs presented these recommendations to their Competency Working Assessment Group (CWAG) for 
approval. 3 Currently, TSA hires from an internal applicant pool of Transportation Security Officers (TSOs) using a 
Quick Hire Application, Structured Interview, and medical screening. 
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their human capital initiatives, and the competency edits offered the potential for closer 
alignment with the BDO job. 

Recommendations 
The job analysis provided an updated view (and documentation) of the BOO tasks, KSAOs, and 
tools and equipment required for the job. Although some core aspects of the job remained 
unchanged, the expanded nature of the work led AIR to recommend that TSA revise their 
se lection system3 by refreshing the current content of the Structured Interview and adding new 
selection measures to the hiring process. AIR began this process for TSA with the test 
specifications step described below. 

Test Specifications 
Test specifications provide a framework for the content and structure of selection measures. The 
ultimate goal is to align the pre-hire KSAOs with the experimental selection measures, 
demonstrating optimal coverage of the critical KSAOs (Russell & Peterson, 1997). For example, 
Table I. illustrates a notional relationship between five pre-hire KSAOs and four potential 
selection measures. Ability #I is assessed by the Problem Solving measure. Ability #2 is 
assessed by both the Work Sample Test and the Structured interview. Such overlap is typical, 
ensuring that the KSAOs are adequately measured (Russell & Peterson, 1997). 

Table 1. Example of KSAO - Assessment Crosswalk 
Problem 

Work Structured Role-Play 
KSAO Solving 

Measure Sample Test Interview Exercise 

Ability #1 X 

Ability #2 X X 

Skill #3 X X 

Skill #4 X X 

Other Characteristic #5 X X 

Note. These relationshipS between KSAOs and selccuon measures are for demonstratiVe purposes only. 

In keeping with these best practices, AIR used the results of the job analysis to develop test 
specifications for an experimental selection battery. A thorough review of this phase of the 
research is provided in the test specifications technical report (AIR, 20 I Ob). 

-
- - Sensitive Security lnrorma tion (SSI ) 
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Method 
AIR began by prioritizing the list of pre-hire KSAOs for inclusion in the experimental selection 
battery to identify KSAOs that were ( I) required at the time of hire, (2) important for successfu l 
job performance, and (3) related to the majority of the job. Through a review of the job analysis 
data, AIR fi rst identified KSAOs that were rated as pre-hire by a majority of the raters, had 
average importance ratings of 4 or higher (on a 5-point scale), and linked to at least 50% of the 
cri tical job tasks. Next, AIR refi ned the list through a rational review. For example, AIR 
determi ned which KSAOs were sui table for use in selection versus training andre-categorized 
them as appropriate. Then, AIR reviewed the ex isting research literature to identify measures 
that would appropriately assess the KSAOs. Potential measures were reviewed using three 
categories of criteria: ( I) descriptive (e.g., relevance to the intended construct), (2) psychometric 
(e.g., reliabi lity, val idity), and (3) operational constraints (e.g., time to develop) (Hendrickson, 
Matheson, Amodeo, Norris, & Sparano, 2008; Russell, Norris, & Goodwin, 2000). 

Results and Recommendations 
The test specificat ions (AIR, 20 l21b) contained the list of recommended selection measures for 
d1e experimental selection battery and outl ined the relationshjp between the prioritized li st of 
KSAOs and the recommended measures. Although TSA currently uses an internal applicant 
pool when recruiting and selecting BOO job candidates, ArR ensured that the experimental 
selection battery would also be appropriate for use with an external applicant pool. 

AIR recommended continued use of the medical screening process and Structured Interview. 
Fu11her examination of the medicaD evaluation was beyond the scope of this research effort, but 
Affi recommended refreshing the Structured Interview items for the competencies currently 
assessed and developing new items for an additional competency: Honesty-Integrity. AIR also 
recommended adding three new measures thai had the potential for enhancing the BDO hiring 
process, including a: 

-

critical thinking measure, such as the Watson-Giascr Critical Thinki ng Appraisal - Short 
Form; 

Work Sample Test, which would require job candidates to perform tasks similar to those 
they will complete on the job, designed to assess the specific cognitive abilities and 
underlying skills necessary for BDO screerting duties (e.g., speed of closure, sustained 
attention, selective auention, memory, mathemat ical operations); and 

Role-Play Exercise to measure job candidates' ski ll in gathering information while 
engaging passengers in conversation. 

· · ' liO:""nrity Information (SSI ) 
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These measures arc described in 1norc detai l below. 

Measurement Development and Procurement 
AIR developed and/or procured eight predictor (i.e., selection) measures for the pi lot test and 
validation study (as summarized in Table 2). The Watson-Giaser Critical Thinking Appraisal ­
Short Form and Wonderlic Personnel Test (included as an additional measure of construct 
validity) were procured from their publishers. For the Work Sample Test, Structured Interview, 
and Role-Play Exercise, AIR examined the literature for best practices, created preliminary 
measures, conducted internal pilot tests with AIR research staff, and revised the measures. Then, 
SPOT STSMs and representatives from TSA 's Oflice of Security Operations (OSO) reviewed 
the measures and provided feedback about their di fficulty, the clarity of the instructions, and 
perceived relevance to the BDO job. This feedback informed final revisions completed in 
preparation for the formal pilot test conducted with job incumbents. Table 2. Summary of 
Predictor Measures 

-

Measure Description Constructs Assessed 

Job candidates complete a series 
of verbal and quantitative 

Wonderlic Personnel Test reasoning questions on a timed 0 Problem Solving 
(12 minutes), 50-item, 
p·aperandpencil test. 
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Job candidates form inferences, 
recognize assumptions, deduce 

Watson-Giaser Critical Thinking and Interpret statements, and 0 Critical Thinking 
Appraisal - Short Form evaluate arguments on a timed 0 DecisionMaking 

(40 minutes), 40-item, 
paperandpencll test. 

0 Multitasking 

0 Attention to Detail 
Speed of Closure 

Job candidates observe 0 Sustained Attention 
passengers waiting in a queue on 0 Selective Attention 
a five-minute video recording and 0 Decision-Making 

Passenger Observation look for specific behaviors or 0 Critical Thinking 
Assessment appearance factors. 

0 

Job candidates sum values that 

Mental Math Assessment 
appear every second without 0 Attention to Detail 
taking notes or using scratch 0 Math 
paper. 

Writing Knowledge Assessment3 Job candidates review a brief 0 Attention to Detail 
passage and circle any errors. 0 Written Communication 

Job candidates review two 0 Attention to Detail 
images of an airport setting for 0 Speed of Closure 

Visual Recall Assessment 
two minutes each and then 

0 
Sustained Attention 

answer multiple-choice questions Selective Attention 
about their content. 0 Memory 

0 

3 Note that associated documents may refer to this assessment as -Written Summary .I AIR changed the name of 
tllis measure following tbe pilot test to beuer rellect the abilities assessed by this measure. 
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0 Attention to Detail 

0 Decisiveness 

0 
Flexibility 
Honesty-Integrity 

0 Interpersonal Skills 
Job candidates answer eight 0 Multitasking 
questions designed to measure 0 

Structured Interview eight competencies. 
0 

Self-Management 

0 
Teamwork 

0 
Oral Communication 

Job candidates engage In a 0 Oral Communication 
conversation with a fictitious 0 Social Skills 

Role-Play Exercise passenger to elicit three pieces of 
0 

Decision-Making 
information about the person's Memory 
trip. 0 

.. 
In add1t1on to the select1on measures, AIR created a feedback quest1onna1re that captured 
BOOs' perceptions of the selection system to ensure tbat the newly developed measures wi ll be 
well received by future job candidates. This was important because job candidates' reactions to 
selection measures can innuence whether they view the selection process as fair and 
transparent, complete the selection process, accept job offers, and refer other job candidates to 
the organization (Gilliland, 1993; Hausknecht, Day & Thomas, 2004; Macan, Avedon, Pacse, 
& Smith, 1994). Such impressions and decisions arc especially pertinent for the SPOT program 
because the TSOs may return to their former positions if they are not selected as BDOs. AfR 
developed the feedback questionnaire by adapting items from well established job candidate 
feedback assessments (Arvey, Strickland, Drauden, and Martin, 1990; Bauer et al. , 200 I; 
Schmitt, Oswald, Kim. Gillespie, & Ramsay, 2004). 

To evaluate the experimental selection bauery using the concurrent valid ity design, AlR collected 
job performance ratings for each participating BDO. One source of ratings was the existing TSA 
PASS, which focuses on technical proficiency, BDO competencies, and other jobrelevant criteria 
(i.e., Training and Development Evaluation, Readiness for Duty Evaluation). ln addition, AIR 
developed a performance measure (i.e., the BDO Job Performance Measure lBDO JPMJ) for use 
in the validation study. This measure contained nine performance dimensions that were 
identified during the job analysis phase of the research: 

I. Observation and Assessment of Passengers 
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2. Calculation and Assignment of Points 

3. Referral of Passengers 

4. Interaction with Passengers 

5. Cooperation and Communication wi th Teammates 

6. Interaction wi th Other Security Personnel 

7. Documentation 

8. Search of Accessible Property and Review of Travel Documentation 

9. Preparedness and Dutifu lness 

These dimensions, and associated behavioral anchors,4 were created through an iterative 
process that included the faci litation of external reviews with SPOT subject matrer experts (e.g., 
BOOs). 

Pilot Test 
Examination of the experimental selection battery began with a pi lot test, which took place in five 
airports across the U.S. over the course of six weeks beginning in February 20 I 0 (see Table 3). 
AIR administered the assessments to incumbent BOOs, solicited their feedback about the 
assessments, examined the test scores, and obtained performance ratings for the participating 
BOOs. Following best pract ices for test administration (American Educational Research 
Association [AERA 1. American Psychological Association, and National Council on 
Measw·ement in Education, 1999), ALR standardized the test adrninistration processes at each site 
visit by using administration guides for each assessment and by fo llowing a semi-structured pi lot 
test protocol. 

Table 3. Pilot Test Sites 
Airport Code - Location Date of Visit 

BWI - Baltimore, MD March 23 - 24, 2011 

BOS - Boston, MA March 29 - April 1, 2011 

MCO -Orlando, FL March 4- 6, 2011 

PVD - Providence, AI February 22 - 24, 201 1 

SLC- Salt Lake City, UT March 14 - 17, 2011 

4 Behavioral anchors are specific examples of behavior thm reflect a particular level of job pcrfonnance. Unique 
behavioral anchors were developed for each performance dimension. These behavioral anchors were developed to 
ns<>ist rmers when making perfonnancc ratings thnt is, these behavioral anchors were intended to reduce rnting 
errors and biases and, more generally, to improve the validity and reliability of performance ratings. ES-11 
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Through the pi lot test, ALR examined the proposed data collection [process and the degree to 
which the measures were functioning as planned (AERA, 1999). For example, AlR explored the 
efficiency of the duta collection process, the psychometric quality of the meusw·es, the clarity of 
the instructions, and the perceived utility of the measures. These data were used to infonn 
revisions to the measures prior to the validation study. 

Following the pilot test, TSA's Office of Human Capital recommended removing the 
Structured 
Interview from the validation study. Nevertheless, AIR modified the updated Structured 
Interview on the basis of the pi lot test resu lts and feedback from BOOs. s 

Validation Study 
Next, AIR conducted a concurrent , criterion-related validation study. During the study, AIR 
administered the assessments to incumbent BOOs, solicited their feedback, and collected job 
performance ratings. In addition to examining the test scores, AIR assessed the relationship of 
those scores with the job performance ratings. 

5 To ensure test security, selection measure materials (e.g .. administration guides, selection measures) are not 
includt!d in this or other AIR technical reports. 

Sensitive Security Information (SSl) 

--- ------
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At the conclusion of the validation study, AJR implemented final cllanges to the selection and job 
performance measures. Furthermore, the research culminated with the development of 
recommendations about use of the experimental selection batlcry, potential steps for setting cut 
scores, and additional, related research efforts that DHSffSA may want to consider pursuing to 
further accomplish their goal of maintaining a successful BDO workforce. 

Validation Study Participants 
AIR collected data at II sites (shown in Table 4) from earl y September 2011 to late November 
20 II . The fina l sample for the study consisted of 214 BOOs. 

Table 4. Validation Study Sites 
Primary Airport (Code) Date of VIsit 

lAD - Washington, DC September 13, 2012- September 14, 2012 

MDW - Chicago, IL September 21 , 2012 - September 23, 2012 

RDU - Raleigh, NC October 4, 2012 - October 6, 2012 

PHX- Phoenix, AZ September 28, 2012- September 29, 2012 

SJC- San Jose, CA October 12, 2012- October 13, 2012 

LAX - Los Angeles, CA October 18, 2012- October 20, 2012 

DEN - Denver, CO October 25, 2012 - October 27, 2012 

PHL - Philadelphia, PA November 1, 2012- November 3, 2012 

LAS - Las Vegas, NV November 9, 2012 - November 11, 2012 

JFK - New York, NY November 14, 2012 - November 17, 2012 

DCA - Washington, DC November 29, 2012 - November 30, 2012 
. . . . Note. Cand1dates I rom Wilm111gton, NC (ILM) parllCipalcd dunng the RDU sllc VISil. 

Ideally, the sample of BOOs would be similar to an applicant population to better simulate a 
typical hiring scenario. Given the voluntary nature of the study and the recent hiring freeze for 
the SPOT program, however, this was difficult to achieve. For instance, nearly a quarter of the 
participants were G-Band BOOs (23%) and the average tenure for the participants was 2.94 years 
(SD = 1.41 ). These figures suggest that the majority of BOOs who participated in the validation 
study were experienced job incumbents and were likely to perform differently on the selection 
measures than job candidates. AIR considered these differences while conducting the validation 
study analyses and developing recommendati ons. 
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Validation Study Method 
As with the pilot test, AIR standardized the test administration processes at each site visit by 
using admjnistration guides for each assessment and by following a semi-structured validation 
study protocol. These protocols and administration guides were simi lar to those used during the 
pilot test. Figure 2 outlines the order in which assessments were delivered as well as the amount 
of time generally required for each. 

Figure 2. Validation Study Administration Process 

I. Introduction Session 

(30 Minutes) 

• 2. J>roblcm Soh·ing Measures 

Wondcrlic Personnel Test. 

Watson·Giaser 

( 1JO 1\lmutes) -3. \Vorl• Sampll' Test 
Passenger Observauon. Mental Math. 

Wntmg Knowledge. and Visual Recall 

( 1)0 Minutes ) 

-t. Role-Play Exercise 

( 15-25 Mmutes) 

-
S. Group Feedback Session 

({,() ll1111UtCS) 

As opposed to this on-site data collection, the performance data were collected via email. AlR 
received PASS data from TSA for each BOO who participated in the validation study for the 
previous performance period (i.e., 20 11 -2012). Tn addition, STSMs, trained in using the BDO 
JPM, completed and sent BOO JPM ratings for each participating BOO. 

Key Findings 
The results of the validation study indicated that some of the experimental selection measures 
perfonned better than others. More specifically, the current study provided evidence that 
supports the use of the Passenger Observation Assessment, the Mental Math Assessment, and the 
Role-Play Exercise. The results of the swdy ulso suggested that the Watson-Giaser Critical 
Thinking Appraisal - Short Form, the Writing Knowledge Assessment, and the Visual Recall 
Assessment were less promising for selection purposes. 
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Recommended Assessments 

Findings from the validation study provide more support for the Passenger Observation 
Assessment, the Mental Math Assessment, and the Role-Play Exercise, which demonstrated 
evidence of face, content, construct, and criterion-related validity. In addition, the minimal level 
of overlap among these assessments suggests that each can contribute unique information when 
predicting BOO job performance. Though differences existed across forms for each of the 
selection measures, at least one form of each selection measure was strongly correlated with 
ratings from either the BOO JPM or PASS. 
Assessments Not Included in the Recommended Selection Batte ry 

Results from the validation study suggested that three of the measures in the experimental 
selection battery were less promising: the Watson-G]aser Critical Thinking Appraisal - Shor1 
Form, the Writing Knowledge Assessment, and the Visual Recal l Assessment. For example, 
these measures demonstrated less content and face validity than did the chosen measures 
discussed above. They are also more li kely to be susceptible to adverse impact than the other 
assessments in the experimental se lection battery and thus could increase the likelihood of a legal 
challenge to the BOO selection system (Hough, Oswald, & Ployhart, 200 I). The Visual Recall 
Assessment evidenced addi tional limitations (e.g. , problem with clarity of the images, ineffective 
distracters, low item-total correlations, failure to diverge from the other measures). 

Proposed Selection System 

After identifying the most promising selection measures, AIR considered di fferent approaches 
for combining the measures into a single selection system. One approach consists of using a 
compensatory model. ln this model, the selection measures are weighted and combined into an 
overall composite. Selection decisions are based on a candidate' s overall composite score. 
Thus, higher scores on one selection measure can compensate for lower scores on another 
measure. For compensatory measures, weighting schemes should be based on rational criteria, 
such as choosing to weight selection measures in order to emphasize certain abilities or skill s that 
are critical to job performance (Guion, 1998). 

An alternative approach involves a non-compensatory model. In these types of selection 
systems, job candidates must reach a certain score on each selection measure to be considered for 
employment. Thus, each selection measure within the battery is a - hurdle! that candidates must 
pass in order to be selected for the job. These types of models are appropriate in situations where 
each skill and ability measured within the system is uniquely critical for performance in a way 
that other strengths cannot compensate for weaknesses in them (Guion, 1998). 
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AIR recommends using a non-compensatory model to implement the recommended selection 
ballery. ln the first hurdle, ALR recommends administering the Passenger Observation and 
M emal Math Assessments to j ob C<.tndidates in small groups (i.e., 3-4 job candidates). Next, j ob 
candidates who score above the qualif ying scores for these two measures would then complete 
the revised Structured interview and the newly developed Role-Play Exercise via a one-on-one 
administration. This recommended system is depicted in Figure 3. The figure Lncludes estimates 
of the number of job candidates that would complete each hurdle in the selection system using an 
example for i llustrative purposes. This example shows how the number of j ob candidates could 
be reduced at each step.6 The typical administration time and resource requirements for both sets 
of measures are depicted on the right-hand side of the figure. 

Figure 3. Increased Efficiency of the Recommended Selection Battery 

Interview& 
Role-Play 
Exercise 

(1 0-20 candidates) 

• Small group administration 
• 1 administrator 
• 45 minutes 

• Small group administration 
• 1 administrator 
• 20 minutes 

• Individual administration 
• 1 role player & 2-3 assessors 
• Structured Interview: 1 hour 15 minutes 
• Role-Play Exercise: 15 Minutes 

This system is recommended for two reasons. First, each of the underlying skjiJs and abili ties 
thut are assessed by the recommended selection battery are critical for BOO job performance. As 
such, demonstrating skil l in one area cannot compensate for lack of ski ll in another. For 
ex.ample, if a candidate demonstrates the ability to perform mental arithmetic quickl y and 
accurately, but is unable Lo observe and distinguish behaviors or appearance factors, he or she 
would be unlikely to perform the BOO job successfully. Likewise, i f a job candidate 

~This cxtunptc a~sume~ thtll 50-80 job ca ntlidutcs ore initially con~idcred for u few job openings during one selection 
cycle. During the conduct of the validation study, some sites reported that they were interviewing 50-80 job 
candidmcs for 2-3 job openings. ES-16 
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demonsu·ates skill in observing behaviors and appearance factors but is unable to elicit 
information during a conversation wilh a passenger, he or she would not likely be a good fit for 
the BOO job. 

Second, by reevaluating job candidates after the first hurdle, TSA would be able to reduce lhe 
costs associated with administering the Slructured Interview. While collecting data during the 
validation study, some sites commented that they were interviewing up to 80 candidates for 2 - 5 
job openings. Because each Struct11red Interview requires at least two Assessors and can take 45 
to 75 minutes to administer, this can be a time-consuming and resource-intensive process. By 
including a preliminru·y hurd le that consists of measures that can be administered in small 
groups, TSA can reduce the number of candidates to be interviewed to ti ll a BDO job opening. 
Furthermore, because the Role-Play Exercise was designed to be administered immediately after 
the Structured Interview, the only additional resource requirement for that phase of the system 
involves procuri ng and Lraining a role-player. 

The system would also provide increased efliciency by providing job candidates wilh a realistic 
job preview (Premack & Wanous, 1985). Specifically, by placing the Passenger Observation and 
Mental Math Assessments early ill the adminisu·ation process, job candidates will have more 
information to determine whether they arc qualified for or interested in the BDO. Some job 
candidates who are not suited for the BDO job may withdraw from the selection process at this 
stage and thereby reduce the number of candidates that need to be interviewed, thus reducing the 
cost and resources required to fill the job opening. 

Summary and Recommended Next Steps 
This section reviews the work conducted for the current project, the important outcomes and 
products, and recommendations for next steps. 

Review of Completed Work 
The research consisted of multiple steps, each of which provided important information about the 
BOO job and the experi mental selection measures. These steps included the following: 

Conducted and documented a job analysis of the BDO job (AIR, 201 Oa); 

ES·17 

Sensitive Security Informa tion (SSI ) 
~""'' .. ~ _ TAINS SENSITIVE SECURITY INf.ORMATION TIIAT IS CONTROLLiill UNDER 49 C.!' R PARTS IS AND 1520. NO 

I' ART OF TillS RECORD MAY Bll lli~CLO.w :WITHOUT II NFFO TO KNOW.IIIS DEFINFO IN 4Q C.F.R PARTS 15 AND 1520. FXCI"I'T 
Wl. rJI TilE WRJ11'J.N l'lkMISSIUN 0 1· ll illADMlNJSI'RATOR 0 1··111U·1 RA - l II'Y IIJ)MINISTRII11UN OR TllHShCRIITMY 01• 

TRANSPORTATION lJJIIIILJTIJORI7.1\0 RJ'I.Il/\SJ( Mil Y RI'.~UI :r IN CIVIL i'HNAI.TIIlS OR OTIIER ACTION. FOR 11.. ,., · ,,,.,, AGENC'IJ]S, 
PUBLIC DISCLOSURE GOVERNED IIY ~ U.S.C 552 AND 49 C 1-R, PARTS IS liND 1520. 



TSA 15-00014 - 005478

-

~ensitive §~~urit) la:~formatioo (SSil 

Developed test speciJications to determine the appropriate selection measures for 
assessing important pre-hire knowledge, skills, abiULies, and other characteristics 
(KSAOs) (AIR, 20l0b); 

Developed a Work Sample Test and a Role-Play Exercise to include in the experimental 
selection battery; 

Identified and procured two Problem Solving measures to include in the experimemal 
selection battery; 

Updated Structured Interview items for inclusion in the experimental selection battery; 

Developed the BDO Job Performance Measure (JPM) and collected existi11g Performance 
Accountability and Standards System (PASS) ratings for the criteria in the validation 
study; 

Pilot tested the selection and criteria measures using AfR staff and at five airp011s prior to 
the validat ion study and analyzed these data to make key decisions regarding the 
validation study (e.g., procedures to follow, selection measure revisions, fom1s to 
administer) ; 

Conducted validation study at II sites and analyzed these data to determine the validity 
of each selection measure as a predictor of BDO job performance; 

Finalized the selection measures based on results of the validation study; and 0 

Developed scoring and standard setting recommendations. Important Products 
The research resulted in the development of several important products. These include: 

A comprehensive job analysis (AIR, 2010a), including lists of current job tasks, KSAOs 
and competencies, and tools and equipment, as well as information about the work 
environment. In addition to guiding the current research, this in formation can be used to 
inform training, career development, and other human capital initiatives and programs; 

Several experimental selection measures, including the Passenger Observation 
Assessment, the Mental Math, the Writing Knowledge, and the Visual Recall 
Assessments, a Role-Play Exercise, and updated Structured interview quesLions; 

Critical support documents and other resources for ensUJing the proper and standardized 
administration and use of each of the selection measures, including administration guides, 
assessor guides, response booklets, and multimedia (e.g., images, videos); 

Training materials for the Role-Play Exercise, including protocols and materials for the 
Role-Play Exercise Assessors and Resource Person trainings; 

ES·18 

------- Sensitive Security Information (SSI ) 
\~:TillS KECORD CONTAINS s ,,. •• , . ~ URITY INI~RMATION TIIAT IS CONTROLLI:.ll UNDER 49 C.F R PARTS IS AND 1520. NO 

I' A liT OFTIIIS RFC'ORO MAY lliWISCLOSI'O TO PPRSONS W ·~IHO K NOW.I AS r>F.FINF.IJ IN 411 C.r H PAilTS IS AND 1520. EXCI-rT 
Wl.rll TIIIJ WRJ1'1'1.N l'lkMISSIUN 0 1· 1111! ADM lNlS'I'llATOR Ol• TIIId 1KANSI'OK1 A , . "' "TY AIJMINISlRATlON OR nm SLCRl!J'AJ(Y 0 1· 

TRANSPORTATION liNAlJTHORI7.1\0 Rl'I.P.ASF MAY RESUl.T IN C'IVII. I'HNAI.TU:S OR OTHER ACTION. i 'IJI< • ~ENT 1\GF!NC'IIiS. 
PUBLIC DISCLOSURE GOVERNED IIY ~ U.S.C S~2AND 49 C l'R. PARTS 15 AND mo. ------



TSA 15-00014 - 005479

Sensitive Serurit) lnfm IU:Iihon (SSI ) 

A behaviorally-based performance measure designed specifically for the BOO job and 
based on the current job analysis (ALR, 20 lOa); 

Training materials for the BOO Job Performance Measure; 

A scoring technical report (A LR, 20 12a), including scoring and standard selling 
recommendations; and 

This validation study technical report (A LR, 20 12b ), which documents the procedures 
fol lowed to validate the recommended selection measures, as well as key find ings. 

Recommended Next Steps 
As described above, the results from the validation study suggests that three of the selection 
measures are likely to be useful components of the BOO hiring system. Although the validation 
process is the final phase of the current study, AIR is recommending several additional steps: 

Gathering additional data regarding the recommended selection battery from job 
candidates using a predictive validation design; 

Considering best practices when implementing the final sy tem (e.g. , orient STSMs to the 
new selection measures, standardize data management and record keeping processes, 
communicate validation results to all panicipants); 

Implementing the updated Structured Interview; 

Using the BOO JPM as part of ongoing or future research efforts; and II:onsidering 

recommendations regarding selling qualifying scores. 

Future Considerations 
During discussions with the BOOs and STSMs throughout the validation study, these SMEs also 
provided recommendations for train ing, perfonnance management. and career progression. 
These recormnendations are documented for TSA 's consideration and include: 

Converting the Work Sample Test measures to an electronic and un-proctored 
administration fomltll; 

Examining the utility of a personality measure (to be used for selection purposes); 

Examining the advantages and disadvantages of using an external applicant pool for the 
SPOT program; 

Evaluating the validity of the recommended selection battery for selecting candidates into 
the SPOT Assessor Program; 
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Using job analysis data to conduct a training alignment study; 

Developing recuning training/performance measures modeled after the experimental 
selection ballery; 

Examining the BOO career path ; 

ExaminLng the human capital processes used for contractor BOOs; 

Investigating the reciprocal relationship between a BOO's behavior and a passenger's 
behavior during the screening process; and 

Examining the affect of fatigue on a BOO's vigilance. 

ES·20 
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- Sensitive Security Information (SSI) 
~: 111 S ~" S SflNSITIV11 SECURII'Y INI'ORMA110N TIIAT IS C(lNTROIJ.I;Il UNI)hR49C.I• K. PARTS IS AND ll20, NO 

PAR1 OPTIIIS Rl!CORD MAY Ill! DISC.~o.ov ' 'WITIIOlJI A N~ED 1'0 K.NOW.I AS D~PIN~D IN 49 C.P.R I'ARfS IS ANO IS20, 

liXC'EPT 
Wrl 1-11 H£ WRil"l'~ I'~RMISSION O~TIH! ADMJNISTRATOK OI'THI:. TRANSPORTATION SbCURITY ADMINISTRA'I IO<" v~ Y 0~ 

TRANSPORTATION UNAliTIIORIZH) REI .I'.ASI' MAY RI!SUI.T IN CIVIl l'loN111: r1ES OR CYrl llll i\(TION, FOR lJ.~. GOVHRNM I' NT AGEN('IP.S, 
PUBI.IC I)ISCL.OSURF.GOWRNEI) liY 5 U.S(' 552 ANI) 49 C I'.R. PARTS 15 AND 1520 

CHAPTER I: INTRODUCTION 
This chapter begins by briefly reviewing the background for the current project. Next are 
descriptions of the purpose and design of the validation study. Finally, the chapter concludes 
with an overview of the research process. 

Background 
The Transportation Security Administration (TSA) employs a risk-based strategy that leverages 
intelligence-driven screening procedures to improve both the effecti veness and efficiency of the 
security process. A major component of TSA 's risk-based strategy is its Screening of Passengers 
by Observation Techniques (SPOT) program, which was developed to identify highrisk 
passengers and augmenl airport security screening. Specifically, specially trained TSA airport 
screeners called Behavior Detection Officers (BDOs) identify passengers whose behavjors 
indicate they may be a threal to aviation and/or u·ansportation security. 

The work performed by BOOs can have significant consequences. Failure to identify someone 
who intends harm could result in catastrophic loss of life or property. Therefore, indjvidual 
BOO pc1formance is a significant contributor to the success of the program and ultimately the 
safety of the traveling public. 

Since its implementation in 2007,9 the program has evidenced considerable success, as 
demonstrated by the number of passengers stopped who were, in fact, of concern to law 
enforcement (Costigan, Makonnen., Taylor, Sawyer, Myers, & Toplitz, 20 I I). As a result, the 
program has been rapidly expanding. The SPOT program currently has over 2,900 BDOs 
operating in 176 airports nationwide. Their success is noteworthy given the difficulty of 
identifying individuals who intend harm bur have nor yet committed any known or observable 
offense. Furthermore, the ever-present need to balance the nation's desire to protect itself while 
simultaneously respecting individual rights makes the SPOT program politically relevant and 
highly visible. 

To build upon the SPOT program's early success and to ensure that the expanding workforce of 
BOOs wi ll continue to be abJe to accomplish its mission, it is necessary to maintain a 
comprehensive human capital system. This system includes recruitment and selection processes 
that ensure the systematic hi1ing of individuals who are best qualified for the job as well as initial 
and recuiTent training that positions job incumbents for success on the job. Effective selection 
and trajning programs, by providing a realistic job preview prior to entry into the BDO 
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9 The SPOT program was piloted in 2006. und fully implemented in 2007. 
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workforce and strengthening the pool of qualified BOOs, could help TSA ensure successful BOO 
job performance and reduce the Likelihood of turnover.R 

With these goals in mind, TSA, the Department of Homeland Security (DHS), the U.S. Naval 
Research Laboratory (NRL), and the AIR partnered to develop and validate an experimental 
selection battery for usc in screening BOOs. This current report summarizes the research and, as 
noted above, is organized to reflect the key steps required by professional best practices (Society 
for Industrial and Organizational Psychology [SlOPJ, 2003) and established legal guidelines 
(Equal Employment Oppo11unity Commission [EEOC], Civil Service Commission, Department 
of Labor, & Department of J usticc, 1978). 

Purpose of Validation Study 
Tile primary objective of the validation study was to provide empirical evidence supporting the 
reliabil ity and validity of the selection measures in the experimental selection battery. This 
included evidence demonstrating the consistency of the scores on the selection measures, the 
jobrelatedness of these measures, and the relationship between performance on the selection 
measures and performance on the job. 

To accomplish this goal, AfR sought to answer five primary research questions, which are 
described in more detai l throughout this section: 

Are the scores within the selection measures consistent? 
(Do they evidence reliability?) 

Do the selection measures. assess important aspects of the job? 
(Do they evidence content validity?) 

Do the selection measures assess what they were designed to measure? (Do 
they evidence construct validity?) 

How well do the selection measures predict job-relevant outcomes? 
(Do they evidence criterion-related validity?) 

How easy is it to implemen t and/or score the selection measures? (What 
arc the practical implkations of using them?) 

Reliability of a measure can refer to consistency across items (i.e., internal consistency), raters 
(i.e., interrater reliability), or time (i.e., test-retest reliabi lity) (Nunnally & Bernstein, 1994). At 
least some form of reliability is required for selection measures before one can make informed 

8 Turnover is a particular concern for the SPOT program because of the extensive pre-hire training that BOOs receive 
and the possible security implications of having individuals who are knowledgeable about SPOT external to the 
program and/or TSA. 
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TRANSPORTATION UNAUTIIORIZED RELEASE MAY RESULT IN CIVIL PENAl. TIES OR OTIIER ACTION. FOR U.S. GOVERNMIJ.NT AGE.r<-.n=-.;.__ 
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hiring decisions. If scores are not consistent, then hiring decisions may be unduly influenced by 
measurement error. In the CUITent study, AIR evaluated the reliabil ity of the measures by either 
examining the consistency of test items or the ratings provided by Assessors. 

To further answer the questions above, AIR examined the validity of the measures. The U11ijorm 
Guidelines on Employee Selection Procedures (EEOC, 1978) requires all tests used in hiring 
decisions to be job-relevant and to demonstrate appropriate levels of validity. Ultimately, the 
validity of a selection measure is based on evidence that one can appropriately draw inferences 
about job candidates' potential job performance from their test scores (Guion, 1998; Putka & 
Sackett, 20 I 0). To ensure that the experimental selection battery for the BDO job met all best 
practice and legal requirements, AIR sought to establish the validity of the assessments by 
documenting evidence of content, construct, and criterion-related validity. First, content validity 
(i.e., the extent to which the measure resembles important aspects of the job) was established by 
basing the experimental selection battery on a recent, comprehensive job analysis (AIR, 20l0a). 
Construct validity (i .e., whether the measure assesses what it was designed to measure) was 
assessed by examinjng the degree to whjch each selection measure converged and/or diverged 
from other measures in expected ways according to the underlying abilities or existing literature 
(McPhail & Stelly, 2010; Landon & Arvey, 2007). Criterion-related validity (i.e., the extent to 
which scores on the selection measure predict job-relevant outcomes) was examined by 
calculating the statistical relationship between the assessment scores and ratings of job 
performance. 

To answer the final research question, AIR considered the resources necessary for implementing 
the updated BDO selection system. This included, for example, the amount of training required 
for Administrators to be able to proctor a selection measure, the number of job candidates that 
could complete a measure during a single administration, and the additional resources that would 
be required for each selection measure. These considerations allowed AIR to identify a system 
that was not only legally defensible, but could be implemented on a nationwide basis. 

Design of the Validation Study 
The goals of a validation study, as outlined above, can be accomplished in one of two ways: with 
a predictive design or with a conctm-ent design (Guion, 1998; McPhail & Stelly, 201 0). In both 
designs, researchers administer the experimental selection battery and collect criteria data (e.g., 
job performance, ratings, training scores). Then, researchers examjne the psychometric 
properties of the selection measures and assess whether the tests scores significantly predict the 
outcome of interest. 

TRANSPORTATION UNAUTHORIZED RELEASE MAY RESULT IN CIVIL PENAl. TIES OR OTIIER ACTION. FOR U.S. GOVERNMENT AGENCIES. 
U.S C. 5~2 AND 411 C.P.R. PARTS IS AND mo. 
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With a predictive design, assessment scores come from job candidates. They complete the 
selection measures as part of an ex peri mental selection ba.LLcry and the organization makes hiring 
decisions on the basis of some other measure (e.g., the existing selection baucry). Then, criteria 
such as performance ratings are obtained after the new hires have been on the job for a specified 
period of time (McPhail & Stelly, 20 I 0). This approach can be beneficial because it provides a 
direct estimate of the performance of job candidates. Thus, the results of a predictive study arc 
more likely to directly represent the operational va lidity of a system than would the results of a 
concun·ent validation study. On the other hand, a predictive design often requires an extended 
timeframe for data collection, and the time-lapse between hire and collecting criterion data can 
be prohibitive. This limitation was especially relevant in the curre111t study because TSA instated 

Sensitive Security Information (SSI) 

J>UOI IC DISCLOSURB GOVBRNF.I) llY I 

a temporary hiring freeze for the SPOT program during the timeframe this research was being 
conducted. This hiring freeze severely limited the number of available Transportation Security 
Officer (TSO) candidates who could have participated in a predicti ve validation study. 
Furthermore, given that the job candidate pool consists solely of TSOs, DHSffSA was reluctant 
to have them participate in the study because they wou ld then have knowledge of the hiring 
system prior to applying for a BOO job. 

With a concurrent design, assessment scores come from job incumbents. They can complete the 
selection measures at the same time managers are providing job performance ratings for each 
patticipant. Despite the more efficient timeline, there are some drawbacks to this design. First, it 
is possible that job incumbents will perform differently on some selection measures than do job 
candidates. This was of particular concern for the current study because BOO incumbents have 
gone through rigorous training ancl have practiced the skill s and abi lities that are assessed by the 
experimental selection battery on a daily basis. Thus, they may perform better on the selection 
measures than would job candidates.9 These differences in performance require researchers to 
interpret concurrent validation data cautiously. Second, concurrent validation studies tend to 
evidence more range restriction than do predictive designs. Range restriction refers to a 
phenomenon in which participant scores do not vary as much as would be expected for job 
candidate scores. In concurrent designs, the job incumbents have already been screened on a job 
relevant measure, and then, presumably, very poor job performers have been dismissed. 
Essentially, the incumbent sample has been screened at least twice. leaving participants who will 
most likely score higher on the selection measures than would a full range of job candidates. 
Such restriction in the range of assessment scores can result in an attenuated criterion-related 
validity estimate (Guion, 1998; Van lddekinge & Ployhart, 2008). 

Upon weighing the pros and cons of the two validation designs, ALR, along with NRL, DHS, and 
TSA, chose to conduct a concurrent validation study. This approach allowed AIR to collect the 
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'1 On the other lu\lld, on-the-job pructico may limit incumbent BOOs' pe1'formance. Their job knowledge/acquired 
~kills could interfere with their performance. The impact or both enhancement and interference due to job 
knowledge and acquired skills is disctl~sed further in the subsequent chapters of' the current report. 12 These 
corrections arc presented in Ch(1p1e1· V of this report. 

·'-' · •lv" Security Information (SSI ) 
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necess<Lry data in a more timely fashion, administering the selection measures to BDOs while 
their managers completed performance ratings. Affi was also able to gather additional 
performance data from TSA 's existing performance appraisal system- the Performance 
Accountability and Standards System (PASS). Fu rthermore, because BDOs are fami liar with the 
requisite tasks and duties for their position, they were able to provide direct feedback on the 
jobrelatedness of the measures. Finally, AIR was able to min imize the range restriction 
limitation by using established statistical techniques to estimate the operational validity of the 
experimental selection battery.12 

Overview of the Research Process 
To assist DHS and TSA in developing an expanded selection system for BDOs, Affi developed a 
multi-step research plan comprised of several phases (see Figure I). This section of Lhe report 
provides a high-level overview to preview the subsequent chapters, which describe each phase in 
de·tail. 

Figure 1. Phases of Research 

TilANSPORTATION UNAUTHORIZED RFU:ASE MAY RESULT IN CIVIl. PENAl, TIES OR OTIIER ACTION. FOR U.S. GOVERNM13NT AGF.NCIIlS. 
U.S C ~52 AND 4'1 C P.R. PARTS 15 AND 1520 
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For the job analysis, AlR coLlected infom1ation about the BOO job from job incumbents, 
managers, and trainers. or particular importance for the val idation study, the job analysis 
provided up-to-date information regarding which knowledge, skills, abilities, and other attributes 
(KSAOs) were most important for successful performance as a BOO. Starting with a thorough 
job analysis represents best practices (S lOP, 2003) and is also a legal requ irement according to 
the Uniform Guidelines on Employee Selection (EEOC, 1978). Accordingly, AlR used the 
results of the job analysis during the measure development phase. Measure development began 
with the development of test specifications, .in which A !R created plans for the content and 
structure of the selection system. This - blueprint! was based on the KSAOs appropriate for 
selection, identified through the job analysis, as well as on knowledge of research and best 
practice, legal requirements, and operational constraints. 

Having weighed these various factors and speci tied the desired fea tures of the selection system, 
AIR used the test specifications to guide the development of an experimental battery of tests. To 
the ensure identification of a set of tests that would have the potential to effectively predict BOO 
job performance, meet legal standards, and sati sfy DHSrrSA requ irements, AIR carefully 
examined the feasibi lity and psychometric properties of various assessments and ultimately 
included in the experimental selection battery more tests than would likely be needed. In 
addit ion, AlR developed a job perfom1ance measure against which tests scores could be 
compru·ed to infom1 the usefulness of the experimental selection battery. 

Sensitive Security Information (SSI) 

PART OF Til lS RFCORr> MAY llE OISCI.OSFOTO PFRSONS \VITI lOUT A NPFO TO KNOIV.I AS OFFfN . ' RTS 1$ AND 1$20. P.XCEI'T 
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PURUC OI~CLOSURB GOVPRNFO llY ~ 

Examination of the experimental selection battery began with a pilot test. The objective was to 
identify problematic test items, ensure the clarity of the test instructions, and preliminari ly 
examine the usefulness of the assessments. To accomplish these goals, AIR administered the 
assessments to incumbent BOOs, solicited their feedback about the assessments, examined the 
tests scores, and obtained performance ratings for the par1icipating BOOs. The results and 
experiences from the pilot test were used to inform revisions of the experimental selection 
battery and associated materials (e.g., administration guides, rater train ing materi als). 

Next, AIR conducted a concurrent, criterion-related validation study with the goal of providing 
empirical ev idence of the reUability and validity of the selection measures. As with the pilot test, 
AIR administered the assessments to incumbent BOOs, solicited their feedback, and collected 
job performance ratings. In addi tion to examining the test scores, ATR assessed the relationship 
of those scores with the job performance ratings. 

5 
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At the conclusion of the validation study, AJR implemented final cllanges to the selection and job 
performance measures. Furthermore, the research culminated with the development of 
recommendations about the use of the experimental selection battery, potential steps for setting 
cut scores, and additional, related research efforts that DHStrSA may want to consider pursuing 
to further accomplish their goal of maintaining a successful BDO workforce. 

- Sensitive Security Informa tion (SSI) 
~:TillS RECuku SITIVE SECURITY INFORMATION TIIAT IS CONTROLLED UNDER 49 C.FR I'AI~TS IS ANO 1520. NO 
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WITH THE WR ii fEN PeRMISSION OFTIH:: ADMINISiR1\TOR OPTHETRANSPORTA'IIu ; . • STRA110 N OR THESI::CRETARY OF 

TI~ANSI'ORTATION. UNAUTIIORIZill) RELEASE MAY RESULT IN CIVIL I'ENAtTIES OR OTIIER ACTION. FOR U.S GOVER"'""~ 
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CHAPTER II: PRIOR RESEARCH STEPS 
Chapter II rev iews the job analysis and test speci rications phases of this research. Each step 
constitutes a prior, completed research phase and has been thoroughly documented in previous 
technical reports (AJR}, 2010a and AlR, 20 10b, respectively). Given thatlhe job analysis and 
test specifications work provided the foundation for measurement development and validation, 
these steps arc bricny described below. This information provides the cri tical evidence of the 
content validity of the experimental selection battery and provides the context for the subsequent 
chapters in this report. 

Job Analysis 
Job analysis is the process of defining the work acti vities (i.e., job duties and tasks) and worker 
characteristics (i.e., knowledge, siO II s, abilities, and other characteristics lKSAOsJ) required for 
successful performance in a particular job (Brannick & Levine, 2002). Given the expansion of 
the SPOT program in recent years, the BDO job itself has changed and expanded to include a 
variety of new tasks such as - walking the line,l observing individuals outside of the security 
checkpoint, working in pairs with other BOOs, and using applied behavior detection methods. 
Thus, ATR collected job analytic data to capture updates to the work and t.o identify the KSAOs 
essential for successful BDO performance. 

Such job analytic data are pertinenl to the success of all Human Resource Management (HRM) 
activities (Siddique, 2004) and are particularly critical for proper development of personnel 
selection systems (Harvey, 1991 ; Thompson & Thompson, 1 982). ln fact, conducting a 
comprehensive job analysis prior to updating and/or developing a selection system represents 
commonly accepted best practices (SlOP, 2003) and meets legal requirements according to the 
Uniform Guidelines on Employee Selection (EEOC, 1978). 

TI~ANSPORTATION. UNAUTHORIZED RELEASE MAY RE$ULT IN CIVIL PENALTIES OR OTHER ACTION. FOR U.S. GOVERNMENT AGENCIES. 
U.S.C. ~~2 AND 4~ C.F.R. PARTS IS AND mo. 
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Although the BDO job analytic information was relevant for both selection and training 
purposes, the current report focuses on selection. In essence, AIR identil1ed the most importa nt 
KSAOs that arc required at tl1e tin"le of hire to ensure that the BDO experimental selection battery 
was driven by a cun·ent and accurate understanding of the job. This section summarizes the 
methods, results, and recommendations of that job analysis. 

Method and Results 

The BDO job analysis consisted of five steps: ( I) a review of background materials; (2) the 
conduct of site visits; (3) the development, implementation, and analysis of a nationwide job 
analysis survey; (4) the conduct of KSAO-task linkage workshops; and (5) the development of a 
KSAO-competency crosswalk. Table I provides an overview of the steps, along with their key 
outcomes. As evidenced in the table, subject matter expert (SME) input was critical at each step. 
SMEs included BOOs, SPOT Transportation Security Managers (STSMs), BDO trainers, 
Facility Security Directors (FSDs). Assistant Facility Security Di rectors (AFSDs), Human 

Sensitive Security Information (SSI ) 

~·TillS RECORIJ CONTAIN~ SI!NSI'riVh SEC"URIT 
PART OF TillS ReCORD MAY llE DISCLOSEI)TO I'ERSONS \VITI lOUT A NEED TO KNO . 1 - • 49 C.F.R PARTS IS AND 1520, EXCEI'T 
WITII Tllll WRI'ITI:N PERMISSION OFTIII! f\ DMINISTRATOR OFTIIETRANSPORTATION SECURITY ADMINISTRA , 

PUBliC DlscwsvRR c.ovnRNrD nv s Resource (H R) representatives, and TSA 's 

Office of Human Capital (OHC) representatives. Their roles varied depending on the step of 

the job analysis process. 

Table 1. BOO Job Analysis Steps and Outcomes 

Job Analysis Step Work Completed Outcome 

AIR reviewed TSA documents, 

Background Material 
Including the SPOT Standard 

Developed initial task, KSAO, and Operating Procedures (SOP), 
Review training materials, and position tool/equipment lists 

descriptions. 

AIR visited 11 airports across the 
U.S. Job analysts: . Observed BOO job performance . Interviewed BOOs, STSMs, 

trainers, FSDs, AFSDs, and HR 
Updated task, KSAO, and 

Site Visits 
representatives about the BOO tool/equipment lists (see 
job Appendix 810) . Facilitated focus groups with 
BDOs to review lhe tasks, 
KSAOs, tools and equipment, and 
TSA competencies 
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BOOs and STSMS rated: · Tasks 
in terms of importance, frequency, 

Finalized list of critical tasks (see and difficulty to learn • KSAOs In 
Job Analysis Survey terms of importance and time Appendix C) and critical pre-hire 

when required KSAOs (see Appendix D) 

BOOs and STSMs rated the extent 
KSAO-Task Linkage to which each critical KSAO was Documented job relevance of 

Exercise required for each critical job task prehire KSAOs 

10 As previously stared, Volume II of this report coma ins nil suppo11ing appendices. 
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AIR met with TSA OHC to: . Provided additional information . Link KSAOs to TSA for TSA's human capital 
KSAO-Competency competencies initiatives 

Crosswalk7 ·Update the competencies to align . Aligned competencies more 
with the BOO jobs closely to BOO job 

7 Competencies arc sets of worker altrihut·es that arc broader versions of KSAOs . Linking the KSAOs and 
competencies combines the benefits of the job analysis and competency modeling methods. For a more complete 
dis.cussion concerning the similarities and dif'ferences in these methods, sec the Job Analysis Update: Trttini11g 
Decision Paper (AIR, 2009). 
8 AIR recommended edits to the labels and definitions of six existing competencies and language for five new 
competencies. OHC representatives presented these recommendations to their Competency Working Assessment 
Group (CW AG) for approval. 

TI~ANSPORTATION. UNAUTHORIZED RELEASE MAY RE$ULT IN CIVIL PENALTIES OR OTHER ACTION, FOR U.S. GOVERNMENT AGENCIES. 
U.S.C. ~~2 AND 4~ C.F.R. PARTS 15 AND mo. 
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Recommendations 
The result of the job analysis was an updated view (and documentation) of the BOO tasks, 
KSAOs, and tools and equipment required for the job. Although some core aspects of the job 
remained unchanged, the expanded nature of the work (e.g., -walking the linc,l working in 
pairs with other BOOs) led ArR to recommend that TSA revise their selection system9 by 
refreshing the current content of the Structured Interview and adding new selection measures to 
the hi ring process. AIR began this process for TSA with the test specifications step described 
below. 

Test Specifications 
In the second phase of the study, ArR used the results of the job analysis to develop test 
specifications for an experimental selection battery. This section of the report summarizes the 
purpose, methods, results, and recommendations. A thorough review of the test specifications 
phase of the research is provided in another technical repo11 (AlR, 20 I Ob). 

Purpose 
Test specifications provide a framework for the content and structure of selection measures. The 
ultimate goal is to align the pre-hire KSAOs with the experimental selection measures, 
demonstrating optimal coverage of the critical KSAOs (Russell & Peterson, 1997). For example, 
Table 2 illustrates a notional relationship between five pre-hire KSAOs and four potential 
selection measures. In this example, Ability #I is assessed by the Problem Solving Measure. 
Abi lity #2 is assessed by both the Work Sample Test and the Structured Interview. Such overlap 
is typical in a test specifications document, ensuring that the KSAOs are adequately measured by 
the selection system (Russell & Peterson, 1997). 

Table 2. Example of KSAO - Assessment Crosswalk 

KSAO 
Problem Solving Work Sample Structured Role-Play 

Measure Test Interview Exercise 
Ability #1 X 

Ability #2 X X 

Skill #3 X X 

Skill #4 X X 

Other Characteristic #5 X X 

Note. The relat1onsh1ps bel ween KSAOs nnd selectiOn measures prescnteclmlh1s table arc for clemonstrahve 
pu.rposes only. 

9 Currently, TSA hires from an in lerna! applicant pool of Transportation Security Officers (TSOs) using a Quick Hire 
Applicmion, Structured Interview, and llll:dical screening. 
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Method 
AIR began by prioritizing the list of pre-hire KSAOs for inclusion in the experimental selection 
battery. The goal of this fi rst step was to identify KSAOs that were ( I) required at the time of 
hire, (2) important for successful performance of the job, and (3) related to the greatest 
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proportion of the job. Fi rst, through an empirical review of the job analysis data, AIR identified 

KSAOs that were rated as - required before training! by a majority of the SMEs, had average 

importance ratings of 4 or higher (on a 5-point scale), 17 and linked to at least 50% of the critical 

jolb tasks. 

Next, AIR refined the list through a rational review. AIR reviewed the list of KSAOs to 
determine which were suitable for use in selection versus training. This was a slightly different 
question than the SMEs had answered when completing the job analysis survey (i.e., at what 
time is the KSAO required?). Accordingly, AIR re-categorized seven KSAOs as appropriate for 
selection and two KSAOs as appropriate for training. ALR also removed KSAOs to decrease 
redundancy in measurement and added some to include KSAOs revealed as important through 
the qualitative job analys is results and current BOO selection system. 

Upon refinement of the list of KSAOs appropriate for inclusion in the experimental selection 
battery, ALR reviewed the existing research literature to identify se:Jection measures that would 
appropriately assess those critical KSAOs. Potential measures were reviewed using three 
categories of criteria: ( I) descriptive (e.g., the relevance to the intended construct), (2) 
psychometric (e.g., reliability, validity, potential for subgroup differences), and (3) operational 
constraints (e.g., time to develop, administration requirements) (Hendrickson, Matheson, 
Amodeo, Norris, & Sparano. 2008; Russell, Norris, & Goodwin, 2000). Using thi s information, 
AIR recommended revisions and additions to the existing BOO sek ction system. 

Results and Recommendations 
The test specifications represent the results and recommendations of this phase of the research 
(see Appendix E). These illustrate the plan for the experimental selection battery and outline the 
relationship between the ptioritized Jist of KSAOs and the recommended selection measures. 
Although TSA currently uses an internal appl icant pool when recruiting and selecting BOO job 
candidates, AIR ensured that the experimental selection battery would also be appropriate for use 
with an ex ternal applicant pool. As described below, the test specifications included an 
experi mental selection battery that would include both currently used (i.e., the Structured 
interview) and additional measures. 
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Currently Used Measures 

TSA currently requires internal BOO job candidates to undergo a medical screening. AIR 
recommended continued use of the screening and added that, if an extemal applicant pool is 
used, a simi lar medical evaluation should be requi red for those individuals. 18 

17 SMEs indicated how important a KSAO was for successful job performance using a 5-point scale ( I - 1101 

important to 5- extremely important). 
1~ AIR did not examine the medical evaluation in subsequent phases of the study because it was beyond the 
scope of this research effort. 
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Internal TSO job candidates currently take part in a Structured Interview, and this assessment could 

also be given to external candidates. The current Structured Interview measures eight TSA 

competencies: Oral Communkatjon, Teamwork, Social Skjlls, Multi-Taskjng, Decision-Making, 

Memory, Critical Thinking, and Conscientiousness (see Appendix F for a complete list of the TSA 

competencies and definitions). Despite the breadth of content that the current Structured Interview 

covers, AfR recommended adding items to assess job candidates' Honesty-fntegrity. 

Additional Measures 

AIR recommended adding three new measures to the experimental selection battery. These 
measures would allow TSA to assess additional aspects of competencies that are already 
measured by the selection system as well as evaluate additional competencies. 

First, AIR recommended including a measure of critical thinking ability. The existing BDO 
selection system assesses this ski II with a single question during the Structured Interview. Using 
a separate critical thinking measure, such as the Watson-Giaser Critical Thinking Appraisal­
Short Form (herein referred to as the Watson-Giaser Critical Thinking Appraisal}, wou ld allow 
for direct assessment of job candidates' ability to infer information, recognize assumptions, 
perform deductive reasoning, interpret information, and evaluate arguments. 

Second, AIR recommended developing a Work Sample Test19 to assess the specific cognitive 
abilities and underlying skills necessary for BDO screening duties (e.g. , speed of closure, 
sustained attention, selective attention, memory, mathematical operations). Although individual 
measures of these specific abilities exist, a BOO-specific Work Sample Test would allow for 
simultaneous assessment of numerous abilities. 
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Third, AIR suggested adding a Role-Play Exercise to measure job candidates' skill in gathering 
information while engaging passengers in conversation. This Role-Play Exercise would allow 
for a more specific assessment of Oral Communication as it relates to the context of the BOO 
job. To capitalize on the resources that were available, AIR recommended administering the 
Role-Play Exercise at the end of the Structured interview. This approach would reduce the 
number of times that Assessors would need to convene during the hiring process. 

These additional measures had the potential for enhancing the BOO hiring process. With this in 
mind and approval from TSA, AJR began the third research phase: measurement development. 
Measurement development is described in Chapter Ill, which provides an overview of the 
measures, the underlying competencies they assess, and the process used to procure and/or 
develop them. 

19 A work sample test asks job candidmcs to perform ~asks that are similar to those they wil l complete on the job. 
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CHAPTER Ill: MEASUREMENT DEVELOPMENT AND 

PROCUREMENT 

Overview 
Based on the list of knowledge, skill , abi lities, and other characteristics (KSAOs) identified 
during the job analysis (AIR, 20 I Oa) and the recommendations from the test specifications, AIR 
developed and/or procured eight predictor (i.e., selection) measures for the pilot test and 
validation study. To evaluate these assessments using a criterion-related design, AIR also 
collected job performance ratings using two criterion measures. An overview of the measures 
included in the pilot test and va lidation study is presented in Figure 2. 

For the predictor measures, AIR procured two Problem Solving measures and developed a Work 

Sample Test20 and Role-Play Exercise. A I R also updated TSA 's existing Stntctured Interview. 
In addition, AIR developed a feedback questionnaire to collect additional information from the 
BOOs during the pilot test and validation study. For the criteria measures, AIR obtained 
performance ratings from TSA 's Performance Accountability and Standards System (PASS) and 
developed a measure specifically for this study, the BDO Job Performance Measure (BDO JPM). 

A brief summary of the predictor measures is presented in Table 3. Specific relationships 
between each measure and a prioritized list of pre-hire KSAOs are presented in Appendix E. 

20 A work sample test asks job candidalcs to perform tasks that arc similar to those they will complete on the job. 
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Table 3. Summary of Predictor Measures 
Measure Description Constructs Assessed 

Job candidates complete a series 
of verbal and quantitative 

Wonderlic Personnel Test reasoning questions on a timed 0 Problem Solving 
(12 minutes), 50-item, 
paperandpencil test. 

Job candidates form inferences, 
recognize assumptions, deduce 

Watson-Giaser Critical Thinking and interpret statements, and 0 Critical Thinking 
Appraisal e-valuate arguments on a timed 0 DecisionMaking 

(40 minutes), 40-item, 
paperandpencil test. 

0 Multitasking 

0 Attention to Detail 

0 
Speed of Closure 

Job candidates observe Sustained Attention 
passengers waiting in a queue on 0 Selective Attention 
a five minute video recording and 0 Decision-Making 

Passenger Observation look for specific behaviors or 0 Critical Thinking 
Assessment appearance factors. 

0 

Job candidates sum values that 

Mental Math Assessment 
appear every second without 0 Attention to Detail 
taking notes or using scratch 0 Math 
paper. 
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Writing Knowledge Job candidates review a brief 0 Attention to Detail 

Assessment1o passage and circle any errors. 0 Written Communication 

Job candidates review two 0 Attention to Detail 
images of an airport setting for 0 Speed of Closure 

Visual Recall Assessment two minutes each and then 
0 

Sustained Attention 
answer multiple-choice questions Selective Attention 
about their content. 0 Memory 

0 

Ill Note that associated documents may refer to this assessment as - Written Summary .I AIR changed the name of 
this measure following the pilot test to better rcnectthe abilities assessed by this measure. 
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Table 3. Summary of Predictor Measures- Continued 
Measure Description Constructs Assessed 

Structured Interview Job candidates are asked eight 0 Attention to Detail 
questions designed to measure 0 Decisiveness 
eight competencies. 

0 
Flexibility 

0 Honesty-Integrity 

0 Interpersonal Skills 

0 Multitasking 

0 Self-Management 

0 Teamwork 

0 
Oral Communication 

Role-Play Exercise Job candidates engage in a 0 Oral Communication 
conversation with a fictitious 0 Social Skills 
passenger to elicit three pieces 

0 
Decision-Making 

of information about the person's Memory 
trip. 0 

A detailed description of the procurement or development process of all measures is presented in 
the following sections. 

Problem Solving Measures 
The results of the job analysis (AIR 20 I Oa) indicated that critical thinking was an important 
preemployment KSAO for the BOO job. As a result, AlR recommended including a separate 
critical thinking measure, the Watson-Giaser Critical Thinking Appraisal (Watson-Giascr 
Critical Thinking Appraisal, 1998), in the experimental selection battery. This measure allows 
for a di rect assessment of a job candidate's ability to infer infom1ation, recognize assumptions, 
perform deductive reasoning, interpret information, and evaluate arguments. The Watson-Giaser 
Critical Thinking Appraisal has a large body of psychometric evidence. For instance, this 
measure yields scores that are reliable (a= .80) and that relate to supervisor ratings of 
performance (r = .23 - .33) (Watson-Giaser Critical Thinking Appraisal, 1998). 

18 

- Sensitive Security Information (SSI) 
W1',R!'III'LG: THIS RECORD CONTAINS SENS1 ". : ' NPORMA'TJON THAT IS ('ONTROtLF.IJ UNDER 49 C: P.R. I' ARTS 15 AND 1520, NO 

MRTOF TillS RFC'ORD MAY llF. IliSCLOSrtHO I'FRSONS WI l"nvu "'·'" TO KNOW,I AS llPI'INFD IN 4q C F R PAR TillS AND 1520, 

EXCePT 
Wrl II Tllll WRn·rEN PrRMISSION OI· TIII! ADM INISTRATOR OI· TI II, TRANSPORTAl ION SI:.CURITY AOMIN ISl Rt\TION OR TllllSio<:Ka.:~P 

T RANSI'ORTt\ TION UNAlFfiiORIZED RELEASil MAY RESULT IN CIVll. PENAL'flllS OR 0111Eil AcnON. FOR U.S. OOVIlRNMENT AGENCIES. 
PUBLIC OISCLOSURI.! OOVERNI.:U IJ\'' U.S.C. "2 AND 49C I'.R. I'ARTS IS 1\NU 1520 



TSA 15-00014 - 005509

Seatsitive Seeurity IAron:uation (SSI) 

Given th1s large body of evidence, AIR identified the Watson-Glaser Critical Trunking Apprajsal 
as a potential alternative for the newly developed selection measures (i.e. , the Work Sample Test 
and Role-Play Exercise). That is, if the newly developed measures did not demonstrate adequate 
levels of reliability and validity, then the Watson-Giaser Critical Thinking Appraisal could be a 
viable alternative. On the other hand, if the newly developed selection measures were 
functioning appropriately, then the Watson-Giaser Critica l Thinking Appraisal could serve as an 
additional measure of construct validity. 

In addition, AIR recommended including the Wonderlic Personnel Test (Wonderlic Personnel 
Test, 200 I), a measure of problem solving that emphasizes verbal and quantitative reasoning, as 
a comparison measure during the validation study. This measure has been studied extensively. 
For example, higher scores on the Wonderlic Personnel Test have been associated with higher 
job performance ratings for employees in a number of jobs (r = .22- .67). Also, it has 
demonstrated adequate levels of test-retest reliability and internal consistency (Wonderlic 
Personnel Test, 200 I). Finally, scores on the test have been found to be associated with other 
measures of problem solving (e.g., the Wechsler Adult Intelligence Scale). Given its established 
psychometric properties, AIR included the Wonderlic Personnel Test in the validation study as 
an additional measure of construct validi ty. In other words, AIR could determine whether scores 
on the Wonderlic Personnel Test overlapped with scores from the newly developed selection 
measures in patterns that would be expected given their proposed underlying constructs and the 
existing literature. 

To procure the Problem Solving measures, AIR contacted the publisher of each test to identify 
the administration processes and explore different pricing options. AfR planned to administer 
the assessments on-site during the pilot test and validation study. TSA indicated that many sites 
may have difficulty providing computer access to all of the BOOs who were participating. Thus, 
both Problem Solving measures needed to be in paper-and-pencil format. Nonetheless, both 
measures are available in an electronic format, which may be more appropriate if the Problem 
Solving measure was administered on a large-scale, nationwide basis. 

For the Wonderlic Personnel Test, AIR contacted Wondcrlic Inc. Wonderlic Inc, does offer 
discounted prices to Government agencies, but only for purchases that include more than 500 
copies of the test. Wonderlic, Inc. is currently revising their discounted prices, thus the cost 
estimates in this report represent the non-discounted prices (see Table 4). 

Sensitive Security Information (SSI) 
-'=' 

19 

\'(hRNING: , .-uo rnNTAINS SENSITIVE SECURITY INFORM ATION TIIAT IS CONTROLLED UNDER 49 C FR. PARTS 15 AND 1520. NO 
1'1\KTOP TIIIS KI·C'ORD MAY fiH Ot>u ' »><RSONS WITIIOUT A - NI·El> TO KNOW,! AS Dl JIIN~I> IN 49 (' I' .K PAK1S 15 AND 1520. 

EXCFP' 

Wl'l II TII!l WRI'ri'I>N f'bKM ISSION OF Till! ADM IN I STKA TOK OF Tl lh TRANSPORTATION SllCURJTY '""'""J ' . OR Til I; SbCRI::TAI( Y 01' 

TRANSPORTATION UNAUTHORIZFO REI.F.ASE MAY RESULT IN CIVIl, PF.Ni\I,TIF,S OR OTiiF.R i1C1'10N. FOR U.S. GOVERNMiiNT AliEm"ttiS. 
PUBLIC I) ISCLOSURE GOVEKNI:il) BY 5 U.S C. 552 1\ ND 49 C F.R. PARTS 15 AN I) 1520. 



TSA 15-00014 - 005510

Seusitlye Secnrit) hd1ll mation (5Si ) 

Table 4. Pricing Options for the Wonderlic Personnel Test 
Number of Testa Purchased Coat PerTest Total Cost 

25 $15.00 $375.00 

50 $10.75 $537.50 

100 $6.25 $625.00 

500 $5.75 $2,875.00 

1,000 $5.25 $5,250.00 

For the Watson-Glaser Critical Thinking Appraisal, ArR contacted Pearson, Inc. Pearson Inc. 
sells the Watson-Glaser Critical Thinking Appraisal as part of a larger assessment package. 
Specifically, users can purchase an assessment package that includes two test manuals, a scoring 
key, 25 test booklets, and 25 answer sheets for $472.00. Packages of 25 additional answer sheets 
can be purchased for $125.00. Currently, Pearson lnc. does not provide discounted rates for 
Government agencies. 

Work Sample Test, Structured Interview, and Role-Play 
Exercise 
The development process for the predictor measures consisted of six steps, depicted in Figure 3 
below. These steps were taken to ensure that the selection measures were based on relevant 
research, adequately assessed the appropriate constructs, and were relevant to the BOO job. 
Steps were also taken to ensure the test security of the selection measures. These included, for 
example, establishing a separate shared network space for qualified project personnel, encrypting 
work fi les with an intemal password, and following prescribed procedures for working with 
Sensi tive Security Information (SS I). 
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Figure 3. Overview of the Development Process 

___. • . . . 
- ------" 

First, AIR reviewed the existing literature for recommendations on building specific types of 
selection measures. Second, ATR developed preliminary versions of the selection measures. 
During these initial stages, AIR considered a number of formats and item-types for each 
measure. Third, AIR used the preliminary ver ions of each of the selection measures as a 
prototype for developing alternate forms. Fourth, each version of the selection measures, 
excluding the Structured Interview, was pilot tested internally with A IR research staff.' 1 Nex t, 
AIR reviewed the selection measures with SPOT Transportation Security Managers (STSMs) 
and representatives from TSA ·s Office of Security Operations (OSO) during four separate 
workshops. Subject matter experts (SMEs) were asked to provide feedback on the difficulty 
of the measures, clarity of the i.nstructions, and relevance to the BOO job. Last, AIR finalized 
the measures in preparation for the· formal pilot test to be conducted with job incumbents and 
managers. After each step in the process, AIR edited and revised the selection measures. The 
following sections describe each of these steps in more detail, starting with steps one and two 
(literature review and initial measure development). 

11 The cxisling SLructurcd Interview hud been validated by TSA and wus widely u~cd thoroughoutlhc agency. AIR 
made only minor changes 10 the administration process, and development of the new items was modeled directly 
after the TSA items. 
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Literature Review and lniUal Development 
During the early phases of the development process, AIR reviewed relevant professional 
literature and created initial versions of each selection measure. These initial versions consisted 
of test stimuli (e.g., photographs, videos), response booklets, and administration guides. The 
administration guides included information on establishing a proper testing environment, scripts 
for proctoring each assessment, and scoring keys. The response booklets included the 
instructions that were read aloud by the Administrator. This section describes the early stages of 
development l'or each selection measure. 

Passenger Observation Assessment 

For the Passenger Observation Assessment, AIR reviewed literature that pertained to developing 
the Work Sample Tests. This review revealed that an important consideration is whether the 
Work Sample Test will emphasize the outcome of a job candidate' s performance or evaluate the 
process used to reach that outcome (Borman, Bryant, & Dorio, 2010). For instance, a Work 
Sample Test for mechanics may emphasize whether the job candidate fixes a piece of equipment 
(i.e., the outcome) or completes the appropriate steps in the correct order (i.e., process). This 
consideration, although subtle, influences how a work sample test is designed and scored. For 
the Passenger Observation Assessment, AIR chose to emphasize the process that job candidates 
use to identify passengers (i .e., what behaviors were selected and what calculations were 
completed), rather than simply evaluating the outcome (i.e., which passengers were selected for 
additional screening). This approach would provide a more fini te assessment of a job 
candidate' s critical KSAOs. 

Another consideration when developing work sample tests is whether performance is evaluated 
using a continuous rating scale or dichotomous scoring (Borman er al., 20 I 0; Truxillo, Donahue, 
& Kuang, 2004). Continuous rating scales allow one to make more refined distinctions among 
job candidates (e.g., identify those who are more skillful, faster, or more efficient). These scales, 
however, typically require a trained observer to provide subjective ratings. Given the complexity 
and unobservable nature of the task being evaluated with the Passenger Observation Assessment, 
it would be very difficult for evaluators to reliably assess job candidates' performance using a 
continuous rating scale. A dichotomous scoring system (i.e., the job candidate did or did not 
identify the correct behavior), on the other hand, would not require subjective evaluations and 
could be completed after a job candidate had finished the assessment. Because a dichotomous 
approach would be more efficient, while still providing useful information about a job 
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candidate's ability, AIR adopted it as tbe method of scoring for the Passenger Observation 
Assessment. 

Developing the Stimuli 

During the early phases of development, AIR considered different methods of displaying 
passengers to job candidates. One potential approach consisted of showing photographs of an 
airport terminal to job candidates and asking them to indicate whether passengers displayed 
particular behaviors or appearance factors. This approach would be relatively easy to administer 
and would resemble the job more closely than using non-visual stimulus (i.e., written scenarios). 
Presenting photographs of passengers, however, limited the types of behaviors that could be 
observed because the passengers were not moving or interacting with each other. Thus, to 
ensure a high-fidelity assessment, AIR decided to use a video recording of passengers in an 
airport setling. This presentation method, alt hough requiring more resources and administration 
time, greatly enhanced the realism of the Passenger Observation Assessment. Also, the dynamic 
naLUre of the video recording increased the number of potential items by providing more 
passengers and a wider variety of behaviors and appearance factors for job candidates to observe. 
The Department of Homeland Security (DHS) provided AIR with a video recording on 
November 12, 2010. The video recording consisted of 30 minutes of footage of a security 
screening line. The video recording faced the screening line so that passengers came closer to 
the camera as they progressed through the queue. 

After selecting a video-based presentation method, AlR considered! the appropriate length of 
footage to use. The video needed to be long enough to provide a valid evaluation of a job 
candidate's sustained attention. Tf the video was too long, though, it may introduce fat igue 
effects or become overly difficult to administer. AlR considered using video recordings that 
ranged in length from two to ten minutes and decided that li ve-minute video recordings provided 
an adequate evaluation of sustained attention without being overly lengthy. This ATR decision 
was based on a consideration of candidate's fatigue, the number of items that could be 
developed, the amount of time required to adequately assess the competencies, and the amount of 
overall testing time. 

Developing the Items 

AIR also considered the number of passengers, behaviors. and appearance factors that a job 
candidate would be required to observe. These numbers would have a direct impact on the 
difficulty of the assessment. Thus, AlR sought to include enough passengers to make the 
assessment challenging, but not overly diflicull. Likewise, ArR so·ught the optimal number of 

Sensitive Security Information (SSI) 
23 

WARN NG: TI-llS RECORD CONTAINS SENSITIVE SECURITY INFORMATION TIIAT IS CONTROLLED UNDER 49 C FR. PARTS 15 AND 1520. NO 

11AKT0FTI IIS KI·C'ORD MAY Ill> lli>C LVo • " ' ""' rr -N I· 1D TO KNOW,I AS DII'IN~I> IN 49 (' I'.K PAK1S 15 AND 1520. 

EXCFPT 
Wl'l IITII!l WRI'ri'I>N f'bKM ISSION OF Till! ADM IN I STKA TOK OF Tl lh TIV\NSPORTATION SllCURJTY ADM IN ISTKA1 ION OR Til I; SbCRI::T AI( Y OF 

TRANSPORTATION UNAUTHORIZFD REI.F.ASE MAY RESULT IN CIVIl. PF.Niii.TIF,S OR OTiiF.R iiCTION. FOR U.S. GOVERNMiiNT AGF.NC~t;S, 
PUBLIC I) ISCLOSUREGOVEKNI:il) BY 5 U.S C. 5521\ND 49 C F.R. PARTS 15 AN I) 1520. 



TSA 15-00014 - 005514

Sensitive Security lnforw ·ltieA (SSI ) 

behaviors and/or apperu·ance factors for each passenger to display. Passengers who di splayed 
multiple behaviors and/or appearance factors were more likely to be more challenging than those 
with few or no behaviors and/or appearance factors. 

The type of behaviors and appearance factors could also impact the difficulty of the assessment. 
AlR avoided selecting behaviors or appearance factors that were tricky, misleading, or difficult 
to observe clearly. For instance, -wearing a backpack] could not be used as an appearance 
factor because job candidates may infer the presence of a shoulder strap to mean that a passenger 
was wearing this item. Similarly, a backpack may be confused with other types of baggage (e.g., 
purses). These ambiguous behaviors or appearance factors would make the scoring process more 
challenging. AIR also avoided selecting behaviors or appearance factors that were similar to 
ex isti ng SPOT indicators. When possible, passengers that displayed SPOT-related behaviors or 
appearance factors were removed from the video. 

To identify passengers, behaviors, and appearance fac tors that were suitable, AIR thoroughly 
reviewed the 30-minute video recording. Each passenger in the video was observed from when 
they entered the screening line to when they exited the screen. During these observations a list 
of potential passengers, behaviors, and appearance factors was deveJoped. This list was then 
reviewed by the research team to identify behaviors or appearance factors that could be 
problematic as foci of the assessment. Problematic passengers, behaviors, or appearance factors 
were removed. The revised list of passengers, behaviors, and appearance factors was used as the 
foundation for developing the initial version of the Passenger Observation Assessment. 

After identifying an initial set of passengers, AIR developed brief written descriptions of each 
passenger lo be included in the job candidate's response booklet. These descriptions were 
intended to help job candidates ensure they had identified the appropriate passenger. While 
developing the descriptions, AIR did not refer to lhe passengers by the color of their clothes or 
belongings. Since color-vision is not currently a requirement of the BOO job, this approach was 
talken so that individuals who were color-blind would not be at a disadvantage while completing 
the assessment. 

Finally, the initial version of the Passenger Observation Assessment included an evaluation of 
job candidates' ability to compute simple arithmetic in their heads. Specifically, while watching 
the video recording, job candidates were instructed to indicate what behaviors or apperu·ance 
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factors tbey observed and tben were asked to compute a passenger's total score using those 
observed factors and their associated point values in the fictitious screening scenario. 

Although thi s approach closely resembles the duties of a BDO, it presented a number of 
challenges for scoring a job candidate's performance. For instance, if an individual were to 
incorrectly select a passenger for additional screening, it could be attributed to ( I) overlooking a 
behavior or inferring a behavior that did not occur, or (2) incorrectly summing the point values. 
AIR concluded that differentiating between these two sets of abilities (i.e., mental arithmetic and 
observation) was necessary and would provide important information for hiring officia]s. Thus, 
the Passenger Observation Assessment was redesigned so that job candidates were only asked to 
ind icate whether they had observed a particular passenger or appearance fac tor. An additional 
assessment that focused sole ly on mental arithmetic was created. 
Mental Math Assessment 

For the Mental Math Assessment, AIR reviewed studies that examined other measures of 
quantitative reasoning (e.g., Ryan & Paolo, 200 I). Most ex isting quantitative reasoning 
measures assessed mathematical abilities (e.g., multiplication, algebraic principles) that were 
more complex than the abilities requiJed for the BDO job. Furthermore, many of the existing 
measures did not require time limits that resembled the pace at which BDOs need to complete 
their mental calculations. Thus, AIR developed an assessment that closely resembled the type of 
math performed by BOOs and the pace at which these calculations needed to be made. AIR also 
reviewed literature that provided suggestions for timing the presentation of stimuli (Ayers, 
1953). This research provided recommendations on the pace at which items could be presented 
to job candidates. 

As with the Passenger Observation Assessment, AfR considered different methods for presenting 
the items on the Mental Math Assessment to job candidates. Initial drafts were in paper-based 
format. Job candidates would be given a limited amount of time to complete a series of basic 
addition problems in their response booklet. These problems included values that ranged from 
one to three and did not exceed totals of thirteen. The timing of the test was established at a 
point where few, if any, participants wou ld complete all of the items. Although this approach 
was an efficient assessment of mental arithmetic, it overemphasized processing speed to a degree 
that did not correspond with the duties of a BOO. Specifically, to obtain sufficient variability in 
scores, job candidates would need to complete too many problems too quickly. Furthermore, 
because all of the values for each problem were presented simultaneously, job candidates were 
able to use multiplication rather than rely solely on addition. For imstance, if an item consisted of 
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multiple -21 values, then a job candidate could simply multiply these values to calculate a 
subtotal. Because BOOs observe behaviors in a serial fashion (i.e., as they appear), the reliance 
on multiplication minimized the degree of fidelity between the Mental Math Assessment and the 
BDO job. 

ln order to address these issues, AIR developed an alternati ve presentation method that relied on 
a Microsoft PowerPoint slideshow. Specificall y, each item involved the serial presentation of 
numeric values that ranged from one to three. Each value appeared on the screen for 1.5 
seconds. After each item, job candidates were given three seconds to record their score. This 
presentation method improved upon the original paper-and-pencil design in two ways. First, it 
required job candidates to complete their mental computations quickly without overemphasizing 
processing speed. That is, by providing job candidates with three seconds to record their scores, 
they were able to complete each item and prepare for the subsequent items. Second, because 
values were presented serially, as opposed to simultaneously, job candidates were unable to use 
multiplication to compute the total scores. This helped increase the degree of fidelity between 
the Mental Math Assessment and the BDO job. 
Writin~ Knowledge Assessment 

AIR initially considered several different approaches for measuring job candidates' written 
communication skills, along with a review of criteria for evaluating a job candidate's writing 
sample (Mansi lla, Duraisingh, Wolfe, & Haynes, 2009; Rawson, Quinlan, Cooper, Fewtrell, & 
Mallow, 2005). These options are descri bed below. starting with three that were ultimately not 
used. As noted below, the final approach was chosen for many reasons, including implications 
for measure effectiveness and implementation. 

One option involved asking job candidates to draft a brief summary or a prescribed incident or 
event . Although this option wouldl resemble the duties of a BDO, it was deemed to be 
timeconsuming and difficult to score. Furthem1ore, a job candidate's ability to discern the type 
of information that should be inclu.ded in a report may be most appropriate for training, rather 
than pre-employment selection. 

As a second approach, ALR developed other methods for assessing Writing Knowledge that 
fet:ttured closed-ended items. such as multiple-choice questions or binary response options 
(Haladyna, 2004). With one option, job candidates would review a p.u·agraph that featured a 
erie of dichotomous items. Job candidates would then select the option that cotTectl y followed 

spelling, grammar, and punctuaLion rules (e.g., using the appropriate fonn of -their/therel). 
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This option was far more efficient than a writing sample, but it also afforded job candidates with 
a 50% chance of receiving credit for each item by simply guessing. 

Next, to increase the difficulty of this assessment using a closed-ended item approach, AIR 
considered presenting job candidates with a passage and having multiple-choice questions refer 
to particular underlined sentences or words. Some items would require job candidates to identify 
the correct spell ing of a word, whereas others would involve selecting the section of sentence 
that featured an error. Having four plausible response options limited the effect of guessing, but 
it was difficult to develop multiple plausible response options. In many instances, a job 
cand idate could compare the different response options and easily identify the correct response. 

Finally, to ensure that the Writing Knowledge Assessment could differentiate among job 
cand idates while maintai ning its ease of administration, AIR ultimately developed a passage in 
which job candidates would have to identify the errors. Specificall y, job candidates were asked 
to review the passage and circle spelling, grammar, and punctuation errors. This approach 
limited the effects of guessing and allowed for Lhe administration to small groups of job 
candidates in a few minutes. 12 

During development, AIR reviewed examples of SPOT Referral reports to ensure that the 
passage would resemble the content of typical BOO reports. Specifically, AIR examined 
exemplary and poor examples of reports from BOOs in the rield. To ensure the confidentiality 
of the pa11ies in volved, TSA removed identifying information pertaining to BOOs or 
passengers from Lhe reports. These examples info rmed the type of content that was included in 
the passage to enhance the realism of this assessment. 

Vi~>ual Recall Assessment 

AIR chose to use a picture-based, multiple-choice, paper-and-pencil format to assess a job 
cand idate's ability to retain and recall visual information. AfR had previously developed similar 
tel'ts for measuring recall abilities in previous research (Jeanneret & Associates, & AIR, 2000). 

12 AlR aho considered requiring job cundidmes to identify wl1ich a~pects of the pas~age would be relev;ult for a 
wi1ness slnlcmclll or inlcrnal sccurily reporl. Ahhough lhis would help enhance the real ism of lhc osscssmcnl nnd 
its fidel ity 10 the BDO job. it would focus on the type of knowledge provided during training, rather than the 
knowledge required for pre-cmploylllcnt ~election. 
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[njtiaiJ y, AIR derived images for the Visual Recall Assessment from the footage of the security 
screening line that was used in the Passenger Observation Assessment. Specifical ly, a 
screens hot was taken of a portion of the video recording that was not used for that assessment. 
The image was then resized so that job candidates would focus on a particular section of the 
screening line. Although this approach provided a real istic stimulus, the resolution of the 
image limited the content of the questions. For instance, questions that referTed to items in a 
passenger's hand (e.g., a bottle or cell phone) were not included in the initial item pool because 
of the poor resolution with these images. 13 

AIR considered a number of formats for the multiple-choice items on the Visual Recall 
Assessment such as using three, four, or five response options. AIR chose to use items with four 
response options because these types of items typically minimize the effect of guessing while 
avoiding poor functioning distractors that do not increase the difficulty of an item or may be 
misleading (Haladyna, 2004). Then, AfR reviewed the literature on best practices for item 
wrriti ng (Haladyna, 2004). Based on this review, AIR avoided incomplete item stems, chose not 
to use fill -in-the-blank questions, and avoided items that referred to ambiguous topics. For 
instance, items referring to the number of male or fema le passengers were excluded because 
those items would require lest-takers to infer the gender of a passenger. AIR also avoided 
referencing the color of clothing or objects within the items. Again, this approach was taken so 
that individuals who were color-blind would not be at a disadvantage when complet ing the 
Visual Recall Assessment. 

St1·ucturcd Jntcr vicw 

Rather than design a new Structured rnterview, AfR updated the existing measure by developing 
new items and modi fying the existing rating scales. Before developing items for the Structured 
Interview, AIR reviewed literature to identi fy best practices. These sources outlined criteria for 
effective interview items and recommendations for developing rating scales (Pursell, Campion, 
& Gaylord, 1980). Researchers recommend developing interview items that: 

Were accurate, complete, and unambiguous; 

Reflected the content of the job; 

Resembled the appropriate level of complexity for the job; and 

11 As discussed inlhe Ahernme Forms section below. AIR la1er replaced the screen shors wilh photos lOken by TSA, 

which provided higher rcsolulion images unci more flcxihili1y f'or ilcm dcvctopmenl. 
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Minimized or eli rninated biased language or jargon. 

AIR also reviewed TSA's existing Structured Interview items and rating scales as well as the 
definit ions fo r the eight competencies that are assessed with the existing measure (TSA, 2006). 
This process ensured that the new items did not duplicate an existing item, but still re embled the 
original measure. 

In addition to updating items for the Structured Interview, AIR recommended providing 
participants with a handout-distri.butcd at the beginning of the session- that desctibed the 
competencies assessed during the Structured Interview. This change was recommended on the 
basis of feedback received during the job analysis. Some BOOs ind icated that it was difticult 
to determine the relationship between the existing Structured Interview items and the BOO job. 
The job analysis as a whole, though, suggested that the competencies being measured by the 
Stmctured interview were job relevant. Thus, A lR recommended providing job candidates 
with a list of the competencies assessed in order to improve the overall acceptance of the 
measure without reducing its reliability or validity (Kiehe, Konig, Richter, Kleinmann, & 
Melchers, 2008). 

AIR also considered different approaches for evaluating an additional job-related competency: 
Honesty-lntegrity. First, AIR reviewed off-the shelf Honesty- Integrity measures. These 
measures are often grouped into two categories: overt measures (i.e., those that ask directly about 
previous stealing) and covert measures (i.e., those that emphasized underlying personality traits) 
(Sackett & Wanek, 1996). Although these measures typically show adequate levels of reliability 
and validity, they can be susceptible to faking and are illegal in Massachusetts and Rhode Jsland 
(Cullen & Sackett, 2004). Furthermore, an Honesty-Integrity measure that focused solely on a 
job candidate's likelihood of stealing was judged to be too narrow in scope for the BOO 
selection system. 

Given the challenges associated with off-the-shelf integrity measures, AIR identified lit.erature 
on using Structured Interview questions to assess honesty (Hollowitz, 1999; Jones & Terri s, 
J 991). Although this body of research was limited, it did provide examples of previously 
developed items and suggestions for creating rating scales. Using Lhese examples as templates, 
AIR generated new Structured Interview items to measure job candidates' Honesty-Integrity. 
For the initial version of the Structured Interview, AIR created behavior-based items. 
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Behaviorbased items ask job candidates to describe past expeliences in order to assess a 
competency. 

Hems were based on TSA 's de fin it ion of the Honesty-Integrity competency and other definitions 
from the literature. ALR also used task statements from the job analysis that were strongly linked 
to Honesty-integrity as a foundation for writing the new items. l n addition, using the existing 
Structured Interview as a model, a new rating scale was also developed for these items. 

An initial challenge with these behavior-based Honesty-Integrity items was creating questions 
that provided adequate levels of variability without being invasive. It was important that the 
correct response to an item was not so obvious that the job candidate could easily provide the 
appropriate response. However, some of the initial items were discarded because, although they 
were challenging, they addressed sensitive subjects (e.g., instances where someone felt guilty, 
condoning dishonest behavior). 

Role-Play Exercise 

As with the initial development phases of the Work Sample Test and the Structured Interview, 
AlR identified literature relevant to the development of Role-Play Exercises. ln particular, AIR 
considered recommendations for developing and implemcntjng one-on-one simulations and 
oral fact finding exercises (Uevens, 1999; Thornton & Mueller-Hanson, 2004). One-on-one 
simulations consist of a job candidate interacting with a trained Resource Person (i.e., 
roJeplayer). Job candidates are typically evaluated on their oral communication skills. Oral-fact 
finding exercises, on the other hand, require job candidates to elicit specific pieces of 
information from a panel or role-player. Job candidates are typically evaluated on their 
questioning techniques and the amount of information they gather. These sources provided 
recommendations for training role-players, scoring performance, and standardizing the 
administration process. 

ArR also reviewed materials about the content of Role-Play Exercises, such as articles pertaining 
to active listening and other questioning techniques (Knippen & Green, 1994). ALR also 
leveraged its knowledge of the SPOT program by reviewing previous deliverables for the BOO 
selection research and other related research efforts (e.g., Mullaney, Makonncn, & Costigan, 
2009). AIR used this infonnation as a foundation for the Resource Person's14 script and ratings 
scales for the Role-Play Exercise. 

1~ Resource Person refers lo 1he individual playing lhe role of 1he ficl ilious passenger (i.e .. role-player). 
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After reviewing the literature and other sources, AIR began initially conceptualizing the 
RolePlay Exercise. First, AIR developed two rating scales to evaluate a job candidate' s 
performance. These rating scales were designed to measure two important aspects of the casual 
conversation process. The first rating scale (Active Listening) assessed how well a job candidate 
could conduct the conversation in a non-threatening, friendly manner. The second rating scale 
(Elicitation of Information) evaluated a job candidate's questioning techniques. The structure of 
both rating scales resembled that of the Structured Interview rating scales. 

Initial development also info rmed the appropriate length of the conversation between the job 
candidate and the tictitious passenger. It was important to find a time li mit that was not too long 
and would be unrealistic in a BOO's natural job sett ing. On the other hand, the time limit needed 
to afford job candidates the opportunity to gather answers to their assigned questions. AIR set 
the initial time limit for the Role-Play Exercise at five minutes. 

Tlite next decision to make was who should play the role of the fictitious passenger (i.e., 
Resource Person)? Ideally, this individual wou ld be someone who could be trained to 
standardize hi s or her performance across job candidates. A standardized performance ensures 
that job candidates receive the same testing process during the Role-Play Exercise. Furthermore, 
this person would need to remain impartial during the Role-Play Exercise. Some options 
included SPOT managers, human resource (HR) personnel, and members or the National 

Deployment Operations (NDO) team. After consulting with TSA 's Office of Security 
Operations, A I R recommended using a member of the N DO. 

Another decision point was determining the appropriate level of difficulty for the Role-Play 
Exercise. Specifically, AIR considered how reticent or uncommunicative the Resource Person 
should be whi le interacting with the job candidate. For instance, the Resource Person could 
provide the job candidate with inconsistent information or be evasive during the conversation. 
Although this could enhance the difticulty of the assessment, and may rcncct some of the 
situations that BOOs face, ATR decided not to include these types of challenges. Instead, the 
Resource Person's character was designed to be as forthcoming and friendly as possible. This 
was done to avoid any instance of inconsistency where one Resource Person may provide a more 
challenging performance than another. Also. AIR anticipated that this assessment would be 
inherently difficul t for most job candidates and would differentiate among high and low 
performers without these additional challenges. Furthermore, the Role-Play Exercise was 
designed to assess a candidate' s basic communication abilities, and not advanced questioning 
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techniques or skiiJs. These basic abili ties could then be enhanced with job knowledge and 
further training. 

Finally, during the initial phase of development, AIR decided that job candidates should stand 
during the Role-Play Exercise. Asking job candidates to stand may increase their performance 
anxiety. On the other hand, jt would increase the realism of the Role-Play Exercise. AIR 
concluded that the benefits of the additional realism outweighed the potential increase in 
performance anxiety. 
Alternate Forms 
After creating initial versions of each selection measure, ALR developed alternate forms of each 
predictor. These alternate forms were developed for two reasons. First, alternate forms help 
enhance the test security of an assessment because if a single form is compromised, the alternate 
form may be implemented in its place. Second, developing alternate forms of an assessment 
allowed AIR to evaluate separate tests and determine which one was most likely to provide 
useful information during the hiring process. These evaluations were made following the pi lot 
test and validation study. 

Developing alternate forms essenti ally requires creating multiple forms that were as similar as 
possible. This ensures that job candidates receiving different versions of an assessment undergo 
the same testing experience. Alternate forms are generated using the same development 
processes and by relying on the same test specifications (Kolen & Brennan, 2004). 

Alternate forms are not the same as equated forms, however. Formal equating processes 
require that measures include the same items or are admi nistered to the same participants 
during the development process (or randomly equivalent groups). Ln the current study, a 
formal equating process was not possible for two reasons. First, some measures relied on 
distinct stimuli. For example, one form of the Passenger Observation Assessment consisted of 
a separate segment of video recording than its counterparts. Likewise, each form of the Visual 
Recall Assessment featured different images of an airport scene. Thus, formally equating the 
forms of these assessments using equivalent items was not possible. Second, administering 
different forms of each assessment to the same BDOs or to randomly equivalent groups of 
BOOs would have required a substantial amount of resources. Doubling the number of 
participants who would need to complete each assessment would have significantly impacted 
the security operations ar each airport. Also, exposing multiple forms of a single assessment to 
the same participants would have limited the test security of these measures. Given these 
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challenges, AIR decided to rely on alternate, or parallel, forms of tbese assessments and forego 
a formal equating process. This section describes the development process for these alternate 
forms. 

Passenger Observation Assessment 

AIR developed four versions of the Passenger Observation Assessment. AIR used three criteria 
to ensure that each version was parallel. First, AIR considered Lhe total number of passengers 
that a job candidate would observe. As the total number of passengers increased, the difficulty 
of the assessment increased because the job candidate was responsible for observing and 
evaluating more in formation . Second, AIR examined the passenger sequencing across the four 
forms. Ln other words, AIR examined the amount of time that elapsed between each passenger 
being observed. Decreasing the amount of time between identified passengers would increase 
the difficulty because job candidates would need to observe more information in a shorter period 
of time. Third, AIR required job candidates to observe a similar number of behaviors and 
appemance factors for each version. This number affects the total maximum score that a job 
candidate could receive for each form. Although AIR sought to ensure the parallelism of the 
four forms, there were instances when the three criteria conflicted with one another. 
Nevertheless, after reviewing each of the versions, AIR detem1 ined t·hat the forms were similar 
enough to merit further investigation during internal and external pilot testing. 

Mental Math Assessment 

AlR created two forms of the Mental Math Assessment. Two criteria were used to ensure the 
parallelism of these measures. First, A[R designed both forms to include an equal proportion of 
different types of mental math items. Memal math items differed based on the number of values 
that a candidate was required to add (e.g. , 2 values, 3 values, 4 values). Each form required job 
candidates to complete items that included two to seven values with a majority of items asking 
job candidates to sum four to li ve values. Second, AfR developed each assessment to gradually 
increase in difficulty. Specifically, earlier items featured two to three values for a job candidate 
to add, whereas items near the end of the assessment required job candidates to sum six to seven 
vaJues. Thjs approach was taken to allow job candidates to build their confidence and familiarity 
with the assessment before reaching the more diflicult items. 

Writing Knowledge Assessment 

AIR developed two forms of the Writing Knowledge Assessment. While writing the passages 
for the two forms, AIR sought to align the contenl but change superticial details. For instance, 
one passage describes tbe behaviors of a male passenger, whereas the other describes a female 
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passenger. Likewise, one version describes the evems of a Tuesday morning, whereas the other 
refers to u Thursday evening. Changing this type of superficial information minimizes the extent 
to which job candidates can disclose information about the test without requ iring the creation of 
divergent measures (Lievcns & Anseel, 2007). AIR also reviewed the types of errors that job 
candidates were asked to identify in each form. This rational review was conducted to ensure 
that the forms included the same number and types of errors (i.e., spelling, punctuation, and 
grammar). 

Visual Recall As11essmenl 

For the initial version of the Visual Recall Assessment, AJR used one image with a large pool of 
items. These items were then separated into two different forms. This approach enhanced the 
parallelism of the items by using the same image for both fonns. AlR ensured that items were 
not duplicated across forms. Also. items that could serve as a cue for the correct response in 
subsequent items were separated across the two forms. 

For subsequent versions, TSA provided Affi with multiple images o f un airport setting. TSA 
provided these images on January 7, 20 I I. AJR reviewed these images and selected those that 
( I) clearly depicted a variety of stimuli in the background and (2) featured multiple passengers in 
the screening line. AlR developed three forms of the Visual Recall Assessment AfR included 
two images for each form in order to develop a large enough item pool (Haladyna, 2004). AIR 
drafted items for each image and these were reviewed to ensure the clarity of the item stem and 
response options. AJR also reviewed the item pool to ensure items were not duplicated across 
images within form, and previous response options or items stems would not signal the con ect 
response for subsequent items. 

St•·uclurcd Interview 

AIR developed four separate sets of interview questions. Because the current Su·ucturcd 
Tnrerview allows Administrators to choose between two interview items, AIR developed the new 
items in pairs. ln other words, two of the items were designed to be administered together, and 
the other two were designed as a pair. While writing each interview question, AlR sought to 
ensure that the pairs of items were parallel in content This was done by targeti ng the pair of 
questions to specific components of the TSA competency. For instance, while developing 
questions that evaluated tl1e Flexibility competency, AlR developed two items that measured 
task flex ibility (i.e., the abili ty to adapt to changing work conditions) and two items that 
measured interpersonal nexibil ity (i.e., the abil ity to adapt one's beliefs about another person). 
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Role-Play Exc•·cisc 

Initially, AlR created two characters for Role-Play Exercise. To enhance the test security of the 
Role-Play Exercise, each character provided different responses to the questions a job candidate 
was tasked with answering. For instance, one character was rraveling ro Miami , Florida while 
another was going to Kansas City, Missouri. In addition to modifying the answers to the 
questions, other superficial information was also changed. For example, the passenger's 
profession and hometown di ffered. Other information that could impact the Resource Person's 
performance (e.g., the passenger' s altitudes about security screening) was held constant (Lievens 
& Anseel, 2007). This approach was taken to increase the standardization of the exercise and 
was similar to the one used for designing the two separate versions of the Writing Knowledge 
Assessment. 

Internal Pilot Testing 
This section describes the internal pilot testing conducted with AIR research staff'. First. the 
purpose and process of these pilot tests is reviewed. This section concludes by presenting the 
changes that were identified and implemented for each selection measure. 

Purpose and Process 

A part of the development process, AIR conducted internal pilot tests with AIR personnel. 
Speci fically, between six to ten staff members completed at least one form of each measure 
(see Table 5). 

Table 5. Number of AIR Personnel Who Completed Internal Pilot Tests 
Selection Measure N 

Passenger Observation Assessment 10 

Mental Math Assessment 6 

Writing Knowledge Assessment 9 
- - -

Visual Recall Assessment 7 

Role-Play Exercise 6 

These pilot tests were conducted m an tleralt ve fashton. In other words, research staff completed 
revised versions ol' each assessment after changes bad been made based on the results of the 
previous pilot test. Each pilot test session began with a brief overview of the project. A IR 
personnel either completed the assessments individually or in pairs. Then, participants provided 
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feedback about the difficulty of the assessments, the clarity of the instructions, and ways to 
improve the tests. Administrators also provided feedback. All feedback was then reviewed by 
the entire research team and chang·es were implemented. This section reviews the primary 
changes that were identified and implemented during this phase of the development process. 

Passenger Observation Assessment 

The initial internal pilot tests of the Passenger Observation Assessment indicated that this 
measure was far too difticult. Test-takers indicated that they had difficulty locating the 
passengers they were tasked with observing. Also, they stated that the number of observation 
criteria and passengers was too challenging. On the basis of this feedback, AIR reduced the 
number of behaviors and appearance factors that job cand idates were required to observe from 
ten to eight. Also, the response booklets were reformatted so that responses were recorded on 
only two pages. This helped minimize the amount time job candidates would spent locating 
the appropriate response sheet as they completed the assessment. 

Test-takers from subsequent pilotlests commented that the assessment was moderntely difficult, 
but not overly challenging. Nevertheless, they identified criteria (e.g., holding a cell phone) and 
particular passengers that could be considered tricky or misleading. These types of items were 
removed from both forms of the Passenger Observation Assessment to ensure parallelism. These 
test-takers also indicated that they had difficulty identi fying which passengers they were required 
£O observe. As a result, AIR revised the descriptions of the identiti ed passengers to make them 
easier to identi fy. 

A majority of the research team who participated in the internal pi lot test, many of whom had 
participated in the job analysis, indicated that the assessment provided a realisti c representation 
of the BOO job. This tinding suggested that the Passenger Observation Assessment would 
provide job candidates with n realh;tic job preview and allow them to make informed decisions 
about their degree of fit with the B DO job. 

Mental Math Assessment 

Members of the research team that participated in the internal pilot tests indicated that the Mental 
Math Assessment was moderately difficult. Some individuals were able to answer all of the 
items correctly, whereas od1ers answered 80% of the items correctly. Although these 
percentages were relatively high, AlR anticipated that these values were likely to decrease with a 
population of job candidates who may have different educational or employment backgrounds. 
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AJso, many test-takers indicated that although the assessment became increasingly challenging as 
it progressed, they did not fee l the items were unfair or overly difficult. 

Test-takers also commented that presenting the items using a Microsoft PowerPoint® format 
prevented them from using multiplication to develop subtotals for each item. This feedback 
supported the use of a serial presentation of point values in order to provide a higher fidelity 
measure of BOO job-related mathematical ability. 

Writing Knowledge Assessment 

During early rounds of internal pilot testing, test-takers described the Writing Knowledge 
Assessment as too easy and commented that many of the errors were easy to identify. AIR 
revised the items so that the spelling and grammatical errors were not as sal ient. These revisions 
a1>peared to be effective as test-takers described subsequent versions of the Writing Knowledge 
Assessment as moderately diflicull. 

Visual Recall Assessment 

Members of the research team who completed earlier versions of the Visual Recall Assessment 
indicated that it was difficult to respond to specific items due to the poor resolution of the 
images. Specificall y, many test-takers indicated that it was difficult to distinguish between the 
speci fic details on some of the more challenging items (e.g., what items the passengers were 
holding in their hands). AIR used Microsoft Office Piclllre Manag,er® software to increase the 
brightness of the image to improve the resolution of certain areas of the image. Also, AIR 
resized the image to remove passengers or objects that were misleading or unclear. 

Subsequent adminiSLrations identi fied is ues with the wording of the items. For example, some 
test-takers commented that it was unclear which passengers were being referenced in certain 
items. Also, some response options in certain items were identified as being cues for subsequent 
items in the assessment. These items were either revised or removed from subsequent versions 
of the Visual Recall Assessment. 

Structured Interview 

AJR chose not to internally pi lot test the Structured Interview items with project personnel for 
two reasons. First, the major components of the Structured Interview had been previously 
validated by TSA (TSA, 2006). Specifically, TSA had conducted studies to collect evidence of 
content validity for the rating scales and Structured Tnterview items. Second, internal pilot 
testing would have required a considerable investment of resources. Specifically, each 
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administration of the Structured Interview required approximately 60 mjnutes for two to three 
research staff. Thus, conducting multiple administrations of each form of this measure was 
prohibitive. Because the newly developed interview items were modeled after the existing 
interview items and designed to measure competencies that were previously linked to the BDO 
job, ALR determined that it would lbe more beneficial to internally pilot test the other newly 
developed selection measures. 

Role-Play Exercise 

Internal pi lot tests of the Role-Play Exercise revealed a few of areas for improvement. First, 
early pi lot tests suggested that many of the conversations were unlikely to last longer than two 
minutes. Thus, to improve the efficiency of the measure, AIR reduced the time limi t from five 
minutes to two minutes. 

Second, AIR incorporated instructions into the Resource Person's materials that allowed the 
passenger to respond to an opening icebreaker. Prior to this change, the Resource Person had 
been instructed to answer any question that referred to information not contained in his or her 
script with - I don' t know.! This response would indicate to a job candidate that he or she 
needed to redirect the conversation. However, during internal pi lot testing, there were instances 
where a job candidate would ask an opening question to build rapport (i.e., - How's the weather 
outside?!) and the Resource Person would respond, - 1 don' t know.ll This response made the 
conversation stilted and penalized the job candidate for a natural opening question. To account 
for this type of question, the instructions for the exercise were changed to allow the Resource 
Person to respond to an opening icebreaker with an ad-Jibbed response if relevant information 
was not contained within the script. For the remainder of the conversation, however, the 
Resource Person would respond to off-script questions with - T don't know.! 

Third, some staff who served as the Resource Person stated that there was too much 
information to memorize during the introduction. As a result, AIR created a bulleted summary 
sheet of the information that the Resource Person could use as a handout while performing. 
This helped ensure that the information provided by di fferent role-players was consistent 
across administrations. 

Fom1h, to provide additional contex t about the situation for the job candidates, one participant 
suggested including a photograph of a BDO interacting with another passenger. This 
information would provide external job candidates, who are less likely to be familiar with the 
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BOO job, a mental image of the uniform and checkpoint environment. AIR identified a 
photograph that could be distributed to job candidates during the introductory part of the 
administration. 

Subject Matter Expert Review of Predictors 
This section describes the four workshops AlR conducted with SMEs. First, the purpose and 
methodology for the workshops is reviewed. The section concludes by presenting the results 
from each of the workshops. 
Purpose and Process 

In addition to conducting internal pi lot tests with members of the research team, AIR reviewed 
the newly developed selection measures with SMEs. These SMEs were familiar with tl1e BOO 
job and could provide additional feedback about the difficulty of the items, the clarity of the 
instructions, and the degree of job-relatedness of the assessments. Four separate workshops were 
conducted with SMEs. Each workshop focused on one or two djfferent measures. A summary 
of the participants, process, and major recommendations for each workshop is presented below. 

Review of the Structured Interview and the Role-Play Exercise 

The first workshop was held remotely on December 2, 20 I 0 with STSMs from different 
airports from across the country (n = 10). On average, these SMEs had been managers in the 
SPOT program for 3.2 years (SD = 1.0 year) and had been working for TSA for 7.9 years (SD 
= 0.6 years). Most SMEs (11 = 6) had received additional training in behavioral indicators of 
deception. On average, the total amount of training equaled 35.3 hours (SD = 18.4 hours). 
Seven out of I 0 of the SMEs were male and most identified themselves as White (11 = 6). 

Muny of these managers had participated in previous workshops during earlier phases of the 
research (e.g., the job analysis workshop, working meetings to develop the BDO Job 
Performance Measure). As a result, most SMEs were already familiar with the purpose of the 
current study. 

After a brief overview of the study, SMEs were presented with materials for the Structured 
Interview and Role-Play Exercise. AIR personnel began the workshop by reviewing the 
competency handout that would be provided to job candidates. Next, SMEs were asked to 
review the three pairs of Honesty- Integrity items. Finally, SMEs reviewed materials for the 
Role-Play Exercise, including the job candidate's instnrctions, the :Resource Person's script, 
and the rating scales. SMEs also considered the effect of asking job candidates to stand during 
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the Role-Play Exercise. These materials were presented using Microsoft Live Meeting® 
wcbinar software. This allowed SMEs to view the documents without being able to modify 
them. This approach, as oppo ed to sending the materials to workshop participants, was taken 
to ensure the security of the test materials. 

Structured lmerview 

Some SMEs expressed concern about providing the definition of the competencies to job 
candidates prior to the Structured Interview. These individuals stated that this information may 
allow job candidates to unduly modi fy their responses to improve their ratings. Other SMEs, 
however, indicated that the handout wou ld improve the Structured Interview because job 
candidates would be more likely to provide answers that corresponded with the questions and 
rating scales. After further deliberation, the SMEs agreed that the handout would be bene11cial , 
bu t that it should only be used during the initial introduction session. In other words, job 
candidates would be presented with the competency definitions, be afrorded some time to review 
these defin itions, and then return the handout to the Administrator. 

A majority of the SMEs suggested that the addi tion of the Honest-[ntegrity competency would 
add value to the interview process. However, the SMEs were concerned that some of the items 
may prompt job candidates and help them provide the correct response. For instance, one item 
asked job candidates to describe a time when a cashier had overcharged them for something. 
The SMEs noted that using the term -overcharged! would steer job candidates towards a 
particular response. SMEs were also concerned about the scoring of items that asked individuals 
about situations in which they had condoned or perpetrated a dishonest act. In particular, the 
SMEs commented that it would be challenging to evaluate job candidates who indicated that they 
had never performed a dishonest act. Although this response would receive full credit using the 
rating scale, some SMEs indicated that they would doubt the sincerity of such a response. 

In addition, one SME stated that there was a risk of losing good job candidates who may actually 
possess adequate levels of Honesty-Integrity because they do not describe behaviors that align 
with the rating scale. In other words, if a job candidate does not describe his or her past 
experience using the key terms that were included in the rating scale, then he or she may not 
receive a passing rating. 

Finally, one SME indicated that it may be best to approach the Honesty- Integrity items using 
situational interview items rather than behavioral-based items. Situational interview items ask 
job candidates to respond to hypothetical scenarios. Because this type of interview question 
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would rely on hypothetical sjtuations, they would be less l ikely to be invasive for job candidates. 
Furthermore, because this type of question docs not ask about past experiences, Assessors wou ld 
not need to question a job candidate's sincerity if a candidate indicated that he or she had never 
performed a dishonest act. 

Role-Play Exercise 

In terms of the Role-Play Exercise, SMEs indicated that this measure would be an important 
addition to the BOO hiring system. One SME stated that it would be -outstandingll to include a 
formal assessment of the ski lls needed to engage passengers and elicit information. The SMEs 
commented that one of the biggest challenges with the Role-Play Exercise would be identifying 
the appropriate personnel to serve as a Resource Person. Many SMEs stated that the Resource 
Person should be familiar with the SPOT program and existing protocols. In addition, some 
SMEs indicated that it would be impo11ant to have the same person serve as a Resource Person 
du ring a single round of hiring. This would help improve the standardization of the Role-Play 
Exercise. Some SMEs, however, mentioned that this requiremem would be difficult for their 
airports to meet. 

Along with these considerations for the Resource Person, SMEs offered suggestions for 
improving the clCJrity of the instructions for job candidates. For example, some of the SMEs 
wanted to include instructions to inform the job candidates that they cannot directly ask about the 
requisite informationl(b}(3):49 u.s.c. § 114(r) I These SMEs commented 
U1at it was important to evaluate a job candidate's abil ity to integrate questions into a 
conversation and that this instruction should be more salient for the job candidate. Also, the 
SMEs commented that the instructions should mention that the Resource Person has been 
instructed to respond with - I don't k.nowl when be or she is asked information that is not 
included in the character's script. 

With respect to the standing requirement for the Role-Play Exercise, many of the SMEs 
commented U1at this it would make the assessment more realistic. Although some SMEs 
acknowledged that this could be more anxiety provoking for some test-takers, a majority of the 
SMEs indicated that they would be comfonable performing this ex,ercise while standing. 

FinaUy, SMEs also suggested adding a requirement at the end of lhe Role-Play Exercise where 
job candidates would need to summarize the information they had elici ted from the job 
cand idate. The SMEs indicated that this pan of the assessment wotlld resemble the types of 
interactions that BDOs have with other secmity personnel when they need to share the results 
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of their conversations with passengers. SMEs recommended evaluating these summary 
statements on their relevance and accuracy to the questions that a job candidate was tasked 
with answering. One SME questioned whether this summary component would introduce an 
evaluation of a job candidate's recall ability. One SME responded that it could enhance the 
Role-Play Exercise because BOOs have to recall their conversations when sharing their 
findings with other security personnel. 

Demonstration of the Work Sample Test 

The second workshop was held on-site at ALR in December, 20 10. STSMs (n = 2) and 
representatives from the SPOT program office (11 = 2) attended this workshop. On average, 
these SMEs had worked for TSA for 7.9 years (SD = 1.2 years) and had been in their current 
position for 3.5 years (SD = 1.4 years). Half of the SMEs had received additional training in 
behavioral indicators of decept ion. Three of the four SMEs were male and most identified 
themselves as White (11 = 3). 

During this workshop, SMEs were asked to complete the Passenger Observation Assessment, the 
Writing Knowledge Assessment, and the Visual Recall Assessment and provide feedback. As a 
faci litator reviewed the COJTect responses, SMEs scored their own assessments. This procedure 
allowed SMEs to identify any items that were confusing or misleading. After scoring their 
re!;ponses, SMEs were asked t.o comment on the difficulty of the measure, the clarity of its 
instructions, and barriers to administering it in the field. These conversations were guided with a 
semi-structured protocol and facilitated by two members of the research team. 

Passe11ger Observarion Assessment 

After reviewing the Passenger Observation Assessment, the SMEs provided suggestions for 
improving the clarity of the instructions. These included: 

Providing a more detailed description of the scoring process, 

Including a screenshot from the video recording in the example item so job candidates 
can understand lhe different components of the measure (e.g., passenger descriptions, 
behaviors and appearance factors), 

Providing additional time t:or the job candidntcs to review the behaviors and appearance 
factors after the example item, 

lnfom1ing the job candidates that they only need to mark a behavior or appearance 
factor once per passenger, and 
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lnstructi.ng job candidates to continue to observe passengers until they exit the screen. 

SMEs also provided feedback reg<uding the difficulty of the Passenger Observation Assessment. 
Some SMEs mentioned that it was difficult to identify passengers using the written descriptions. 
Some recommendations for making the passengers more sal ient included hjghlighting passengers 
on the screen with symbols (e.g., boxes or arrows) and indicating when a job candidate is 
responsible for observing a passenger wi th a tone or sound. Other SMEs indicated that it was 
difficult to see specific details in the video recording. These individuals suggested requiri ng that 
job candidates are seated within as ecified distance from the ro ·ection screen or television 
monitor. (b)(3):49 u.s.c. § 114(r) 

l(b)(3):49 U.S.C. § 114(r) 

Writing Knowledge Assessment 

Overall, SMEs recommended including the Writing Knowledge Assessment as part of the 
experimental selection battery. However, they expressed concern about screening out job 
candidates who performed well on the other assessments, but did not score highly on the Writing 
Knowledge Assessment. Some SMEs suggested weighting this measure less than the other 
measures in the system or setting a lower cut score to ensure that job candidates who possess 
other import ant skills and abilities (e.g., observation) would not be screened out from the list of 
quali fied candidates. 

ln addition, some SMEs suggested that the test would be more job :relevant if it required 
testtakers to identify information that would be pertinent for inclusion in a SPOT Referral report. 
Despite this suggestion, the SMEs acknowledged that this particular skill may require prior job 
knowledge and would best be addressed during training. 

Visual Recall Assessment 

SMEs also provided feedback on tile Visual Recall Assessmenl. First, SMEs suggested 
including directions in the response booklet that indicated the points at which a job candidate 
would need to wait for additional instructions before proceeding. This would help ensure that 
job candidates are not exposed to the test items before returning to the image. 

SMEs also provided suggestions about how to improve the test items. Specifically, the SMEs 
identified items that were ambiguous or unclear. Also, the SMEs suggested drafting additional 
items that focused on actions or behaviors that were displayed in the image. In other words, 
instead of asking job candidates to identi fy amounts (e.g., How many security officers were in 
the image?), items would focus on what passengers were doing (e.g., Which passenger was 
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opening his or her suitcase?). SMEs indicated that this would help improve the job-relatedness 
of the assessment. 

Finally, all of the SMEs indicated that the Visual Recall Assessment was difficult. This was 
primarily attributed to the clarity of the images. For example, the SMEs commented that it was 
di fficult to answer questions about passengers in the second row of the security screening line 
because the details were unclear. The SMEs indicated that they would provide new images of 
airport settings with higher resolution. 15 Also, to faci litate the item development process, the 
SMEs indicated that these images would include fewer passengers and more background 
details (e.g., signs, luggage). 

Review of the Mental Math Assessment and the Structured Interview 

The third and fourth workshops were held remotely on January 26, 20 I I and Febru<u·y I, 20 I I 
with representatives from the SPOT program office. Three SMEs participated in the first 
workshop and two SMEs took part in the second workshop. On average, these SMEs had 
worked for TSA for 2.5 years (SD = 3.2 years). All of the SMEs were Program Analysts and at 
least one had worked in the SPOT program or served as a Training Manager. All of the SMEs 
had received additional trainjng in behavioral indicators of deception. All of the SMEs were 
female and identified themselves White. 

During the first workshop, AlR reviewed the Mental Math Assessment and Structured Interview 
with SMEs. The second workshop focused solely on the Structured Interview. Specificall y, 
AlR provided a rationale for including a separate Mental Math measure and reviewed the current 
version of this assessment. AIR then asked the SMEs to provide feedback on the presentation 
method, difficulty, and job-relatedness of this selection measure. SMEs indicated that this 
assessment would be beneficial to include as part of the pi lot test. They indicated that it could 
contribute unique information and was an important ability to assess. 

After reviewing the Mental Math Assessment, the SMEs reviewed the revised Structured 
Lnterview. Specifically, for each set of four items, ALR first presented the competency definition 
and rating scale. This provided the SMEs with the opportunity to fami liarize themselves with 
the underlying competency and performance criteria for the items. Next, AIR presented the four 
items as a group. SMEs were asked to consider how well the items aligned with the intended 
competency and whether the item would be problematic during administration. AIR also 
reviewed the revised interview probes with the SMEs. As with the first workshop, test materials 

15 A IR received these additional images from TSA on January 7, 20 11. 

44 
Sensitive Security Information (SSI ) 

~RI'IJ!-lG: THIS RECORD CONTA., •. , ,.,. . ' • JRITY INFORM ATION THAT IS CONTROLL.ED UNDER 49 C.F.R. PARTS 15 AND 1520. NO 
PART OF TillS RFC'ORO M1\ Y IJE DISC' LOS I'D TO PERSoNS w1 '.nn TO KNOW,! AS OHINm IN 49 C' F R PARTS 15 AND 1520, 

cXCEr'r 
WITII Tllll WRITI'I:.N P~RM ISSION OF TilE ADMIN ISTRATOR OFTIIETRANSPORTA1 10N SeCURITY ADMIN ISTRATION OR Tllb SCCRIITARY 0 • 

TRANSPORTATION. UNAUTIIORIZED RELJ;ASI; MAY R1;5ULT IN CIVIL PENALTIES OR OTIIER ;\ C'nON. FOR U.S. GOVERNMENT AGENCIES. 
PUBLIC DISCLOSURE GOVERNED llY 5 U.S.C. 552 ANIJ 49C.Jl.R. PARTS 15 AND 1520. 



TSA 15-00014 - 005535

-

Sensitive Secu rity JnfQFRmlitm (SSI ) 

were presented using Microsoft Live Meeting® webinar software. This allowed SMEs to view 
the documents without being able to modify them. This also ensured the test security of these 
materials during the development process. 

For the Structured Interv iew, SMEs suggested writing additional items that focus on the specific 
behaviors within TSA 's competencies that were most job relevant. For example, for Attention to 
Detai l, SMEs suggested developing items that assessed how well a job candidate can process and 
recall visual and auditory information about individuals and the environment. SM Es suggested 
that the new Flexibi lity items focus on a job candidate's - mental flexibil ityl (e.g., adjusting 
one's thinking or beliefs in response to new information) rather than -task flexibility! (e.g., 
adJusting one's schedule). Also, SMEs recommended that the new Multitasking items 
emphasize job candidates' ability to integrate and use multiple pieces of information 
simultaneous! y. 

In addition to recommendations for how to align the Structured Interview items to the BOO job, 
SMEs also identified questions that they believed would be problematic. For example, for the 
Teamwork competency, SMEs indicated that the item -Describe a time when you worked with 
teammates to accomplish a goal, I which was meant to lead a job candidate to describe how he or 
she interacted with his or her teammates, would instead lead job cru1didates to describe the 
general processes or actions of a team. The SMEs recommended cleveloping items that 
emphasized the interaction between a job candidate and his or her team members. 

SMEs also provided feedback regarding the Honesty-Integrity items that AlR had developed. 
Overall, the SMEs indicated that this competency was important for the BOO job and that it 
needed to be assessed during the hiring process. After reviewing the behavior-based items, 
though, the SMEs expressed concerns about whether job candidates would provide valid 
responses. One SME suggested that job candidates would very likely unduly modify their 
responses to achieve higher ratings. Also, one SME indicated that some job candidates may feel 
uncomfortable discussing past experiences in which they were dishonest. 

On the other hand, SMEs suggested that the situational Structured interview items may provide 
useful information. Specifically, they indicated that this format would increase the likelihood of 
eliciting an appropriate and valid response. Given their stated preference for the situational 
items, ALR asked the SMEs to describe scenarios in which a BOO's Honesty- Lntegrity was 
critical. These scenarios were used to develop the situational Honesty-Integrity items. 
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Predictor Measures Finalized for Pilot Test 
Using the information collected during each step of the development process, ALR final ized the 
predictor measures in preparation for the pilot test. This section provides a description of each of 
these measures at this stage of their development. 
Passenger Observation Assessment 

The pilot test version of Lhe Passenger Observation Assessment assessed test-takers' ability to 
observe and identify behaviors and appearance factors. This assessment consisted of an example 
item, practice item, and test items. The example item provided test-takers wi th an image that 
was similar to the type of footage included in the assessment and instructions for completing the 
response sheets. After the example item, test-takers completed a practice item. The practice 
item provided test-takers with a preview of the type of footage and additional instructions. 
Specifically, the practice item consisted of' a 1-minute video recording from a different segment 
of footage than the actual test. During the 1-minute video recording, test-takers observed two 
passengers. After the video recording, the Admi nistrator reviewed the correct responses with 
test-takers and provided specific instructions. For example, test-takers were informed that they 
should not infer that a behavior or appearance factor was displayedl. rnstead, test-takers must 
actually observe the behavior or appearance factor. During the test, test-takers watched a 
5minute video and were responsible fo r observing eight passengers and eight behaviors and 
appearance factors. 

Mental Math Assessment 

The pilot test version of the Men taD Math Assessmenl required lest-takers to complete a series of 
addition problems in their heads. This assessment consisted of one example item, four practice 
items, and 20 test items. All of the items were presented using a Microsoft PowerPoint® 
Slideshow that featured automatic timing mechanisms. For each item, test-takers were presented 
wi lh n series of values that nppeared on the screen for 1.5 seconds. After 1.5 seconds, another 
value appeared. This process continued until three to seven values had appeared. After the last 
value was on the screen for L.S seconds, a - Record Your Scord slide replaced the test item 
slide. During this time, test-takers had three seconds to record the value they had calculnted for 
the previous slide and prepare for the next item. Because the Mental Math Assessment measures 
test-takers' ability to compute calculations in their head, Lest-takers were not allowed to take 
notes or scratch marks on their papers. If they made these marks, they received a score of zero. 
Writing Knowledge Assessment 

During the pilot test version of the Writing Knowledge Assessment, test-takers were asked to 
review a brief summary of an airport scenario and identify writing errors. Test-takers first 
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completed a practice test that consisted of three sentences. There were three errors embedded in 
the sentences. After the test-takers completed the practice test, the Administrators reviewed the 
correct responses. For the actual Writing Knowledge Assessment, test-takers were given time to 
review the paragraph and identify grammatical, spelling, punctuation, and sentence structure 
errors. There were multiple errors embedded in the paragraph. 

Visual Recall Assessment 

The pilot test version of the Visual Recall Assessment required test-takers to review images of an 
aill'port selling and then answer questions about the images. Specifically, test-takers were 
presented with an image in an envelope, asked to remove Lhe image, and given time to review the 
image. Afrer their review, test-takers returned the image to the envelope and answered a series of 
multiple-choice questions about the content of the image. The process was then repeated with a 
second image. 

Structured Interview 

The revised Structured Interview consisted of seven behavioral-based interview items. For these 
items, test-takers were asked to think of a past experience that pertained Loa specific 
competency. Por example, test-takers were asked to descri be an experience that demonstrated 
Teamwork. ln addition to these behavioral-based items, the revised Structured Interview also 
included a situational interview item that assessed a test-takers' Honesty-Integrity. For this item, 
test-takers were presented with a hypothetical situation and asked how they would respond. 
Final ly, test-takers were evaluated on their Oral Communication abilities based on their 
performance on both types of items. 

Role-Play Exercise 

The pilot test version of the Role-Play Exercise required test-takers to engage a fictitious 
passenger to elicit three pieces of information in a non-threatening manner. They were fi rst 
provided wi th a description of the context of the Role-Play Exercisd (b)(3):49 u.s.c. § 114(r) 

l<b)(3):49 I Next, test-takers were told the information that they needed to elicit from the 
passenger. Before beginning their conversation, test-takers had one minute to plan their 
approach. They then had two minutes to engage the passenger and elicit the three pieces of 
infom1ation. At the conclusion of the conversation, test-rakers were asked to remain standing 
and state the three pieces of information that they had gathered. Test-takers were evaluated 
using two ratings that assessed their abili ty to maintain a goal-orienred conversation (i.e., 
El icitation oflnformation) and maintain a friendly, non-threatening demeanor (i.e., Active 

Scn'!itivc Securuy m.·.,. .• :n .. rSSl ) 
47 

l'lf,Rf"l!iG: TI-llS RECORD CONTAINS SENSmVE SECURITY INFORMATION TIIAT IS CONTROU.ED UNDER 49 C FR. " " ~ · 
1<?0 NO 

rARTOPTIII~ R.l CORD M1\Y Ill' DISCI.OSH>TO PERSONS WlliiOlJ'I 11-NWI) I 0 KNOW,! AS DI I'INH) IN•19C.F R riiR rS IS liND 1520. 

EXCFPT 
Wrl II 1 llll WRI'ri'L.N l'hRMISSION 0~111£ 1\I)~IINI STRArOR OI· TIIll.IKIINSI'ORTATION SllCURI I'Y IIDMINIS1 RI\110N OK rllllSeCRJ.!TIIKY 0 1· 

TRANS I'ORT1\TION UNAlJTHORIZFD RFI.EI\SI! M11Y RI'.SIII.T IN CIVIl PENi\ l: llES OR OTIIFR 1\C'nON. POR U.S. OOVERNMI!NT 1\GF.NCII!S. 
PUB I IC I) ISCLOSURii GOVERNl!D IIY S U.S C SS2 AND 49 C F.R. I'IIRTS IS ANI> I ~2(). 

-



TSA 15-00014 - 005538

Listening). Also, the accuracy of the test-takers' responses to the questions was evaluated. 
Specifically, test-takers received credit for each question that they correctly answered at the 
conclusion of the Role-Play Exercise. 

Feedback Questionnaire 
Job candidate's reactions to selection measures can inHuence whether they view the selection 
process as fair and transparent (Gill iland, 1993). Furthermore, these perceptions can influence 
their decision to complete the selection process, accept job offers, and refer other job candidates 
to the organization (Hausknecht, Day & Thomas, 2004; Macan, Avedon, Paese, & Smith, 1994). 
The SPOT program currently identifies potential BDOs using an internal job candidate pool (i.e., 
TSOs). Job candidates who are rejected during the selection process are likely to remain with 
the organization. Given the impact of a job candidate's reactions, it was critical to evaluate 
BOOs' perceptions of the selection system in order to ensure that the newly developed measures 
will be well received by future job candidates. 

Feedback from job candidates would be difficult, if not impossible, to gather by just using test 
scores. Thus, AIR developed a feedback questionnaire for the pi lot test and validation study. 
Similar to the predictor measures, AIR reviewed relevant literature on organizational justice and 
job candidate reactions to inform the development process (e.g., Gill iland, 1993; Truxillo, 
Steiner, & Gi ll iland, 2004). Basedl on this review, AIR identified three measures that were most 
relevant to the current study. First, Bauer et al. 's (200 I) Selection Procedural Justice Scale was 
included because it is a widely-used measure of job candidate reactions. This measure consists 
of two higher-order factors. Each :factor is comprised of separate subscales. The fi rst factor, 
Structure, consists of items that assess specific reactions to the selection process (e.g., 
jobrelatedness of the measure, opportunity to perform). The second factor, Social, consists of 
items that assess the communication with and treatment of job candidates. 

Second, Arvey, Strickland, Drauden, and Mart in's (1990) perceived difficulty measure was 
included as part of the questionnaire in order to determine test-takers' perspectives on the 
difficulty of the selection measures. During the internal pilot test, AIR observed that participants 
stated that some measures were especiall y challenging (e.g., Visual Recall). As part of the 
development process, AIR wanted to ensure that job candidates did not perceive the measures as 
overly difficult or unfair. Thus, this scale allowed AIR to analyze these perceptions across the 
pilot test and validation study samples. 
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Third, AJR included a measure of performance beliefs as part of the feedback questionnaire 
(Schmitt, Oswald, Kim, Gillespie, & Ramsay, 2004). Performance belief refers to how well a 
job candidate thought he or she performed on a selection measure. This infom1ation, like the 
difficulty subscale, was helpful in determining whether job candidates perceived the selection 
measures to be overly difficult or unfair. 

AIR adapted items from each measure so that they pertained to the current study. For example, 
AIR reduced the number of items for some measures and modified the wording on some items so 
that these pertained to the BOO job. These revised items were then reviewed by the research 
team to ensure that they were clear and assessed their intended construct. Table 6 lists the 
subscales within the feedback questionnaire. This table also provides a brief definition of each 
subscale and an example item for each. 

Table 6. Feedback Questionnaire Subscales and Example Items 
Subscale 

Content Job-Aelatedness1& 

Predictive Job-Aelatedness27 

Opportunity to Perform27 

Two-Way Communication27 

Propriety of Questions27 

Perceived Olfflculty17 

11• Adapted from Bauer et al. (200 I). 
17 Adapted from Arvcy ct al. ( 1990). 

Definition 

Tile extent to which a test appears to 
measure content relevant to the job 
situation. 

The extent to which a test appears to 
be valid. 

Having adequate opportunity to 
demonstrate one's knowledge, skills, 
and abilities within the testing 
situation. 
Tile opportunity for job candidates to 
offer input or to have their views 
considered during the test. 
The extent to which questions avoid 
personal bias, invasion of privacy, 
and illegality. 
The extent to which a test was 
difficult or challenging. 

--- Sensitive Security Information (SSI) 

Example Item 

The content of this component 
was clearly related to the BOO 
job. 
A person who scored well on 
this component wil l be a good 
BOO. 

I could really show my skills 
and abilities through this 
component. 

There was enough 
communication during the 
testing process. 

This component did not seem 
too personal or private. 

This component was too easy 
forme. 
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Absolute Performance Beliefs 18 
The extent to which examinees I am confident that I performed 
believed they did well on a test. well on this component. 
The extent to which examinees I am confident that I will be 

Relative Performance Beliefs29 believed they performed better than evaluated more highly than 
others on a test. others on this component. 

In addition to these items, AIR included a comment box at the end of the questionnaire. This 
open-response item allowed BDO participants to provide additiomtl feedback concerning the 
difficulty of the measures, the clarity of the instmctions, and the relevance to the job. BOOs 
were also encouraged to use this space to provide specific recommendations for improving the 
selection measures. The feedback questionnaire used during the pi lot test is included in 
Appendix G. 

Criterion Measures 
Essential to any validation study are well conceptualized, job relevant criteria. Criteria, broadly 
defined, are standards or evaluations by which employees' success or fai lure can be measured 
(Buss & Barrell, 1981; Guion, 1965; Landy, 1989). Regardless of how criteria are specified, the 
selection of valid und reliable criteria is essential. The validity of the criterion is important as it 
will affect the degree to which the inferences drawn about the effectiveness of the selection 
measures are accurate (PJoybart, Schnieder, & Schmill, 2006). Further, the reliability of a 
criterion measure is important as il establishes the upper bound for validity and therefore has 
important implications for evaluating the selection battery (Nunnally & Bernstein, 1994). As 
par1 of the validation study, Affi. collected job performance data using multiple criteri011 
measures. This section begins with a brief overview of the alternative approaches for collecting 
criterion measures that AIR considered. Next, the existing performance data that AIR received 
from TSA is described. Finally, the development process of a criterion measure that was 
designed specifically for this study is described. 

Examined Different Alternatives 
This section reviews the two general types of criteria that AIR considered including for bolh 
the pi lot test and validation study: objective and subjecti ve criteria. Each type of criteria 
provides different types of information about employee performance and as such are often only 
weakl y correlated and should not be used interchangeably (Bommer, Johnson, Rich, Podsakoff, 

1g Adapted from Schmirt et nl. (2004). 
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& MacKenzie, 1995). These broad classes of criteria are described below, followed by the 
advantages and disadvantages associated with each. 

Objective Criteria 

Objective criteria are measures of j ob performance that focus on countable behaviors or 
outcomes. Examples of objective criteria include the production of output (quantity), quality of 
output, avoidable absenteeism, lateness, rumover, promotion rate, salary increase rate, safety 
rates, accident rates, and error rates (Ploy hart, Schneider, & Schmitt, 2006). In the context of the 
BOO job, objective criteria may include the number of referrals, the number of arrests made 
from referrals, or the number of prohibi ted items seized. Below the advantages and 
disadvantages of using these types of criteria are discussed. 

AdvanhtACS of Objective Criteria 

Among the several types of objective criteria, there are various advantages. First, objective 
criteria often represent important outcomes for organizations (e.g., quantity of output, frequency 
of absenteeism, error rates). In turn, these types of criteria are often tracked for administrative 
purposes and are thus readily available for use. Second, these criteria typically represent data 
that directly resu lts from (e.g., production quanti ty) or is reflective of (e.g., number of days 
absent) job performance. That is, these data represent objecti ves of the work performed by an 
individual. Finally, these measures are often accepted by employees. because obj ective data are 
thought to be unchallengeable (Gatewood & Fei ld, 200 I). For example, the number of arrests 
resulting from an individual BOO is likely to be a data point that is free from interpretation or 
question by an employee. Similarly. these measures do not introduce the rater errors or biases 
that must be considered when using subjecti ve measures. 

Disadvantages of Objective Criteria 

Although potential objective criteria for BOOs arc identifiable and avai lable (e.g., refen-als, 
arrest rate, the number of prohibited items seized), objective criteria can be problematic. First, 
obj ective criteria often reflect the measurement of outcomes of job performance rather than the 
measurement of j ob performance itself. For example, using the number of referrals made by a 
BOO as a cri terion is not the same as measuring the behaviors that are required to perform the 
tasks involved in conducting a referral. Second, objective criteria are often deficient in that they 
may not measure all of the components that comprise organizationally relevant behavior or 
interest (Borman, et al., 20 I 0). That is, because performance is a complex, multidimensional 
construct, measuring a single variable, such as absenteeism, is likely to provide incomplete or 
misleading information about the nature of employee performance. Third, objective measures do 
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not account for situational factors that are beyond the employee's control (Pioyhart et at., 2006). 
For example, if arrest rates were used as a criterion for measuring BOO job performance, an 
employee's performance ratings would be (a) based on a task (e.g., arresting a passenger) that 
may happen infrequently, and (b) affected by the behavior and characteristics of the passengers 
at a given time. Also, the final decision to arrest a passenger ultimately lies with the attending 
law enforcement officer. Therefore, objective criteria, if not carefully selected, may afford 
BOOs little control over their performance scores. 

Subjective Criteria 

Subjective criteria involve the appraisal of employee performance by in formed raters (e.g., 
immediate supervisors). Performance ratings can be collected using a variety of methods as well 
as information from a variety of sources (Cardy & Dobbins, I 994; Dipboye, Smith, & Howell, 
1994). Similar to objective measures, there arc specific advantages and disadvantages associated 
with each type of format and each rating source used. For example, different rating methods will 
vary in the amount of Lime and effort it takes to create the rating tools used to appraise 
performance. Conversely, different rating sources wi ll vary in the degree to which they are able 
to observe various aspects of an employee's pcrfonnru1cc. Both rating methods and rating 
sources vary in the degree to which they are susceptible to a number of rater errors or biases. 

Advantnges of Subjective Criteria 

Unlike objecti ve criteria, subjective criteria (i.e., performance ratings) focus on the process (i.e., 
behavior) that leads to an outcome, and can account for the fu ll scope of an employee's job 
performance behaviors. Performance ratings can be completed using a number of methods (e.g., 
Behavioral Anchored Rating Scales, Behavioral Observation Scales, Behavioral Checklists), 19 

which allows organizations to choose the most appropriate approach for their system (Guion, 
1998). Evaluations of job performance can be obtained from a variety of rater types that may be 
supervisory or non-supervisory in nature. Supervisor rati ngs arc most frequently used, as 
supervisors often have familiarity with the employee being rated and knowledge about what is 
required to perform the job. Lmmediate supervisors typicaUy are most familiar with an 
individual's performance and have bad the broadest opportunity to observe the individual 
(Bernardin & Beatty, 1984). In fact, research has shown that supervisory feedback is more 
highly related to job performance than feedback from any other source (Becker & Klimonski, 
1989). Some performance dimens:ions, however, may lend themselves to ratings by peers or 

1'1 Each type of rating scale is described in more detull in I be -Developed Perfonuancc Measure II section in Cbapler 
Ill. 
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subordinates, who have more frequent interaction or opportunity to observe the employee. Last, 
self ratings arc often useful for identifying training and development needs (Guion, 1998). 
Disad vantages of Subjective Criteria 

One of the biggest disadvantages of subjecti ve criteria is their susceptibility to rater errors. 
Examples of commonly occurring rarer errors include leniency bias (i.e., providing high ratings 
regardless of whether these reflect the actual performance observed}, central tendency bias (i.e., 
assigning ratings that are predominately neutral, or in the middle of the scale), and halo bias (i.e., 
providing consistently high or low ratings based on one's general impression of an individual, 
ralher than his or her performance along speci fie job performance dimensions). These rater 
errors can have deleterious effects on the psychometric characterist ics of a criterion measure 
(Pulakos, 1984). Research, however, has shown that the quality of ratings can be improved by 
providing rater Lrajning. Training on rater error provides a description and examples of errors 
such as halo, leniency, severity, and similar-to-me effects, as well as guidance for avoiding these 
errors (Borman et al., 20 I 0). Frame-of-reference Lraining is util ized to improve the accuracy of 
ratings. This type of training involves providing information and behavioral examples for each 
performance dimension, and to lhe exterll possible, practice and feedback on mabng ratings 
(Borman et al.. 20 I 0; Cascio. 1998). 

Obtained Existing Performance Data 
TSA currently uses a variety of objective and subjective measures to assess BDO job 
performance. The section below provides a description of each of these existing measures and 
their utility for the BDO validation sllldy. 

PASS 

TSA recently implemented their PASS, a pay-for-performance employee apprrusal system (TSA, 
20 I 0), which focuses on: tcchnica l proficiency, BDO competencies, and other job-relevant 
criteria (i.e., Training and Development Evaluation, and Readiness for Duty Evaluation). 
Specific measures for each component are described in Table 7 below. 

Table 7. Description of PASS Measures 
PASS Measure Description 

On-line job knowledge test that features both true-false and 
Job Knowledge Test multiple-choice Items that assess a BOO's knowledge of SPOT 

protocols and other screening techniques. 
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->-
Ill (,) BOO SPOT Proficiency Evaluations 

Bi-annual observation of a BOO while he or she performs 22 
(.) c: SPOT-related behaviors In a live environment. 
·- <II C:·-

Annual on-the-job assessment of a BOO's ability to conduct .c: ~ 
:rl 0 Practical Skills Evaluation physical bag searches and checkpoint/explosive trace detection ~ ... 

Q. tasks. 
Attention to Detail 

Bi-annual evaluation of BOOs using three-point rating scale (i.e., 
Decisiveness Group 1- Group Ill). BOOs are assigned a particu lar rating If 

Interpersonal Skills 
they demonstrate most but not all of the behaviors associated 
with that rating 

Cll Oral Communication <II ·u 
c: Teamwork 
<II .. 
<II 
0.. 
E 
0 
u 
... Evaluation of the number of training courses a BDO completed <II Training and Development Evaluation .c within his or her annual development plan. •0 

Evaluation of the number of leave requests that were submitted 
Readiness for Duty Evaluation using the proper protocol and number of dress code violations 

during the performance period. 

In addition to the separate measures within PASS, each BOO receives a total score. This total 
score is based on a wei~ system in which the technical profici·ency and competency 
evaluations account fot~of the !ina! rating. 

PASS, being a multi-component evaluation system. allowed AIR to consider di fferent existing 
performance measures for use in the validation study. Although each measure provides unique 
information, many of the measures reviewed above, while useful for the purposes of 
performance evaluation, were not appropriate for the validation of the selection battery. 20 The 
usefulness of these measures was l imited due to statistical considerations. Specifically, many 
of the subcomponents wilhin the PASS scores showed resu·icted ranges and low levels of 
variability. In some instances, range resu·iction was observed because scoring below a certain 
threshold on speci fic components o f PASS (e.g., Job Knowledge Test, Practical Skills 
Evaluations) qualifies one for removal from the SPOT program. Thus, many job incumbents, 

211 It is imponantto emphasize that measure~ which arc used for performance evaluation in practice rnay not be 
uppropriate for validation ~Judy rc~carch. Thus, the limilations of mcu~ures from PASS described herein ~hould he 
imerpreted using this context; they should not be interpreted as limitations or criticisms of their use in practice. 
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and participants in the current validation study, were unlikely to score low on these measures. 
Ofher measures demonstrated low levels of variability because of dichotomous scoring systems 
(i.e., the Readiness for Duty and Training and Development Evaluation). 

Because these components of PASS limit the total variance of BOOs' scores which is likely (or 
possible) to be observed, this limited variance would artificially attenuate validity coefficients. 
In other words, because of a limited range of possible scores these measures may show an 
artificiall y weak relationship with the predictor measures (Nunnall y & Bernstein, 1994). 
Therefore, these component measures were not included as criteria in the concurrent validation 
study. 

It is important to note that although the subcomponents of PASS demonstrated range restriction 
and limited variability, this was not the case for the overall composite or total score. The total 
score demonstrated adequate levels of variabi lity and was a useful measure for criterion-related 
validity analyses. This increased variabi lity with the composite may be attributed to TSA 's 
prescribed weighting scheme and scoring system (TSA, 20 I 0). 

Tr·aining Evaluations 

ln addition to evaluating job performance, it is often use(u l to collect ratiJ1gs of training 
performance. These two criteria, although related, often show di fferent relationships with 
selection measures (e.g. , McDaniel, Whetzel, Schmidt, & Maurer, 1994; Schmidt & Hunter, 
1998). In addition to providing a unique measure of performance, BOO training evaluation 
ratings would have been useful because these ratings are used to remove low performing job 
candidates during the hiring process. Specificall y, job candidates who arc unable to pass the 
initial SPOT training course are den ied entry into the program and typically return to their 
position as a TSO. However. despite the potential benefits of these scores, these criterion data 
were not avai lable for the current study. 

Developed Performance Measure 
AIR developed a new criterion measure (job performance) for several reasons. First, existing 
performance measures (i.e., PASS) were used for administrative decisions (e.g. , determining 
pay, promotions) and, like other operational measures, are likely to show Umited variability 
(Landy & Farr, 1980). Second, because PASS was created for the purpose of performance 
appraisal, it may not fu lly capture the job performance information needed to provide validi ty 
evidence for a selection system. Third, alternate measures of job performance (e.g., training 
evaluations) were not available for use in this study. 

- Scn'!itivc Security lnfommlion (SSJ) 
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Because of these limitations, AIR undertook a criterion development process. This process 
was based on a comprehensive job analysis of the BDO job (AIR, 20 I Oa) and a review of the 
research literature. The process was designed specificall y to capture the information needed to 
collect validity evidence for the current study. 

The following sections describe the criterion development process. First, this section describes 
the results of a literature review that was conducted to determine the optimal type of 
performance measure that should be created. Second, this secti on provides a description of the 
process that was used to create performance dimensions for the BDO job. Third, the 
procedures that were used to create behavioral anchors for the BOO JPM are described. The 
section concludes with a description of how these changes were finalized and made into a final 
product for distribution to users. 

Literature Hevicw 

A review of the job performance li terature was first undertaken to identify the most appropriate 
wuy to concepLUalizc job pe1'formance. Current conceptualizatjons of job performance 
emphasize that performance is a multidimensional construct (e.g., Borman & MorowidJo, 1997). 
An implication of this conceptualization is that there are multiple dimensions of job performance 
wlnich must be measured in order to accurately reflect performance - single, holistic ratings do 
not capture the ful l and complete nature of pe1fonnance. As a result, any measure of job 
performance must be multidimensional to best reflect the true nature of performance. 

Second, AIR undenook a review of the job performance measures literature to identify the 
most appropriate way to measure job performance. Based on this literature review, as well as 
the literature review described above, AlR identified three measures of job performance that 
were considered for this study - Graphic Rating Scales (GRS). Behaviorally Anchored Rating 
Scales (BARS), and Behavioral Summary Scales (BSS). 

Graphic rating scales are the most commonly used type of subjeclive rating scales. A primary 
benefit of these scales is that they are easy to use and familiar to raters. but are also prone to rater 
errors due the ambiguity of their scale anchors (Gatewood, Feild, & Banick, 2008). This 
limitation is addressed by BARS because these scale anchors describe actual job behavior and, 
thus, are less ambiguous (Gatewood et at. , 2008). Additional ly, BARS are usually based on 
actual instances of behav ior (often collected through the critical inc idents technique) and are 
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developed with significant input and contributions from SMEs (Schwab, Heneman, & DeCotiis, 
1975). However, BARS describe only specific behaviors (Schwab et al., 1975) and require an 
ex tensive retranslation process (Smith & Kendall, 1963).2 1 According to (Guion, 1997), BSS 
have several advantages over both graph ic rating scales and BARS. First, they reduce errors 
because scale points and anchors are more clearly defined than with other measures such as 
BARS. Second, they provide summaries of behavior rather than specific examples of behavior 
like a BARS. And last, because there is not a need for a retranslation of scale anchors, the 
development process for BSS is more feasible. 

AIR ultimately decided to utilize a BSS for this study. This decision was based on the 
advantages and disadvantages of each scale, the nature of the BDO job, and avai lable 
resources. The sections that follow describe the scale development process. 

Development of Performance Dimensions 

An iterative process was taken to develop the performance dimensions which comprise the BDO 
JPM. First, AIR analysts independently created an init ial set of performance dimensions. 
Second, these performance dimensions were revised through consensus building meetings 
among research team members. Third, the performance dimensions were reviewed and edited by 
a panel of BDOs. The following sections describe thjs process. 

Initial development of the performance translations was undertaken using a procedure that has 
elements in common with retranslation procedures (e.g., Schwab, Heneman, & DeCotiis, 1975; 
Smith & Kendall, 1963) and Q-sort methodology. This procedure involved having research 
team members sort task statements into higher order groups based on the underlying behavior 
needed to complete each task. Tas.k statements were used because they refer to specific 
instances of behavior (e.g., Review an individual's LD, travel documents, and other paperwork, 
as needed, to check for fraudulent documents). For this procedure, all II 0 task statements and 
9 skills from the BDO job analysis were used. Because this task was based on information 
from the job analysis, it is reflective of a systematic data collection that was undertaken to 
identify all of the relevant tasks and KSAOs for the BDO job. 

21 During I he rctrnnsl:llion process. SMEs. 1ypicnlly gcnemte examples of job behaviors nnd assign these examples io 

categories of job perfom1ance. Examples of behaviors that are not consistently a~signed 10 the s:1me categories by 
separate SMEs are discarded. 
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A total of seven AJR experts participated in this task. Each of these experts had extensive 
knowledge about the BOO job, knowledge and expertise in the field of industrial and 
organizational psychology, and most of these cxpe11S had knowledge about the BOO job through 
experience conducting a job analysis of the BOO position. To complete this task, each expert 
was given a standm·dized set of instructions and asked to independently so11 the I I 0 tasks and 9 
skills into groups based on the underlying behavior reflected by each task statement or skjll. In 
other words, the job analysts created groups based on a consideration of the set of behaviors 
necessary for completing each task statement or uti lizing each skil l. Behavior was used as the 
basis for this sorting task because job performance reflects job relevant behavior rather than the 
outcomes of behavior (e.g., the completion of a task). 

Participants in this procedure were not given a set number of groups to sorts their tasks into, and 
were asked to revise thei r groupings unti l they thought that the same (or very simi lar) behavior 
was represented in each group. The groupings that were created by each job analyst was 
recorded and compi led into a singJ,e document. At thi s stage, some task statements or skills were 
immediately removed from further consideration because they renected primarily supervisory 
tasks, were not specific, or were multifaceted. Additionally, all ski lls were removed from further 
consideration because: ( I) SMEs were unsure how to group them, (2) there was a lack of 
agreement regarding how they should be categorized, (3) they did not fit well with the groupings 
that were made (and which consisted primari ly of task statements), and (4) it was determined that 
they did not reflect important components of the job beyond the tasks statements and, therefore, 
their removal would not result in a loss of important information. 

To further refine the performance dimensions, consensus building groups comprised of AfR job 
analysts were convened. During these meetings the job analysts met to review each performance 
dimension, and specifically to review the tasks and associated behaviors that were sorted into 
each performance dimension. An iterative process was used for these revisions, and 
pcrformance dimensions were refined based on discussion and consensus about each change. 

Once the performance dimensions of the BDO JPM had been finalized through consensus 
building meetings, definit ions of each performance dimension were drafted. These definitions 
were based only on the task statements that were sorted into each performance dimension. More 
specifically, the dimension definitions reflect a summary of the behaviors needed to complete the 
group of task statements which comprise each performance dimension. 
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To finalize the performance dimensi.ons and their associated definition, a group of nine BOOs 
served as SMEs in a workshop that was held on December I, 20 I 0. This group of BOOs 
reviewed the performance dimensions and their associated defini tions. This review was 
conducted remotely, using telephone and Microsoft Live® web conferencing software, with 
BOOs from multiple airpot1s around the nation. All participants were STSMs (11 = 8) and had 
worked for TSA for an average of 7.7 years (SD = .71 years). Six of the nine SMEs had received 
additional training in behavioral indicators of deception, and seven of the nine SMEs were male. 
About half of the SMEs identified themselves as White. 

Thle BOOs who participated in this workshop were first familiarized wi th the overall research 
effort , the performance scale, its intended use, the process that was undertaken to develop the 
measure, and their role in the development process (i.e., to review the dimensions to ensure these 
categories adequately represented the BOO job). SMEs were then presented with the 
performance dimensions and their associated defin itions, as well as a list of the task statements 
that were retlected by each performance dimension. Although a list of task statements was 
presented to SMBs during this meeting, it was emphasized that the performance dimensions and 
their associated definitions were intended to represent behavior. Changes to the scale were made 
during the workshop - in real time - so that SMEs could immediately review each change and 
uggest additional changes if needed. 

This workshop had two major outcomes. First, SMEs provided suggestions for better aligning 
the BOO performance dimensions and their associated definitions with current BOO phrases and 
termiJ10logy. Second, no major ed its were necessary for either the performance dilnensions or 
their defin itions, which suggests that Lhe initial effo rts by AIR were consistent with how job 
incumbents view their work. Based on these results, ATR then began creating scale anchors, 
which is described below. 

Development of BehavioraUy Based Scale Anchors 

Behavioral anchors were then developed for the performance scale. Behavioral anchors are 
speci lic examples of behavior which rellect a particular level of job performance. Unique 
behavioral anchors were developed for each performance dimension. These behavioral 
anchors were developed ro assist raters when making performance ratings - that is, these 
behavioral anchors were intended to reduce rating errors and biases and, more generally, to 
improve the validity and rellabi_Lity of performance ratings. 
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Multiple anchors (between two and five) were written for each of the seven scale points and nine 
performance dimensions. These behavioral anchors were written based on the performance 
dimensions and their associated definitions - that is, scale anchors operationalized different 
levels of performance that were speci fic to each performance dimension. Behavioral anchors 
were also developed to maintain consistency across rows and within columns. In other words, 
multiple levels of performance for a speci fic behavior were reflected across columns, while 
multiple behaviors were renected for a specific performance level within rows. These behavioral 
anchors were reviewed extensively within AIR. 

A group of ten BOOs, serving as SM8s, reviewed these performance anchors in light of the 
performance dimensions which had previously been created and reviewed. This review was held 
on December 16, 20 I 0, and was conducted remotely using telephone and web conferencing 
software. All par1icipants were STSMs (n = I 0) and had worked for TSA for an average of 8.0 
years (SD = .67 years). Six of the ten SMEs had received additional training in behavioral 
indicators of deception, and seven of the ten SMEs were male. About half of the SMEs 
identified themselves as White. All of the BOO participating in this workshop had also 
participated in another workshop convened to work on the performance dimensions and 
definitions. Because of this prior experience, all SMEs were famil iar with the performance 
scale, its intended use, the process that was undertaken to develop to scale, and their role in the 
development process (i.e., to review scale and make suggestions to improve the accuracy and 
usabi lity of the measure). 

At the beginning of the workshop, SMEs were provided a brief explanation concerning how the 
performance anchors would be used fo r making performance ratings. SMEs were asked to offer 
suggestions on how to al ign the wording and phrasing of these performance anchors wi th current 
and correct usage of relevant BDO terminology. In addition to suggested changes to the wording 
and terminology of the anchors, the SMEs also reviewed the placement of the performance 
anchors under each rating point. That is, they reviewed the performance anchors to ensure that 
each anchor reflected the appropriate level of performance. Changes to the scale were made 
during the workshop - in real time - so that SMEs could immediately review each change and 
suggest additional changes if needed. 

During this workshop SMEs suggested several more substantive changes to the scale. Fi rst, 
SMEs suggested that the scale should be modified from a seven point scale to a five point 
scale. As a rationale for this change, SMEs noted that it was difficult to make distinctions 
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between different levels of perf01mance. For example, SMEs found it difficult to differentiate 
between performance that would be rated as a -41 on the scale and performance that wou ld be 
rated as a 
-5.1 As a result, the performance anchors were revised by removing two scale points from the 
scale to create a five point scale. 

Second, SMEs noted that the provision of behavioral anchors at every scale point could be 
overwhelming for some users and recommended that some behavioral anchors be removed. To 
avoid losing important information, AIR incorporated this feedback by combining some 
behavioral anchors rather than removing them entirely from the scale. 

Last, based on comments from SMEs and internal discussions at AIR, a not appl icable (-N/AI) 
rating option was added to the scale. This rating option was added primarily because some of the 
BOOs who would be invited to participate in the study may have been recently hired. As such, 
at the time supervisors were asked to evaluate BOO performance, some recent hires may not yet 
have had the opportunity to perform some of the behaviors reflected by the BOO J PM (e.g., 
referTal of passengers). Add ing this option was intended to prevent raters from providing 
inaccurate ratings on perfonnance dimensions for which they had insufficient or no information. 

Final BOO Job Performance Measure 

The finalized BOO JPM was reviewed in a final workshop with five BOOs who had previously 
participated in the reviews of the performance dimensions and behavioral anchors. Thjs 
workshop was also held remotely, using telephone and web confercncing software, on January 
20, 20 II . Each of the workshop participants were STSMs (11 = 5) und had worked for TSA for 
an average of 8 years (SD = .00 years). Three of the five SMEs had received additiona 1 
training in behavioral indicators of deception, and four of the fi ve SMEs were male. Almost all 
of the SMEs identified themselves as White. 

SMEs were presented with the finalized BOO JPM, and were asked to suggest any additional 
edits that should be made. As with prior workshops, changes were made to the scale in real time 
so that SMEs could immediately see and comment on the changes. The SMEs who participated 
in this review suggested only minor wording changes and were suppor1ivc of the revised scale 
format (i.e., a five point scale which utilized three sets of behavioral anchors). 
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Following the workshop, a glossary of terms was then added to the finalized measure to define 
any terms which might be unfamiliar to users. Additionally, a set of instructions was created to 
explain how to usc the BOO JPM nnd record performance ratings. These instructions 
emphasized the fact that all ratings would remain confidential, that ratings were being collected 
only for research (rather than administrative) purposes, and that raters should consider ratees' 
performance over the prior three months when making performance ratings. Additionally, raters 
were instructed to usc the - N/AI response option if they were unable to provide a rating for 
some dimensions (i.e., because of an insufficient opportunity to observe a specific aspect of 
performance). Last, a rating sheet was created in both Microsoft Word® and Excel® fmmat 
which provided a way for raters to record their performance ratings and return them directly to 
AIR. lnsn-uctions were provided - both in the scale instructions and on the rating sheet - which 
described how completed rating sheets could be returned (via email or fax). Together, these 
documents (instructions, scale, glossary, and rating sheet) formed the BOO JPM found in 
Appendix H. 

Opportunity to Observe Measure 

In addition to the perfo rmance measure, AIR developed three items to measure STSM's 
opportunity to observe each ratee perform specific duties. These duties included performing and 
conducting SPOT, writing reports, and demonstrating knowledge of the SPOT standard 
operat ing procedure. Ratings could be provided to each item using a five-point scale (I =al111ost 
never had the opportunity to observe to 5 = ve1y f requently had the opportunity to observe). 
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CHAPTER IV: PILOT TEST 
After procuring and/or developing the selection and job performance measures, the A rR pilot 
tested these instruments over the course of six weeks beginning in February 20 I 0. This chapter 
describes the purpose, participants, method, and results of the pilot test. Subsequent changes to 
the measures based on the pi lot test results are described at the end of this chapter. 

Pilot Test Purpose 
The pilot test allowed AIR to examine the proposed data collection process and the degree to 
which the measures were functioning as planned (American Educational Research Association 
[AERA], American Psychological Association, and National Council on Measurement in 
Education, 1999). For example, AIR was able to examine the efliciency of the data collection 
process, estimate the adminisu·ation times for each selection measure, and ensure the instructions 
were clear. In addition, the pilot lest provided preliminary data for examining the statistical and 
psychometric qual ity of the measures, as well as qualitative feedback on their job-relevance and 
perceived utility. These data were used to inform revisions to the measures prior to the 
validation study. 

Pilot Test Participants 
Prior to analyzing participant data, AIR removed the scores from the Structured Interview and 
Work Sample Test data for one participant because TSA representatives had been present during 
the testing sessions.33 Further data cleaning efforts included looking for individuals with 
ex treme (i.e., outlying) scores on one or more of the measures. Due to the small sample size and 
because the measures would likely be modified after the pilot test, ALR chose not to remove 
those individuals from the dataset. 

The final pilot test sample included 60 BOOs from five airports (Table 8). Participants were 
relalively experienced BOOs, with an average tenure of 2.74 years in their current position (SD::: 
0.86) and 82% of the sample representing Master BDOs (F-Band). Participants were primarily 
male (73%), non-Hispanic or Latino (85%), and White (73%). Also, participants in the pilot test 
were generally well educated, with 83% of the sample having at least some college experience. 
Finally, on average, BOOs who participated in the pilot test were 38.49 years old (SD = 10.53). 

J3 A description of the purpose and process for the TSA observation is described in the Method section below. 
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Table 8. Pilot Test Participant Characteristics 
N Percentage 

Airport Code - Location 

BWI - Baltimore, MD 9 15% 

BOS - Boston, MA 16 27% 

MCO - Orlando, FL 11 18% 

PVD - Providence, Rl 13 22% 

SLC- Salt Lake City, UT 11 18% 

Job Title 

Expert BOO 11 18% 

Master BOO 49 82% 

Gender 

Female 16 27% 

Male 44 73% 

Education Level 

High Schooi/GED 10 17% 

Some College 19 32% 

Associate's Degree 13 22% 

Bachelor's Degree 9 15% 

Master's Degree 2 3% 

Ethnicity 

Hispanic or Latino 10 10% 

Not Hispanic or Latino 51 85% 

Other 1 2% 

Sensitive Security Information (SSI) 

~:THIS RECORD CO:,rrA, •. , , URITY INFORM ATION THAT IS CONTROLLED UNDER 49 C.F.R. PARTS IS AND 1520. NO 
MRTOPTIIIS RI·C'ORD MAY nrt DISC'I.OSI D TO PERSONS I •v • '"·nl'> TO KNOW,! liS OfFINH) IN 49 (' F R PARTS 15 ANI) 1520, 

EXCEPT 
WITII TilE WRiri'EN l'bRMISSION OFTIIB 1\DMINISTRIITOR OFTIIH TRANSI'ORTIITION SECURITY IIDMINISTRIITION OR TIIH Shl""' ' 

TRANSPORTATION. UNAUTHORIZtD RELIJIISE MAY RESUI.T IN CIVIL l'hNIILTIES OR OTIIt R ACTION. FOR U.S. c;OVERNMI;NT 1\GENCIIJS, 
PUBLIC l>ISCWSURI:l GOVllRNiil) UY S U.S.C. SS2 ANIH9CJI.R. l'IIRlS IS AND 1520. 

64 

-



TSA 15-00014 - 005555

-

Sensitive Secu rity Informa t ion (SSII 

Race 

Black of African American 9 15% 

Native Hawaiian or Pacific Islander 3 5% 

Two or More Races 2 3% 

White 44 73% 

Other 2 3% 

Mean Std. Dev. 

Tenure (Years) 

In Current Position 2.74 0.86 

WithTSA 6.82 1.93 

Age 38.49 10.53 
0 0 

Note. -Othcrlmcludes partiCipants who md1cated they were Amencan/Ch1lean or Samoan. 

Pilot Test Method 
This section describes the procedures used for collecting data during the pilot test, including 
presite visit preparation, the on-site test administration process, as well as the process used to 
collect the criterion Gob performance) data. 

Pre-Site Visit Preparation 
This section desctibes the activities A IR conducted prior to each site visit. These included 
identifying pilot test sites, conducting trainings, and assigning test forms to participants. Each of 
these activities is described in more detail below. 

Site Selection Process 

AIR worked closely with TSA's Office of Security Operations (OSO) to identify and 
communicate with potential pi lot rest sites, which were selected to represent different geographic 
locations and airport sizes (i.e., medium and large airports). As a result of the coordination 
efforts between AlR, TSA's 080, and the participating airports, site visits were scheduled and 
conducted over six weeks beginning in late February and concludi ng the first week of April (sec 
Table 9). 

Table 9. Pilot Test Sites 
Airport Code - Location Airport Size Date of VIsit 

BWI - Baltimore, MD Large March 23 - 24, 201 1 
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BOS - Boston, MA Large March 29- April 1, 2011 
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MCO -Orlando, FL Large March 4 -6, 2011 
-
PVD- Providence, Rl Medium February 22- 24, 2011 

SLC - Salt Lake City, UT Large March 14 - 17,2011 

Prior to each site visit, AIR conducted teleconferences with representatives from the participating 
ait·ports using a semi-stn1ctured protocol (see Appendix 1). During the teleconferences, AJR 
provided background information about the study, described the purpose of the pilot test, 
outlined scheduling and room/equipment requirements, and provided criteria for recruiting study 
pa1ticipants. 

With respect to study participants, to ensure the quality of the data, the study required I 0-12 
BOOs per site who were wi ll ing participants. Preferably, these BOOs would have less than 6 
months of experience and represent a range of performance (i.e., both high and low performers). 
This would create a sample that most closely resembled that of the job candidate pool. In 
addition, it was important to have the participation of 2 SPOT Transportation Security Managers 
(STSMs) per site. AIR asked for STSMs who had the opportunity to observe BOOs' 
performance, could participate in a rater trai ning session on the use of the BOO Job Performance 
Measure (JPM), and could provide independent perfonmmce ratings for BOOs participating in 
the study. In addition, the airports designated points-of-contact (POCs) to lead the recruitment 
eff011 at their airports and correspond directly with AlR. 

Following the initial teleconferences, AfR provided each site with read-ahead materials for the 
POCs to disseminate 1.0 potential participanrs during the recruitment process (see Appendix J). 
These materials described the study and participants' role in the pi ~ot test. Ln turn, each airport 
provided a list of BOO volunteers and information about their work schedules. AlR used this 
information to create draft agendas ro ensure the most efficient usc of BOO and BDO manager 
time and limit disruption of security operations and the cr]ticalmission of passenger screening. 
Then, AIR and the airport POCs coordinated efforts to finalize the agendas before the data 
collection. This process resulted in two-, three-, or four-day site visits. 

Training 

Prior to lhe pilot test, AiR conducted a series of internal and external training sessions, including 
Administrator training and Resource Person training. Each is descri bed bricny below. 

l\dmi11istrator Trai11ing 

First, AfR completed internal training sessions during which Administrators practiced using the 
protocols and administration guides for each selection measure. These sessions were conducted 
to familiarize members of the research team with tbe assessment materials to ensure accurate test 
administration during the site visits. During each session, AIR rese;u·chcrs practiced 
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administering each selection measure. These practice sessions included reading each script 
aloud, distributing test materials, and operating the video-based equipment (e.g., Passenger 
Observation Assessment video recordings). 

Resource Person Training 

Second, AIR trained two members of the BOO National Deployment (NDO) Team to serve as 
the Resource Person for the Role-Play Exercise. These BDOs were chosen to serve as the 
Resource Person for two reasons. First, as members of the NDO Team, these BOOs were 
intimately fam iliar with the standard operating procedures for engaging passengers to elicit 
infonmttion. This experience wou"ld allow the trainees to better understand the Role-Play 
Exercise and the role of the Resource Person. Second, these BOOs were identified as capable of 
providing a consistent performance across administrations. 

The three-hour training session was conducted at AIR's office in Washington, DC on February 
17,2011. Two AIR research team members faci litated the training using a semi-structured 
protocol (see Appendix K). Representatives from TSA 's OSO also attended. To begin the 
session, the Resource Persons completed a background questionnaire, which provided 
information necessary to documenl the expertise of the participants. Both Resource Persons 
were experienced BOOs. On average, they had worked for TSA for 7.21 years (SD = L .47) and 
had been in their current position as a BOO for 5.04 years (SD = 2.30). 

After providing demographic information, the Resource Persons received an overview of the 
Role-Play Exercise, including its purpose and structure. Next, the instructions for the Role-Play 
Exercise were reviewed, including specific instructions about how to perform as a Resource 
Person. For example, the Resource Persons were told that they would be playing a prescribed, 
11c ti tious passenger and that, in order to standardize the administration of the assessment across 
all participants, it would be important for them to remain in character throughout each 
administration. 

OLher instructions included: 

Speak in a clear and audible manner; 

Avoid providing too much or too little information in response to a job candidate's 
question; 

Remain in character throughout the entire conversation; 

Act as natural as possible throughout this conversation (e.g., avoid being overly dramatic 
or theatrical); 
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Try to limit your talking so the participant has enough time to ask his or her questions; 
and 

Remain impartial and unbiased to all participants throughout the process. 

As discussed in Chapter m, two di fferent scripts were developed for the Role-Play Exercise. 
The Resource Persons were given background information on these characters and were asked to 
review and study it to prepare for their role as Resource Person. Nonetheless, Resource Persons 
were instructed that they did not need to commit the information to memory because they would 
receive a one-page summary of the characters' information that they could refer to duri ng the 
training and pilot test. 

The training concluded with two types of practice exercises. First, Resource Person~ reviewed 
previously recorded examples of effective and ineffec tive performance. After each video, the 
trainers highlighted key learning points (e.g. , providing appropriate amounts of information in 
response to a participant' s question). Second, trainees practiced role-plays by assuming the role 
of the Resources Person. After each practice session, they were provided feedback about their 
performance. 

Assigning Test Forms 

As mentioned in Chapter lll, AfR developed two to four separate forms for each of tbe newly 
developed selection measures. Prior to each she visit, AIR assigned each pilot test participant a 
specific form of each assessment to complete. This allowed ArR to standardize the form 
assignment process prior to each visit and to obtain similar sample sizes for each form of each 
assessment, as shown in Table I 0. 

Table 10. Pilot Test Participant Form Assignment 

Selection Measure Fonn (Version) Number of BOOs Who 
Completed Each Form 

A (1) 13 
A(2) 14 

Passenger Observation - 8 (1) - 16 
-- --

8 (2) 15 
A 30 

Mental Math 
8 28 
A 30 

Writing Knowledge 
8 28 
A 20 

Visual Recall 8 20 
c 18 
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A 15 

8 12 
Structured Interview c 14 

D 14 

A 30 
Role-Play Exercise 

8 25 

When assigning fonns. AIR worked to counterbalance the combination of forms. That is, 
although the assessments were always completed in the same order, various combinations of 
forms were implemented. For example, some BDOs completed t11e same form across Lhe 
selection measures (e.g., all Form As), but most completed different forms for each measure 
(e.g., Form A - Version I for the Passenger Observation Assessment, Form B for the Mental 
Math Assessment, Form A Writing Knowledge Assessment, Form B Visual Recall). By varying 
the presentation of the combjnations of forms, AIR ensured that the forms were distributed 
across airports and shifts. This limited the effects of a location bias, which could influence the 
results of the pilot test. 

On-Site Administration 
Best practices for test administration dictate the use of st:mdardized communications (e.g., 
instructions) between Administrators and job candidates (AERA, 1999). A set of standardized 
instructions helps ensure the accuracy of each administration, the consistency across participants 
and sites, and the comparability of test scores across pat1icipants. As a result, AIR standardized 
the test administration processes at each site visit by using administration guides for each 
assessment and by fo llowing a semi-structured pilot test protocol. Below, these materials are 
briefly discussed followed by a description of the administration process. 

Pilot Test ProtO{'OI 

The Pilot Test Protocol (see Appendix L) contained infonnation on how to prepare for and 
administer each phase of the pilot test. This document described the equipment, assessment 
materials (e.g., user's manuals, response booklets, media files), and other materials (e.g., on-site 
agenda) needed to conduct the pilot test. It also included scripts for conducting the group 
introduction session, administering the background questionnaires, proctoring the Problem 
Solving measures, and facilitating the group feedback sessions. Finall y, it included a li st of 
frequen tly asked questions (FAQs) (e.g., purpose of the pilot test, intended use of the test scores). 

Assessment Administration Guides 

An administration guide was developed for each selection measure. Each guide is described 
below. 

Work Sample Test 
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The Work Sample Test Administration Guide contained specific in formation required for 
administering the Passenger Observation, Mental Math, Writing Knowledge, and Visual Recall 
Assessments. The guide began by describing general instructions for proctoring the Work 
Sample Test, such as a list of necessary materials, the role of the Administrator, test security 
infonnation, how to handle cheating or dishonest behavior, and establishing a proper testing 
environment. Similar to the Pilot Test Protocol, the Work Sample Test Admjnistration Guide 
provided the Administrators with a standardized script to fo llow while administering these four 
assessments. The scripts were provided to enhance the consistency of each testing session. The 
guide also included a list of FAQs that participants may ask. For example, some of these 
questions addressed how BDOs should properly change responses to items to receive cred it (e.g., 
striking out the original answer with an -XI) and how test administrations would protect 
confidential information (e.g., name, airport location). 

Structured Interview and Role-Play .Exercise 

The Structured Interview and the Role-Play Exercise were also administered using a standardized 
administration guide, which provided Administrators with information on how to prepare for and 
administer these assessments. The guide listed each of the materials required and provided 
instructions for preparing a proper testing environment. ll also included instructions for 
preparing add itional personnel (i.e. , Assessors and Resource Persons). These particular 
instructions were important because these assessments require, at a minimum, two Assessors and 
a trained Resource Person. 

The guide also included standardized scripts for administering both assessments, the Structured 
Interview items, the Role-Play Exercise questions, notes pages, rating scales, and instructions for 
how to evaluate participants' performance. Information provided to each test-taker at the 
beginning of the session (labeled as the Candidate Packet) is provided at the end of the guide. 
This packet allowed participants to follow along by reading the instructions while the 
Administrator read them aloud. To ensure test security, candidate packets were collected 
immediately after the session had concluded. 

Modifications to Administration Guides 

During the first two site visits, AIR made minor adjustments to the scripts in the Pilot Test 
Protocol, the Work Sample Test Administration Guide, and the Structured Interview and 
RolePlay Administration Guide. These changes primarily consisted of minor modifications to 
the script to improve the dialogue between the Administrators and participants. In addition, the 
instructions for the Role-Play Exercise were signi ficantly modified after the tirst site visit. The 
instructions for this exercise originally informed test-takers that they should not ask the assigned 
questions directly. This proved to be too difficult for many participants because they were then 
unduly preoccupied with identifying alternative ways to phrase the questions. Furthermore, this 
instruction appeared to inhibit the natural f'low of the conversation during the Ro.le-Piay 70 
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Exercise. AlR removed this language and instructed participants to naturally embed the 
questions within the conversation. 

On-Site Administration Process 

One day prior to data collection , AIR met with the site POC to become fami liar with the 
faci lities, set up the testing equipment, and review the agenda. Then, the data collection occurred 
over two to four days depending on the number of BOOs, the sta11 and end times for each day, 
and other important considerations .. Figure 4 shows the order in which data collection acti vities 
were conducted at each ite and the amount of time typically required fo r each activity. 
Following the exhibit, these activities are briefl y described. 

Figure 4. On-site Administration Process 
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I. Introduction Session 

(30 :\I inutes) -2. Problem Solving \-ll'asures 

Wonderlic Pt•rsonnel Test. 

Watson-Glasrr 

(90 :\linutes) -3. Worl\ Sample Test 

Passenger Obsen·ation. \ "I ental Vlath. 

Written Summary. and Visual Hecall 

(9!1 :\1 inutes) 

lntrodttclion Session 

4. Structured hllen·ien 

(45-60 \linutrs) -
5. Role-Pia~ Exercise 

( 15-25 :\1inutrs) 

-
6. Group Ferdbacl< Session 

(60 minutes) 

Each site visit began with an introduction session with large groups of BOOs (e.g., 7-10) and 
STSMs. Separate inLroduction sessions were typically conducted for each shift (i.e., AM and 
PM shifts). During this session, AIR informed BDOs about the pul'pose of the study, their role 
in the study, and the agenda for the site visit. AlR also reviewed tbe processes for ensuring the 
confidentiality of participants' responses and the importance of m<dnta.i ning the security of the 
test materials. Before concluding, AIR reminded the participants about the voluntary nature of 
the study, provided an opport unity to withdraw from the pilot test, and answered questions. 
Problem Solving Measures 

Administration of the Problem Solving measures was completed by one AlR Administrator. 
STSMs, other TSA representati ves, and other AIR personnel were dismissed from the room.25 

First, BOOs completed the Wonderlic Personnel Test. Following the test publisher's 
administration procedure, BDOs were given 12 minutes to complete 50 items. Next, participants 
were asked to complete the Watson-Giaser Critical Thinking Appraisal. For this measure, BDOs 
were given 30 minutes to answer 40 items. At the conclusion of the session, AlR reviewed the 
agenda and reminded participants of thei r next scheduled sess ions. 

Work Sample Tes1 

The Work Sample Test was administered by one AlR researcher. Each of the four assessments 
in the Work Sample Test was administered in the following order: the Passenger Observation 
Assessment, the Mental Math Assessment, the Writing Knowledge Assessment, and the Visual 
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2~ At this ti me. AIR conducted a demonstration or the Work Sumplc Test (lnd Role-Play Exercise for STSMs and 
other TSA representati ves. During these demonslrarions. STSMs and TSA representatives provided general 
reactions about the clari ty and job-relevance of the assessments. 

SeA~iti"e s~lfillrity IRt:eFRUtliaR (SSI) 
Recall Assessment. For the fi rst three site visits, the Work Sample Test was administered to 
participants individually. For the last two sites, however, AIR pilot tested administering the 
Work Sample Tests to groups of three to four BOOs. Because this was the proposed method 
of administration for these assessments, it was important to determine if this would be an 
effective approach. This process proved to be much more efficient and significantly reduced 
the amount of administration time required for each site visit. Furthermore, BOOs commented 
that the group administration did not have any detrimental effect on their performance. 

Structured Interview and Role-Play Exercise 

The Structured Interview and Role-Play Exercise were administered to BOOs individually. Prior 
to beginning this assessment, AIR requested permission to record the session. The aud io 
recordings were collected to inform subsequent changes and revisions to these assessments. For 
example, AIR reviewed the Role-Play Exercise petformances to determine if the content of the 
Resource Person's script needed to be modified. All efforts were made to ensure confidentiality 
during the session (e.g., by not referring to the BOO by name). 

The Structured Interview and Role-Play Exercise required two to three Assessors. During the 
first four site vi sits, TSA personnel (i.e. , STSMs [n =51 and/or human resource (HR) 
representatives [n = 2J) served as Assessors for these sessions. Because government personnel 
would be administering the operational versions of these assessments, this approach increased 
the realism of the administration process. During subsequent site visils, BOOs were given the 
option to have AIR serve as Assessors. This option was provided for two reasons. First, STSMs 
were not always available to serve as Assessors during each site visit. Second, some BOOs 
indicated that the presence of their STSMs led to heightened test anxiety. Thus, AIR sought to 
reduce these adverse reactions and , consequently, ensure the quality of the data. 
Participant Feedback 

Following each assessment, BOOs completed the feedback questionnaire described in Chapter 
li t Questionnaires typically took 5-10 minutes to complete. In addition, AIR invited BOOs to 
participate in group feedback sessions during the last day of the site visits. Sessions typicall y 
included four to eight BOOs. During these group feedback sessions, AlR used a semi-structured 
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protocol (see Appendix L) to facilitate a discussion regm·ding the difficulty of the measures, the 
clarity of the instructions, and recommendations for improving the measures. These sessions 
were designed to gather qual itati ve feedback that would supplement the information captured by 
the feedback questionnai res. For example, these sessions provided BOOs with an opportunity to 
discuss the assessments with their colleagues as well as AIR. Each approach to collecting 
feedback data (i.e., the questionnai rc and group sessions) provided unique information. The 
feedback questionnaires allowed BOOs to provide their indi vidual reactions, whereas the 
feedback sessions provided a forum for participants to share and expand on ideas. 

AIR used audio recorders to document the group feedback sessions. This ensured that specific 
recommendations were not lost during the note taking process, and they !'erved as a resource 
wlnen implementing changes to the assessment and administration guide following the pilot 
test. 
Permission was obtained from each of the participants prior to beginning the session and the 
Administrators followed specific instructions (e.g., by not referring to the BOOs by name during 
the session) to maintain their confidentiality. 

TSA Observation 

During the first site visit, representatives from OSO completed the two Problem Solving 
measures, observed a demonstration of the Work Sample Test, and attended a Structured 
£nterview/Role-Piay Exercise session. These activities allowed OSO to provide feedback on the 
selection measures and administration processes. For example, OSO representatives were able 
to assess the fidelity of the instruments and determine whether the administration processes were 
similar to TSA 's ex isting selection system. As mentioned earlier, because OSO representatives 
may have impacted the BOO's performance during the Structured Interview/Role-Play Exercise 
session, these ratings were removed from the dataset. 

Protocol for Collecting Job Performance Data 
This section describes the process AIR used to collect criterion Gob performance) data. The e 
data consisted of ratings from TSA 's existing Performanc.e Accountabi lity and Standards System 
(PASS) and the BOO JPM. 

PASS Data 

AIR received PASS data from TSA for each BOO who participated in the pilot study. These 
data were from the previous performance period (i.e., 2009-20 I 0) and consisted of scores on 
both the Performance Skills Evaluation and Job Knowledge Test. Composite competency 
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ratings, consisti.ng of the sum of illdividual rati.ngs for each competency (e.g., Interpersonal 
Skills, Teamwork), were also provided. 
BOO Job Performance Ratings 

This section describes the process used to collect job performance ratings using the BDO Job 
Performance Measure. As detailed below, managers received training on how to use the 
measure and were then provided instructions for returning the completed ratings directly to AIR. 

Retter Training Program 

Before providing performance rati ngs, all STSMs completed a rater training session. AIR 
developed the rater training program on the basis of best practices outlined in the professional 
literature (e.g., Bernardin & Buckley, 1981 ; Woehr & Huffcutl, 1994) for developing and 
implementing training on how to complete valid and reliable performance appraisals. In 
particular, optimal training includes rater error training and frame-of-reference training. 

Rater error training focuses on minimizing the impact of rater errors and biases by describing 
their occurrence (Woehr & Huffcutt, 1994). Rater errors and biases are natural ways of thinking 
that can limit the effecti veness of performance ratings (e.g., Landy & Farr, 1980; Woehr & 
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1-luffcutt, 1994).26 Rater error training also provides information about the ideal distribution of 
performance ratings (i.e., a range of scores with equal representation in each performance 
category) and describes strategies for trainees to usc to avoid these rating errors and biases. 

Frame-of-reference training focuses on describing to trainees the multidimensional nature of job 
performance (Bernardin & Buckley, 1981 ). Multidimensional job performance refers Lo the 
idea that job performance consists of several separate, but related, clements of performance. 
For example, BDOs are required to observe passenger behaviors, engage passengers in 
conversation, review travel documents, search accessible propet1y, and communicate with other 
security personnel. Another focus of frame-of-reference training is to calibrate performance 
ratings both within and across raters. This is typically accomplished by having raters practice 
completing ratings using a prototypical example, reviewing their ratings, and discussing 
discrepancies. 

In keeping with the literature, AfR's training included elements of rater error !Taining and 
frameof-reference training. These two approaches were combined to maximize improvements 
in rater accuracy and reliability. This hybrid training program consisted of: 

providing information about the multidimensional nature of job performance, 

reviewing information on rater errors and biases and strategies for avoiding them, and 

calibrating performance ratings within and across raters (th rough frame-of-reference 
training). 

The training had live overarching goals, including: 

famiHarizing STSMs (raters) with the purpose of 1 he pilot test, 

providing ao overview of the development of the BOO JPM. 

improving the interrater and intrarater reliability of the STSMs' performance ratings, • 

answering questions from rater·s about the pilot test or their rating task, and 

emphasizing the importance of accurate ratings for research purposes. 

Prior to each training session, ATR sent the STSMs a copy of the performance measure and 
ins truction guide. ln addition, several training aids were sent to the STSMs prior to the rater 
u·aining. These training aids included: 

a Microsoft PowerPoine~ presentation to guide the STSMs through the training; 

26 Rating e1Tor and biases have been extensively discussed in the li terature (e.g., Landy & Farr, 1980; Woehr & 
Huffcutt. 1994). Examples of rater errors. include leniency/severity (i.e., providing consistently high or low ratings) 
and central tendency (i.e .. consistently pmviding moderate ratings). An cxmnplc of a rmcr bias is the similar-to-me 
bias (i.e., providing higher ratings to employees who share similar characteristics with the rater). 
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a handout of common rater errors and biases, with definitions and strategies for avoiding 
them; and 

a set of vignettes that described a hypothetical instance of BOO job performance for use 
in calibrating perfonnanee ratings. 

Rater trajnings were held remotely, via telephone and web conferencing, and typically lasted 
two hours. Table II presents the dates of each training session. Each training session was 
faci litated by one or two trainers who followed a semi-structured protocol (displayed in 
Appendix M). 

Table 11. BOO JPM Rater Training Dates 
Datu of Training• 

February 16, 201 1 

February 18, 2011 

February 21, 201 1 

February 25, 2011 

March 2, 2011 

March 11 , 2011 

The training began with an overview of the research effort, the purpose of the pilot test, the role 
of BDOs and STSMs in the pilot test, and the importance of their participation. During the 
training, the faci litators explained that all performance ratings made by STSMs as part of the 
pilot test would be used for research purposes only and would not affect admjnistrative 
decisions (e.g .. to determine promotions and pay raises). Following best practices for providing 
training, 
AIR described the processes for ensuring the confidentiality of STSMs' performance ratings. 
Prior research suggests that raungs are less inflated (i.e., positively biased or negatively skewed) 
when ratings are confidential and made for research (rather than administrative) purposes (Landy 
& Parr, 1980). 77 
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The training session continued with an overview of the BOO JPM, a discussion of the 
multidimensionality of job performance, and common rater errors and biases. The djscussion 
concerning the multidimensionality of job performance was imended to help the STSMs 
understand that job performance is complex and usually cannot be evaluated using a single 
overall rating. Additionally, by describing job performance as a complex construct, AIR 
emphasized the point that the performance dimensions represent qualitatively different sets of 
behaviors. 

The training session also provided an opportunity for the raters to practice using the measure 
and allowed them to calibrate their performance ratings using a frame-of-reference exercise. 
First, the STSMs read nine vignettes (one for each performance dimension). The vignettes 
described a specific level of BDO performance on a specific performance dimension. Three 
vignettes were written to refl ect high perfo1mance, three were written to reflect adequate 
performance, and the remaining three vignettes were written to refl ect poor performance. 
STSMs then individual ly provided ratings for each of the fictional BDO's performance on a 
particular dimension, completing the same process for each of the nine vignettes. Next, the 
STSMs reviewed their ratings as a group. The trainer focused on any discrepancy between the 
STSM ratings and the actual performance described in each vignette and provided 
recommendations for conceptualiz ing performance using the BDO JPM. 

During the final portion of the training, AIR explained the process for completing and return ing 
the performance ratings. Two STSMs from each airport were asked to independently rate BOO 
participants' performance in terms of how well they performed and conducted SPOT, wrote 
reports, and demonstrated knowledge of the SPOT standw·d operating procedure. STSMs were 
instructed to base their performance ratings on the last three months of performance. In 
addition to providing performance ratings, raters were asked to complete three items that 
assessed their opportunity to observe each ratee perform specific duties using a five-point scale 
( I =almost never had the opportun;ty to observe to 5 = very frequently had the opportunity to 
observe). Then, STSMs were instructed to record the scores within an encrypted Microsoft 
Excel® spreadsheet and returned it directly to AIR via email. 

At the conclusion of the scssjon, the trainees completed a training evaluation form. This form 
collected information about trainees' reactions to the training (e.g., -this training session 
enhanced my performance rating skills!) and solicited suggestions for improving the training. 
The ratings were completed in a separate file and returned to an AIR team member who did not 
faci litate the rater trai nings. 
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Pilot Test Results 
This section of the validati.on report describes the results of the pi lot test. Data analyses were 
conducted to determine which measures were functioning appropriately and to identify the 
revisions that needed to be made. The types of analyses conducted include: descriptive and 
inferential analyses, reliability and agreement analyses, and item-level analyses. Brief 
descriptions fo r each of these analyses are provided below. Descriptive and Inferential 
Analyses 

AIR conducted descripti ve analyses to examine the distribution of scores for each measure. 
These descriptive analyses included: 

N Number of BDOs who are included in a speci fie analysis. 

Mean - Arithmetic average. 

Median - Midpoint of a frequency distribution of scores. 

Standard Deviation - Extent to which individual scores, on average, vary from the 
average score of a di stribution. 
Range (Possible) - Lowesr and highest possible scores for a measure. 

Minimum - Lowest observed value for a distribution of scores. 

Maximum - Highest observed value for a distribution of scores. 

Skewness - Measure of symmetry for a distribution of scores. Positively skewed 
distributions have few values in the upper end of a distribution. Negatively skewed 
distributions have few valu.es in the lower end of a disu·ibution. 

Kurtosis - Measure of symmetry for a distribution of scores. Low values of kurtosis 
indicate the distribution is peaked in the center. High values of kurtosis suggest the 
disttibution of few scores in the center of the disnibution. 

For inferential analyses, A lR calcu I at eel correlation coefficients (r). A correlation coefficient is a 
measure of association between two variables. Coefficients range from - 1.0 to 1.0 with values 
further from 0 indicating a stronger level of association. Positive values indicate that as one 
sca le increases in value the other scale increases. Negati ve values indicate that as one scale 
increases in value the other decreases. The meaning of these coefficients wi II vary depending on 
the analysis. When con·clati ng selection measures wi th job-relevant outcomes, coefficients 
greater than .2 1 are likely to provide useful information for hiring decisions (Department of 
Labor, 2000). 
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Reliability and Agreement Analyses 

ln addition to descriptive and inferential analyses, AlR also calculated the amount of error for 
each of the selection measures. Error was estimated by examining four different analyses. 
These included: 

Cronbach's Alpha (a) - Measure of internal consistency or how much items measure a 
common concept Standards from the literature suggest that a Cronbach'. Alpha of .70 
or greater indicates adequate intemal consistency (Nunnall y & Bernstein, 1994). 

Standard Error of Measurement (SEM) - Measure that accounts for inherent error in 
test scores. A given score could actual ly fall within a nmge that is created by adding 
and subtracting the SEM from that score. Higher SEM values lead to wider ranges and 
less precision than do lower SEM values. 
Kappa {K) - Measure of rater agreement that corrects for chance. Researchers suggest 
that kappa values greater than .40 can represent adequate agreement (Landis & Koch, 
1977). 

Weighted Kappa - Measure of relative agreement that accounts for the size of the 
discrepancy between ratings given by two raters. Researchers suggest that weighted 
kappa values greater than .40 cun represent adequate agreement (Landis & Koch, 1977). 

rtem-Lcvel Analyses 
In addition to conducting analyses for total scores (i.e., scale-level analyses), AIR also conducted 
analyses that pertained to individual items. These analyses allowed AIR to identify poor 
performing items that could be removed to improve the overall measure. These analyses 
included: 

Item Difficulty - Percentage of people who answered an item correctly. Researchers 
suggest identi fying items that provide a moderate spread of difficulty (Anastasi, 1988). 
In order to identify items with a range of di fticulty, an item was considered too difficult 
if fewer than 20% of the test-takers answered it correctly and an item was considered too 
easy if more than 95% of the lest-takers answered it correctly. 

Item Discrimination - Extent to which success on a single item corresponds to success 
on the whole test Item dis·criminalion is measured by correlating scores on a single 
item with the total test score while excluding that pat1icular item. Hems with low item­
to-total corrclutions wiJJ likely reduce the overall reliability, or internal consistency, of 
the measure (Haladyna, 2004). Tn order to ensure reliabi lity, items with item-to-total 
correlations of less than 0.10 were considered for revision or remova l. 

ltcm-Distractor - Usually conducted for multiple-choice measures, the extent to which 
incorrect responses on a single item con·esponds to pe1fonnance on the total test. Poor 
item distractors wi ll limit the ability of a measure to differentiate between test-takers 80 
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(Haladyna, 2004). Item distractor analyses can be conducted using corrected item­
tototal correlations, where good items have very low or negati ve values. Item 
distractors with correlation greater than or equal to 0.05 were considered for revision or 
removal. 

Results m·e presented below by measure. The results from the descripti ve and 
reliability/agreement analyses arc provided for each measure. In ferential statistics and item-level 
results, however, are provided for some measures but not others. Inferential statistics are 
presented for the Problem Solving measures only because the analyses were conducted for the 
purpose of examining the relationships between the Problem Solving measures and the criterion 
measures. Such analyses for the other measures were nor possible because of the small samples 
sizes for each form. Such small sample sizes would have yielded unstable inferential statistics 
that would have been difficult to interpret. On the other hand, item-level results are presented 
for only those measures that were developed during the research study. These analyses were 
conducted to detem1ine whether the test items were functioning properly and are not relevant 
for the criteria. An overview of the item-level resu Its are presented below with more detai Is 
presented in Appendix N. 

Problem Solving Measures 
This section pre ents descriptive statistics and reliability estimates for the Wonderlic Personnel 
Test and the Watson-Giaser Critical Thinking Measure. The inferential statistics, as evidence of 
coustruct and criterion-related validity, are presented oexl. Because the Wonderlic Personnel 
Test and the Watson-Giaser Critical Thinking Appraisal were procured, rather than developed, 
for this study, AfR did not intend to modify these tests' structure. Thus, item-level analyses 
were not conducted. 

Descriptive Statistics and Reliability 

Descriptive and reliability statistics for both Problem Solving measures are presented in Table 
12. Lnthis pi lot test, average scores on the Wondcrlic Personnel Test (M = 20.85, SD = 5.93) 
were comparable to those l'rom a general population of test-takers (M = 2 1.58, SD = 7.1 0) 
(Wonderlic, Inc., 2002). Average score on the Watson-Giaser Critical Thinking Appraisal (M 
= 24.03. SD = 6.84) were slightly lower than those observed for test-takers in entry-level 
positions across industries (M = 27.70. SD = 5.90) (Pearson, Lnc., 2004). The Watson-Giaser 
Critical Thinking Appraisal was normally distributed, but the Wonderlic Personnel Test had a 
peaked distribution with scores accumulating toward the lower end of the distribution. That is, 
there was significant kurtosis and positive skewness. 
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Table 12. Descriptive and Reliability Statistics for Problem Solving Measures 
Wonderllc Wat10n-Gia18r Critical 

Ptr1onnel Test Thinking Appralaal 
N 60 60 

Mean 20.85 24.03 

Median 20 24 

Standard Deviation 5.93 6.84 

Range (Possible) 0 . 50 0. 40 

Minimum (Observed) 12 10 
·-- --Maximum (Observed) 40 37 

Skewness .30 · .43 

Kurtosis 2.05 .67 

Cronbach's Alpha .82 .84 

Standard Error of Measurement 2.52 2.74 

Both measures showed adequate levels of internal consistency with Cronbach 's Alphas exceeding 
.80. This suggests that scores for these measures are reliable. The Stundard Error of 
Measurement for both mea ures suggested a moderate level of precision. For example, if the 
Wonderlic Personnel Test was administered to the same sample 100 times, the average score 
would fall between I 8.33 and 23.37. For a similar scenario, the W.atson-Giaser Critical Thinking 
Appraisal's average score would fa ll between 21.29 and 26. 77. These ranges suggest that 
although BOOs' scores on these two tests are likely to vary, they are relatively consistent. 
inferential Statistics 

The inferential statistics consisted of examining the con·elation among the Problem Solving 
measures and between the Problem Solving measures and job performance. These statistics 
were calculated to prov.ide some evidence of construct and criterion-related validity. 
Construct Validity 

ALR examined the correlation between the two Problem Solving measures to assess the 
construct validity of the measures. The Wonderlic Personnel Test and the Watson-Giaser 
Crit ical Thinking Appraisal were moderately correlated (r = .68, p < .0 I). This relationship was 
expected because both measures assess similar aspects of Problem Solving. 

Criterion-Related Validity 

The correlations between the Problem Solving measures and the BOO Job Performance 
Measure provided some evidence of criterion-related validity (see Table 13). Both Problem 
Solving measures showed similar patlerns of association wi th the BDO J.PM. The Wonderlic 
Personnel Test was found to be significantly conelated with four dimensions, whereas the 
Watson-Giaser Critical Think.iJ1_g ~Qpraisa l w~ts sjgQificantJ y CQJ.J:elated with three. The size of 82 
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the correlations is comparable to those commonly found in the literature for Problem Solving 
measures (Schmidt & Hunter, 1998). 

Table 13. Criterion-Related Validity for Predicting BOO Job Performance Measure 
Ratings 

Wonderllc 
Wataon-GiaHI' 

Personnel Tn t Critical Thinking 
Appralu l 

1 . Observation and Assessment of Passenger Behavior -.05 -.04 

2. Assignment and Calculation of Points .10 .17 

3. Referral of Passengers .09 .17 
- - -

4. Interaction with Passengers .02 -.05 

5. Cooperation and Communication with SPOT Teammates .14 .14 

6. Interaction with Other Security Personnel .31* .34. 

7. Documentation .28* .24 

8. Search of Accessible Property and Review of Travel 
.33* .38*' Documentation 

9. Preparedness and Dutifulness .31" .32* 

Note: N =52.* p < .05. ** p < .01 

Neither Problem Solving measure demonstrated a significant positive correlation with the PASS 
measures (see Table 14). The non-signif'icant findings may be attributed to the lack of variability 
an.d range restriction observed with these criteria. As mentioned in Chapter Il l , BOOs must 
obtain a certain score on each of these measures to retain their position. Thus, BDOs who scored 
low on these measures were unlikely to be included as part of the pilot tesl. Alternatively, given 
the relatively small sample sizes, the observed non-signi ficant and negative correlations may be 
attributed to sampling error. Specifically, these relationships may be unduly influenced by 
unusual patterns of scores. 

Table 14. Criterion-Related Validity for PASS Measures 
Wonderllc Wataon-Giaaer Critical 

Personnel Tnt Thinking Appralul 
Performance Skill Evaluation - 1st Half -.13 -.08 

Performance Skill Evaluation - 2nd Half -.05 -.15 
Competency Evaluations -0.33' -.23 

J'ob Knowledge Test .20 .20 
Note. N = 38-40. • p < .05 83 
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The statistically significant negative correlation between the Wonderlic Personnel Test and the 
competency evaluations may be due to Lhe content of these measures. For example, the 
Wonderlic Personnel Test emphasizes problem solving, whereas the competency evaluations 
include ratings of interpersonal ski lis and oral communication. These constructs arc often 
unrelated and may account for this divergent relationship (Hausknecht, Trevor, & FaJT, 2002; 
Neuman & Wright, 1999). 

Work Sample Test 
This section describes the results of descriptive, reliabi lity, and item-level analyses for the Work 
Sample Test. Results are presented separately for the Passenger Observation, Mental Math, 
Writing Knowledge, and Visual Recall Assessments. 

Passenger Observation Assessment 

Most BOOs performed well on the Passenger Observation Assessment (see Table 15). The 
highest possible score for this measure was 64 and average scores ranged from 55.00 to 59. 13 
across the four forms. In terms of variability, there was a relatively narrow range of scores for 
each of the forms (SD = 1.50 to 2.99). In fact, the highest range across the four forms was I 0. 
These narrow ranges of scores limit the usefulness of the measure because it does not 
differentiate among test-takers. 

Table 15. Descriptive and Reliability Statistics for the Passenger Observation 
Assessment 

Form AV1 Form AV2 Form B V1 Form B V2 

N 13 14 16 15 

Mean 57.92 55.00 58.56 59.13 

Median 57.00 55.50 59.00 59.00 

Standard Deviation 2.87 2.99 1.50 2.23 

Range (Possible) 0-64 0-64 0-64 0 - 64 

Minimum 54 50 55 55 

Maximum 63 60 60 63 

Skewness .52 -.20 -.73 -.37 

Kurtosis -1.25 -.02 -.23 -.35 
-- - .36 -Cronbach's Alpha .55 .52 .00 
Standard Error of Measurement 1.94 2.07 1.51 1.79 

All of the forms showed less than desirable levels of internal consistency with Cronbach 's 
Alphas less than .70. However, the Cronbach's Alpha for Form B VI was especia lly low. This 
very low level of internal consistency may be attributed to the restricted range of scores for this 84 
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form. Specifically, scores ranged from 55 to 60. Such range restriction limits the amount of 
variability observed at the item level and can deflate Cronbach's Alpha estimates (Nunnally & 
Bernstein, 1994). 

[n addition to scale-level analyses, AlR examined the item-difficulties for each behavior and 
appemance factor (sec Table 16). Three behaviors and appearance factors were flagged for 
being too easy. Specifically these three factors were all answered correctly more than 95% of 
the time. AIR examined each of these items to determine if any should be removed. 

Table 16. Average Item Difficulty for the Passenger Observation Assessment22 

Behavior or Appearance Factor Mean Item Difficulty 

Behavior or Appearance Factor #1 .84 
-
Behavior or Appearance Factor #2 .87 

Behavior or Appearance Factor #3 .89 

Behavior or Appearance Factor #4 .91 

Behavior or Appearance Factor #5 .95 

Behavior or Appearance Factor #6 1.00 

Behavior or Appearance Factor #7 .97 

Behavior or Appearance Factor #8 .81 

Despite having acceptable di fliculty, Behavior or Appearance Factor #8 was identified during 
multiple feedback sessions as problematic because this appearance factor was difficult to see. 
Based on thi s feedback, AIR reviewed these items to determine if they should be removed from 
the measure. A description of the changes made to each of the selection measures is presented 
at the end of this chapter. 

M~ntal Math Assessment 

Overal l, scores on both forms of the Mental Math Assessment were elevated (see Table 17). 
Out of a possible 20 points, the average score for both fom1s was greater than 19. Furthem1ore, 
there was relatively litt le variability for scores on both fonns (SD = 1.06 to 1.14). The 
distributions for both forms retlected these elevated levels of performance. Both forms were 

22 The names or I he sp~:ci lic behaviors and appearance factor~ have been removed 10 mainiUin 1es1 securi ty. 
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negatively skewed with scores clustering around the high end of the distribution. During the 
group feedback sessions, the pi lot lest participants commented that this assessment was too 
easy; this feedback mirrors the results presented in Table 17. 

Table 17. Descriptive and Reliability Statistics for the Mental Math Assessment 
FormA FormS 

N 30 28 

Mean 19.47 19.32 

Median 20.00 20.00 ---Standard. Deviation 1.14 1.06 

Range (Possible) 0 -20 0 -20 

Minimum 16 16 

Maximum 20 20 

Skewness -2.10 -1.73 

Kurtosis 3.21 2.72 

Cronbach's Alpha .63 .46 

Standard Error of Measurement .69 .78 

Both forms of the Mental Math Assessment had internal consistency values that fell below the 
.70 threshold. As with Form B Version I of the Passenger Observation Assessment, this may 
be partially attributed to the limited degree of variability rather than divergent items. 
Specificall y, because the items did not vary (i.e., a high percentage of items were answered 
corTectly), the items were less likely to be intercorrelated (Nunnally & Bernstein, 1994). This 
may have deflated the Cronbach's Alpha values for both fonns. 

AlR also examined the average item di fficulty for the Mental Math Assessment (see Table 18). 
These values provided additional evidence suggesting that thi s assessment was not challenging. 
Specifical ly, on average across items, 97% of participants answered each item correctly. 

Table 18. Average Item Difficulty for the Mental Math Assessment 
Mental Math AIMssment Mean Item Difficulty 

Form A .97 

Form 8 .97 
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Writing Knowledge Assessment 

Both forms of the Writing Knowledge Assessment were moderately difficult with means of 
12.97 and 15.56 out of a possible 25 points (see Table 19). Both forms of this measure also 
showed a wide range of scores. Specifically, Form A had a range of 15 and Form B had a range 
of 19. Scores from both forms were normally distributed. 

Table 19. Descriptive and Reliability Statistics for the Writing Knowledge Assessment 
FormA Forma 

N 30 27 

Mean 12.97 15.56 

Median 12.50 16.00 

Standard Deviation 4.35 4.71 

Range (Possible) 0 - 25 0 - 25 

Minimum 6 6 
Maximum 21 25 

Skewness .22 -.28 

Kurtosis -.83 -.38 
-:. 
Cronbach's Alpha .86 .88 

Standard Error of Measurement 1.66 1.62 

The Writing Knowledge Assessment also demonstrated adequate levels of reliability. Form A 
had a Cronbach's Alpha of .86 and Form B had an alpha value of .88. Furthermore, the low 
Standard Error of Measurement suggested that these measures provided precise estimates of a 
test-taker's knowledge of writing n iles. 

The items on the Writing Knowledge Assessment appeared to be moderately difficult (see Table 
20). On average across items, 52% and 60% of respondents answered each item correctly. This 
suggests that the items will differentiate among test-takers. 

Table 20. Average Item Difficulty for the Writing Knowledge Assessment 
Writing Knowledge AIHtlment Me1n Item Difficulty 

Form A .52 

Form 8 .60 

87 

Sensitive Security Information (SSI ) 

A -NEED TO KNOW.I AS DEFINED IN 49 C F.R PARTS 15 AND 1520, 

EXCI, PT 
\VITI I TilE WRITTEN PERMISSION OF TilE ADMINISTRATOR OFTIIETRANSPORTATION SECURI NISTRATION OR TilE SECRETARY OF 

TRANSI'ORTA'riON UNAUTHORIZED RELEASE MAY RESULT IN CIVIL PENAI.TIES OR OTIIER AC'nON. FOR U.S. 
PUBI.IC DISCLOSURE GOVERNED BY S U.S.C 552 AND 49 C F.R. PARTS IS AND I 520. 



TSA 15-00014 - 005578

Senslu ve Security l nl'm mation (SSI ) 

Across both forms, five items were identified as being too challenging. That is, less than 20% 
of BDOs answered the item correctl y. These items were reviewed and potential revisions were 
considered. 
Visual Recall Assessment 

Because the number of items for each form differed (n = 26 - 28), scores on the Visual Recall 
Assessment are presented as percentages. In other words, these values represent the total 
number correct responses divided by the total number of items. Scores on the Visual Recall 
Assessment were moderately difficult with mean values of 75%, 75%, and 67% across the three 
forms (see Table 21 ). Form A demonstrated a wide range of scores (27% to I 00% ), whereas 
the distributions for the other forms were slightly more constricted (59% to 85% and 48% to 
85%). However, Fom1 A was slightly negatively skewed with scores peaking at the high end of 
the distribution, whereas Forms B .and C were normally distributed. 

Table 21. Descriptive and Reliability Statistics for the Visual Recall Assessment 
FormA Forma Forme 

N 20 20 18 
-
Mean 75% 75% 67% 

Median 77% 78% 69% 

Standard Deviation 15% 7% 9% 

Range (Possible) 0 - 100% 0- 100% 0- 100% 

Minimum 27% 59% 48% 

Maximum 100% 85% 86% 
- -

Skewness -1.65 -.57 -.05 

Kurtosis 5.07 -.45 .49 
1-

.30 -Cronbach's Alpha .75 .00 

Standard Error of Measurement 1.94 1.97 2.16 

Fonn A demonstrated an adequate level of reliability with a Cronbach's Alpha of .75. The 
Cronbach Alpha for Fonn C was less than desirable. However, after removing items that 
showed low item-to-total cotTelations, this value increased to .68. The Cronbach's Alpha for 
Form B was very low and could not be increased by removing problematic items. 

AIR attributed this primarily to an image that was qualitatively different than those used for 
other forms. Specifically, the image included multiple screening lines and addi tional detail in 
the background. llems that referred to different screening lines, or the additional background 
content, may not have functioned in a simi lar fash ion as those that focused on a single screening 
line or the foreground of an itnaae. 88 
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All three forms showed adequate levels of item difficulty (see Table 22). On average, across 
items, 70% to 75% of participants answered the items correctly. Although these levels are a bit 
higher than a desirable level of 50%, t11ey are also far below the eslablished threshold of 95%. 

Table 22. Average Item Difficulty for the Visual Recall Assessment 
VIsual Recall AaH11ment Mean Item Difficulty 

Form A .75 

Form B .75 

Form C .70 

ltem-distractor analyses identified items t1lat featured response options that were either ( I) 
misleading or (2) not chosen by any BOOs. For example, some items asked for the number of 
objects in the image and provided numeric responses options (e.g., I, 2, 3, and 4). For some 
items, one or two of the options may not have been selected by any BOOs. These types of 
items were reviewed and revised accordingly prior to the validation study. 
Structured Interview 
This section presents results for the Structured lnterview. Descripti ve stati stics are presented 
for each fom1 and each competency. These results are followed by interrater agreement 
statistics. 

Descriptive Statistics 

Given the small samples sizes for each form (see Table 23), A LR focused on median performance 
as opposed to average performance for the Structured Interview. Average ratings are susceptible 
to outliers (i.e., very high or very low performers). Median ratings for most competencies were 
comparable across forms. Differences in median ratings acros forms for each competency were 
Jess than 1.00. For example, the median rating for the Multitasking questions ranged from 3.50 to 
4.50. These median values suggest that most BDOs performed well on these questions, which is 
ro be expected given that all pilot test participants had been previously screened using TSA 's 
existing Structured Interview. Nevertheless, there was some variabi lity observed with these 
items. Across <t il competencies, standard deviations ranged from .60 to 1.38. Across the four 
forms, ratings for responses to the Decisiveness and Teamwork items were a bit lower, whereas 
responses to the Honesty- Integrity items were elevated. 
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Table 23. Descriptive Statistics for the Structured Interview 
Attention to Detail Decisiveness Flexibility Interpersonal Skills Mubltasklng 

Form A B c D A B c D A B c D A B c D A B c D 

N 13 11 12 14 12 12 13 14 12 12 13 14 13 11 13 14 13 10 12 14 

Mean 3.62 4 .36 3.58 3.86 3.33 4.00 2.92 3.93 3.75 4 .25 3 .23 3.64 3.38 3.18 3.23 4 .00 3.92 4.20 3.42 4.21 

Median 3.00 4.00 4.00 4.00 3.50 4.00 3.00 4.00 4.00 4.50 3.00 4.00 3.00 3.00 4.00 4.00 4.00 4.50 3.50 4.50 

Std. 
.96 .67 1.38 1.10 1.37 .95 1.38 1.21 .87 .87 .73 1.22 .87 1.25 1.24 1.04 .86 .92 1.16 .97 Dev. 

Range 
1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 (Poss.) 

Min 2 3 1 2 1 2 1 2 2 3 2 1 2 1 1 2 3 3 1 2 

Max 5 5 5 5 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 

Skew .28 -.59 -.58 -.49 -.22 -.76 -.06 -.76 -.44 -.57 -.39 -.69 .87 -.04 -.83 -.48 .16 -.47 -.59 -1.07 

Kurtosis -.89 -.29 -.83 -1.00 -1.23 .16 -.84 -.95 .23 -1.45 -.76 .10 .35 -.47 -.15 -1.10 -1.68 -1.81 .36 .37 

Sen-Management Teamwork ionesty-lntegrity Oral Communication - - - -

Form A B c D A B c D A B c D A B c D 

N 13 11 13 14 13 12 13 14 13 11 13 14 13 12 13 14 

Mean 3.85 4.18 3.08 3.86 3.38 3.75 3.00 4.07 3.85 4.27 4.69 4.21 3.38 4.00 3.46 4.14 

Median 4.00 4.00 3.00 4.00 3.00 3.50 3.00 4.50 4.00 5.00 5.00 5.00 4.00 4.50 3.00 4.00 

Std. 
.69 .60 1.12 1.29 .96 .87 .91 1.14 1.34 1.01 .85 1.12 1.12 1.21 1.27 .86 Dev. 

Range 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 
(Poss.) 
Min 3 3 1 1 2 3 1 2 1 2 2 2 2 2 2 3 

Max 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 

Skew .20 -.03 .25 -.94 .39 .57 -.78 -.88 -.89 -1 .37 -3.08 -1.25 -.08 -.75 .1 0 -.31 

Kurtosis -.50 .41 .47 .12 -.44 -1.45 .44 -.62 -.15 1.32 9.72 .28 -1.39 -1.05 -1.73 -1.64 
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Interrater Agreement 

Using this standard, most pairs of raters demonstrated moderate levels of exact agreement (i.e., 
choosing the same rating) and relative agreement (i.e., choosing similar ratings). This pattern 
was consistent whether the rating pairs consisted solely of AIR personnel, solely of STSMs, or a 
combination of the two. 

Table 24. Kappa and Weighted Kappa Estimates for the Structured Interview 
Weighted 

Rater Pair N Kappa Kappa 
AIR Raters 

Rater 1 & Rater 2 18 0.27' 0.26* 

Rater 1 & Rater 3 35 0.14 0.30** 

Rater 2 & Rater 3 62 0.17' 0.40** 

Rater 2 & Rater 5 23 0.07 0.09 

Rater 2 & Rater 6 9 0.63** 0.67** 

Rater 5 & Rater 6 6 0.23 0.45* 

STSM Raters 

Rater 7 & Rater 8 54 0.35* 0.40** 

Rater 7 & Rater 9 18 0.18 0.26* 

Rater 7 & Rater 11 36 0.77'* 0.81 *' 

Rater 1 2 & Rater 13 62 0.22" 0.49" 

Rater 12 & Rater 14 18 0.30* 0.45" 

Rater 15 & Rater 16 108 0.43" o.6o·· 

AIR & STSM Raters 

Rater 1 & Rater 15 36 0.35" 0.56*' 

Rater 1 & Rater 16 36 0.32" 0.52*' 

Rater 3 & Rater 15 45 0.25** 0.39** 

Rater 3 & Rater 16 45 0.25** 0.39** 

Rater 5 & Rater 12 18 0.03 0.34* 

Rater 6 & Rater 18 18 0.09 0.13 

Note. N =Number of shared observations. * p < .I 0, ** p < .0 I. 

Kappa values ranged from .03 to .77, whereas weighted kappa values ranged from .09 to .8 1. 
This wide variability may be attributed to the range of shared observations for rater pairs (N = 6 
- 108). In order to calculate stable estimates of interrater agreement, AIR examined weighted 
averages using onl y the rating pairs that had at least I 0 shared observations. For AIR raters, the 
average kappa value was .16 while the weighted kappa value was .3 1. For STSM raters, the 
average kappa value was .25 while the weighted kappa value was .42. For AIR/STSM rater 
pairs, the average kappa value was .39 while lhe weighted kappa value was .54. 
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Across all the different types of rater pairs, I 0 demonstrated adequate levels of agreement. 
Specifically, the weighted kappa values for these pairs equaled or exceeded .40. These rater 
pairs consisted of al l three types of pairings (i.e., AIR, STSMS, and a combination). This 
suggests that different types of Assessors are likely to provide consistent ratings for the 
Structured Interview. 

Role-Play Exercise 
This section presents results for the Role-Play Exercise. Descriptive statistics are presented for 
each form and eacb evaluation criteria. These results are fo llowed by interrnter agreement 
statistics. 

Descriptive Statistics 

Scores on the Role-Play Exercise demonstrated adequate levels of variabi li ty (sec Table 25). 
Specifically, average consensus ratings for the Elicitation of Information (M = 3.41 - 3.63, SD = 
L .0 L - 1.15) and Active Listening (M = 3.30 - 3.40, SD = 1.15 - L .20) rating scales were slightly 
above the mid-point of the scale. Furthermore. raters used the entire scale when providing 
ratings. 

Table 25. Descriptive Statistics for the Role-Play Exercise 

Elicitation of Information Active Ustenlng Summary Statements 

Form A B A B A B 

N 27 24 27 25 30 25 

Mean 3.41 3.63 3.30 3.40 2.65 2.39 

Median 3.00 3.00 3.00 3.00 3.00 3.00 

Std. Dev. 1.15 1.01 1.20 1.1 5 0.72 0.85 

Range 
1 - 5 1 - 5 1 - 5 1 - 5 0 - 3 0-3 (Possible) 

Minimum 1 2 1 1 0 0 

Maximum 5 5 5 5 3 3 
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Skewness -.08 .31 -.19 -.18 -2.42 -1.38 

Kurtosis - -.83 -
-1 .25 -.75 -.82 5.98 1.23 

In addition to these two rating scales, BOOs also provided answers to the questions they were 
tasked with asking the passenger. These answers, or Summary Statements, were then scored. 
Based on the mean value (2.39 - 2.65 out of 3.00) for these Summary Statements, one can 
conclude that most BOOs were able to elicit a majority of the requisite information from the 
fictitious passenger. However there was some variabi lity as seen in the standard deviations for 
both forms (0.72 to 0.85) and the range of scores (0 to 3). 
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lnlcrratcr Agreement 

As with the Structured Interview, AIR calculated measures of exact agreement (i.e., choosing the 
same rating) and relative agreement (i.e., choosing simi far ratings) for the Role-Play Exercise 
(sec Table 26). Specifically, AIR calculated kappa and weighted kappa values for each rater pair 
(i.e., ALR, STSMs, or a combination of the two). 
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Table 26. Kappa and Weighted Kappa Estimates for the Role-Play Exercise 
Weighted 

Rater Pair N Kappa Kappa 
AIR Raters 

Rater 1 & Rater 2 10 0.39 0.66 

Rater 1 & Rater 3 20 0.78 0.91 

Rater 2 & Rater 3 40 0.58 0.80 

Rater 2 & Rater 5 15 0.65 0.86 

Rater 2 & Rater 6 5 0.72 0.90 

Rater 5 & Rater 6 5 1.00 1.00 

AIR & STSM Raters 

Rater 1 & Rater 15 20 0.64 0.75 

Rater 1 & Rater 16 20 0.64 0.79 

Rater 3 & Rater 15 25 0.64 0.80 
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Rater 3 & Rater 16 25 0.64 0.81 

Rater 5 & Rater 12 10 0.50 0.71 

Rater 6 & Rater 18 10 0.50 0.78 

AIR Raters 

Rater 1 & Rater 2 10 0.39 0.66 

Rater 1 & Rater 3 20 0.78 0.91 

Rater 2 & Rater 3 40 0.58 0.80 

Rater 2 & Rater 5 15 0.65 0.86 

Rater 2 & Rater 6 5 0.72 0.90 

Rater 5 & Rater 6 5 1.00 1.00 

Note. N = Number of shared observatiOns. All values were Significant at the p < .0 I level. 

TRANSPORTATION. UNAUTHORIZED RELEASE MAY RESULT IN CIVIL PENALTIES OR OTI IER AC110N. FOR U.S. GOVERN MENT AGENCIES. 
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Overall , raters typically demonstrated higher levels of agreement for the Role-Play Exercise than 
for the Structured Interview. Specifically, kappa values ranged from .39 to 1.00, whereas 
weighted kappa values ranged from .66 to 1.00. 

This range of kappa values may be partially attributed to differences in the number of shared 
observations. In order to calculate stable estimates of inteJTater agreement, AIR examined 
weighted averages using only the rating pairs that had at least I 0 observations. For AIR raters, 
the average kappa value was .62 while the weighted kappa value was .82. For STSM raters, the 
average kappa value was .61 while the weighted kappa value was .78. For AIR/STSM rater 
pairs, the average kappa value was .65 while the weighted kappa value was .82. 

Across the 18 different rater pairs, 17 demonstrated adequate levels of agreement Specifically, 
both kappa and weighted kappa exceeded the threshold of .40 (Landis & Koch, 1977). 
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BDO Job Performance Measure 
This section presents the descriptive, inferential, and agreement statistics for the pilot test of the 
BDO Job Performance Measure and the Opportunity to Observe items. 

Descriptive Statistics 

The BOO Job Performance Measure consists of nine performance dimensions. Each 
perfo rmance dimension was rated on a fi ve-point scale, such that the minimum rating for any 
given performance dimension was a l and the maximum rating a 5. Behavioral examples of 
performance were provided at the I s•. 3rd, and 51h scale point fo r each performance dimension. 

Ten STSMs, or six rater pairs, provided performance ratings using the BOO JPM. All 
performance raters were STSMs (n = 10). On average, these raters were 37.4 years old (SD = 
7.82 years) and had worked for TSA for 7.2 years (SD = 2.71 years). Nine of the ten subject 
matter experts (SMEs) were male, and eight of the ten SM Es identified themselves as White. 

Two sets of performance ratings were received for 67 BDOs.37 All of the performance ratings 
were included in the pilot test analyses. Descriptive statistics for each of the nine performance 
dimensions are presented in Table 27, below. The mean ratings for each performance dimension 
ranged from 3.65 (Interaction with Passengers) to 4.39 (Preparedness and Dutifulness). Across 
all performance dimensions, the mean ratings were slightly negatively skewed, with the highest 
skewness for Dimension 8 (Search ofAccessib/e Property and Review of Travel Documelllation) 
and Dimension 9 (Preparedness and Dutifulness). Overall, the range of scores for each 

TnANSPORTATION. UNAUTHORIZED RELEASE MAY RESULT IN CIVIL PENALTIES OR OTHER ACTION. FOR U.S. GOVERNME.'IT AGENCIES. 
PUBl iC' I) ISC'I.OSl!RP.GOVERNIID BY 5 U.S C' .. m ANI) 49 (' I'.R. PARTS I~ ANI) 1520 

performance dimension (provided by the difference between the minimum and maximum rating 
for each performance dimension) indicate that raters used most of the scale points to make their 
ratings, but were less likely to use the lower values (i.e., I and 2) of the scale. 

Although the BOO JPM inc I uded separate dimensions of performance, each of these categories 
pertained to the BOO job. Thus, to create a parsimonious measure of BOO job performance, 
AJR computed a composite BOO JPM rating. Specifically, AfR averaged the separate ratings for 
each of the nine dimensions to create a single value for each BOO on the BOO JPM. The 
descriptive statistics for this composite scale are also presented in Table 27, below. The internal 
consistency of this composite measure was very high (a= .93). 
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Table 27. Descriptive Statistics for the BOO Job Performance Measure 
Observation and Assignment and 

Referral of Interaction with 
Cooperation and 

Assessment of Calculation of Communication wltt1 
Passenger Behavior Points 

Passengers Passengers SPOT Teammates 
N38 67 67 67 67 67 

Mean 3.81 4 .01 4 .00 3.65 3.75 

Median 4.00 4.00 4.00 4.00 4.00 

Variance 1.08 .74 1.08 .90 .64 
Std. Dev. 1.04 .86 1.04 .95 .80 

Minimum 1.50" 2.00 1.00 1.50" 2.00 

Maximum 5.00 5.00 5.00 5.00 5.00 

Skewness -.56 -.50 -.84* -.37 -.27 

Kurtosis -.84 -.75 -.20 -.79 -.63 

Search of Accessible 
Interaction with Othel 

Documentation 
Property and Review Preparedness and 

Composite BDO JPM 
Security Personnel of Travel Dutifulness 

Documentation 
N 67 67 67 67 67 

Mean 4.05 3 .90 4.32 4.39 3.98 

Median 4.00 4.00 4.67" 4 .67" 4.33 

Variance .71 .96 .64 .58 .52 

Std. Dev. .84 .98 .80 .76 .72 

Minimum 2.00 1.00 3.00 2.00 2.44 

Maximum 5.00 5 .00 5.00 5.00 5.00 

Skewness -.42 -.65 -.69 -1.18* -.71* 

Kurtosis -.96 -.24 -1.13 .61 -.63 

Note. * p < .05: " Median and minimum scores are not whole numbers because performance scores were aggregated across raters. 38 The sample size refers to 
the number of BOOs that were rated for each dimension. 
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Ln addition to providing performance ratings, raters completed three items that assessed thei r 
opportunity to observe each ratee. Raters responded to each item using a five-point scale 
( I =almost never had the opportunity to observe to 5 = very frequently had the opportunity to 
observe). The descriptive statistics for each of the Opportunity to Observe items are pre ented 
in Table 28, below. The mean and median values for these items indicate that, overall, most 
raters had a significant opportunity to observe ratees prior to making performance ratings. 
However, the range of ratings for these items, and specificall y the minimum ratings, indicate 
that some raters may have had very little opportun ity to observe the performance of the BOOs. 

Table 28. Descriptive Statistics for the BOO Manager Opportunity to Observe Measure 

Wrfnen Reports 
Knowledge of SPOT Composite 

Performance and Other 
and the SPOT Opportunity to 

Conducting SPOT Documentation 
Standard Operating Observe 
Procedures (SOP) Meuure 

N 67 67 67 67 

Mean 3.98 4.03 3.87 3.96 

Median 4.00 4.00 4.00 4.00 

Variance .61 .66 .59 .43 

Std. Dev. .78 .81 .77 .66 - - - -
Minimum 2.00 1.00 2.00 1.67 

Maximum 5.00 5.00 5.00 5.00 

Skewness -.65 -1.06' -.66 -.88* 

Kurtosis .00 1.83' -.02 1.59* 

Note. * p < .05. 

A composite of these Opportunity 'to Observe items was created by averaging across all three 
items. These results arc also presented in Table 28. The internal consistency of this composite 
measure was acceptable for research purposes (a= .79). Overall, this composite measure 
reflects the conclusions drawn from the individual Opportunity to Observe items. Specifically, 
allhough most raters had a signi ficant opportunity to observe performance, there was also a wide 
range such that some raters had very little opportunity to observe the BOOs they were rating. 

In fcrcntial Statistics 

Table 29, below, presents the intercorrelations among the performance dimensions of the BDO 
JPM and the Opporwnity to Observe lrems. Performance dimensions generally showed 
moderate to stJOng intercorrelations, ranging from .23 to .83. Not surprisingly, the highest 
correlations were found among performance dimensions that encompass simi lar behaviors. For 
example, Dimension I (Observation and Assessment of Passenger Behavior) and Dimension 2 
(Assignment and Calculation of Points) were strongly correlated (r = .80). Weaker correlations 
were found among performance dimensions with more divergent behaviors. For instance, 
Dimension 5 (Cooperation and Communication with SPOT Teammates) and Dimension 7 
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(Documentation) were weakJ y correlated (r = .23). Overall, these results indicate that although 
some performance dimensions arc highly correlated, each dimension accounts for a unique 
portion (i.e., variance) of the overall performance domain. 
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Table 29. lntercorrelations Among Dimensions of the BOO Job Performance Measure and the Opportunity to Observe Items 
aDO JOb P8rl0ririanee ueasure- Dimensions 1 2 3 4 5 6 7 8 9 10 11 "12 13 

1. Observation and Assessment of Passenger 
Behavior 

2. Assignment and Calculation of Points .80 

3. Referral of Passengers .81 .83 

4. Interaction with Passengers .78 .72 .67 

5. Cooperation and Communication with SPOT 
.65 .53 .54 .61 Teammates 

6. Interaction with Other Security Personnel .60 .64 .73 .54 .51 

7. Documentation .41 .53 .59 .30 .23 .59 

8. Search of Accessible Property and Review of 
.64 .68 .75 .50 .45 .81 .58 

Travel Documentation 
9. Preparedness and Dutifulness .52 .55 .66 .34 .40 .77 .56 .77 

10. Performance Conducting SPOr .24 .19 .18 .12 .11 -.06 .28 .04 .05 

11. Written Reports and Other Documentation* .37 .21 .35 .18 .34 .42 .36 .52 .42 .34 

12. Knowledge of SPOT and the SPOT SOP· .17 .09 .18 .07 .14 .04 .33 .14 .09 .78 .55 

13. BOO JPM Composite .87 .88 .92 .77 .68 .85 .67 .85 .76 .17 .43 .18 

14_ Opportunity to Observe Composite .31 .19 .28 .15 .24 .17 .39 .28 .22 .84 .76 .92 .31 

Note. • Denotes an Opponunity to Observe item. 
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A~reement Statistics 

Rater agreement is presented in Table 30, below. All pairs of raters demonstrated at least 
moderate levels of exact agreement (i.e., weighted kappa) for their performance ratings, and all 
kappa and weighted kappa values were significant at p < .0001. Specifically, kappa va lues 
ranged from .27 to .60, whereas weighted kappa ranged from .39 to .73. With regard to the 
recommended threshold of .40 (Landis & Koch, 1977), one of the six rater pairs exceeded this 
threshold for the kappa values, and f'ive of six exceeded this threshold for the weighted kappa 
values. Overa ll, this indicates acceptable levels of interratcr agreement between pairs of raters. 

Table 30. Kappa and Weighted Kappa Values for Performance Ratings 

Rater Pair N Kappa 
Weighted 

Kappa 
Rater 2 & Rater 9 54 0.60 0.73 

Rater 3 & Rater 1 0 54 0.38 0.56 

Rater 5 & Rater 6 99 0.37 0.51 

Rater 6 & Rater 7 99 0.32 0.55 

Rater 4 & Rater 11 162 0.27 0.39 

Rater 5 & Rater 7 99 0.27 0.48 

Note. N = Number of shared observations between rulers across performance dimensions. All kappa and weighted 
kappa values are signif1cant at p < .000 I. 

Feedback Questionnaire 
This section presents results that pertain to the job-relatedness subscales of the feedbac.k 
questionnaire. (Complete results from the feedbac.k questionnaire are presented in Appendix 0 .) 
Because these subscales provide a direct estimate of face validity,39 AIR emphasized these 
ratings while revising the selection measures following the pilot tesl. Specifically, descriptive 
statistics for each subscale across the eight assessments are presented. Subscales were derived 
by calculating the average for each item within the subscale. ATR also conducted tests of 
difference to determine if any selection measures received significantly higher ratings than other 
measures in the experimental bauery. This section concludes with a brief review of the 
comments that were provided by BOOs. 

39 Face validity represents the degree to which BOOs perceive a con·cspondencc (i.e., relatedness) between the 
selection measures nnd their job. 
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Descriptive Statistics 

As part of the feedback questionnaire, BOOs rated each selection measure on two aspects of 
jobrelatedness. First, BOOs considered the extent to which the measures appeared to assess 
content that was relevant to the job (i.e., content job-relatedness) (see Table 31 ). Overall, the 
two Problem Solving measures received the lowest ratings (M = 1.80 and 2.41) for content 
jobrelatedness. The Passenger Observation Assessment and Role-Play Exercise were two of the 
highest rated measures (M = 4.09 and 4. 14, respectively). Nonetheless, the Mental Math 
Assessment and Visual Recall Assessment were also seen as measuring job-relevant constructs 
(M = 3.88 and 3.91, respectively). 

Table 31. Descriptive Statistics for the Content Job-Relatedness Subscales 
Pauenger 

Mental Math 
Writing 

Vlaual Recall 
Ob~ervatlon Knowledge 

N 58 58 58 58 

Mean 4.09 3.88 3.47 3.91 

Median 4.00 4.00 3 .50 4.00 

Standard Deviation 0.80 0.92 0.91 0.81 

Minimum 1.00 2.00 1.00 2.00 

Maximum 5.00 5.00 5.00 5.00 

Wonder lie 
Wataon-Oiaaer 

Structured Role-Play Critical Thinking 
Peraonnel Teat Appral181 Interview Exercll8 

N 60 60 54 55 

Mean 1.80 2.41 3.24 4.14 

Median 2.00 2.00 3.50 4.00 

Standard Deviation 0.73 0.97 0.91 0.76 
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I Maximum 5.00 4.00 5.00 5.00 

Second, BDOs considered the extent to which higher scores on a measure were likely to 
correspond to beuer job performance (i.e., predictive job-relatedness) (see Table 32). Similar to 
content job-relatedness, BDOs rated the Problem Solving measures as least likely to con·espond 
to job performance (M = 2.43 and 2.88). The Passenger Observation Assessment and Role-Play 
Exercise (M = 3.86 and 3.99, respectively) were the two highest rated measures on this subscale, 
although only by a small margin. 

Table 32. Descriptive Statistics for the Predictive Job-Relatedness Subscale 
Pauenger 

Mental Math 
Writing 

Vlaual Recall Observation Knowledge 

N 58 58 58 58 

Mean 3.86 3.51 3.30 3.62 

Median 4.00 3.50 3.25 4.00 

Standard Deviation 0.67 0.92 0.88 0.81 

Minimum 1.00 1.00 1.00 1.00 

Maximum 5.00 
1-

5.00 
-

5.00 
-

5.00 
-

Wonder lie 
Watson-Giaaer 

Structured Role-Play Critical Thinking 
Peraonnel Teat Appralul Interview Exerclae 

N 60 60 54 55 

Mean 2.43 2.88 3.36 3.99 

Median 2.50 3.00 3 .50 4.00 

Standard Deviation 0.76 0.96 0.84 0.78 

Minimum 1.00 1.00 1.00 2.00 

Maximum 4.00 5.00 5.00 5.00 

Ratings from both the content and predictive job-relatedness subscales suggest that the Work 
Sample Test and Role-Play Exercise were seen as highly related to the BDO job. The Structured 
Interview received moderate ratings of job-relatedness. The Problem Solving measures were 
seen as the least relevant to the BOO job. 

Comparison of Measures 

To determine if the selection measures were significantly different on any of the subscales of the 
feedback questionnaire, AIR conducted two one-way Analyses of Variance (ANOY As). For 
each A NOVA, the independent variable was the type of selection measure (e.g., Wonderlic 
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Personnel Test, Passenger Observation Assessment). The dependent variable was the average 
ratings for each of the selection measures on a particular feedback subscale (e.g., predicti ve 
jobrelatcdness). The omnibus results for each of these ANOY As arc presented in Table 33, 
which includes effect size estimates (TJ2) . The effect size estimates indicate the amount of 
variance accounted for in the subscales that can be attributed to the differences in the predictors. 
Higbcr 112 suggest larger differences in levels of job-relatedness across assessments. 

Table 33. FStatistics for ANOVAs Comparing Differences in Subscales Across the 
Selection Measures 

Subscale Omnibus F Results Eta-squared (112) 

Content Job-Relatedness F (7, 453) = 58.25, p < .001 .47 

Predictive Job-Relatedness F (7, 453) = 22.43, p < .001 .26 

Overall, both ANOVAs indicated that there was a significant difference between the measures 
for each subscale. The largest differences between the selection measures appeared to exist on 
the content job-relatedness subscale. Slightly smaller differences were observed for the 
predictive job-relatedness subscaJe. In order to isolate the differences between the selection 
measures for each subscale, AIR conducted post-hoc tests of differ,ence. Specifically, AIR used 
a Bonferroni post-hoc test. This measure conservatively estimates significant differences by 
ad!justing for the number of comparisons. Based on the results of the Bonferonni post-hoc tests, 
the selection measures were rank ordered for each subscale on the feedback questionnaire. The 
results of the post-hoc tests are presented in Table 34. 

Table 34. Relative Ordering of the Selection Measures Based on Post-Hoc Differences 
Across Subscales 

Feedback Questionnaire SUbiCIIe 

Selection Meaaure Content Job- Predictive 
Relattdne11 JobRelattdne11 

Wonderlic Personnel Test 8 8 

Watson-Giaser Critical Thinking Appraisal 8 7 
Passenger Observation 1 1 

Mental Math 1 2 

Writing Knowledge 2 3 

Visual Recall 1 2 

Structured Interview 2 3 

Role-Play Exercise 1 1 

Sensitive Security lnformntion (SSI) 
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Tbe Passenger Observation, Visual Recall, and Mental Math Assessments, as well as the 
RolePlay Exercise, were some of the highest rated measures across the two subscales. On the 
other hand, the Wonderlic Personnel Test and the Watson-Giaser Critical Thinking Appraisal 
received the lowest ratings of job-relatedness. 

Qualitative Review of the Responses to Open-ended Questions and Comments 

Each feedback questionnaire included a section for BOOs to provide comments regarding the 
clarity of the instructions, the difficulty of the measures, and other recommendations for 
improving the assessments. With the exception of the Role-Play Exerci e, BOOs indicated that 
the instructions fo r each assessment were very clear and straight forward. For the Role-Play 
Exercise, a handful of BOOs recommended shortening the instructions to ensure candidates were 
engaged throughout the administration process. This is evidenced by the fo llowing quote, 

- Initial instructions are very extensive. A candidate may be overwhelmed by the entire 
process .. .! 

BOOs also provided comments regarding the difficulty of each selection measure. First , 
although many BDOs found the questions on the Wonderlic Personnel Test to be easy, they 
found the overall test to be difficult due to the amount of time provided to complete the measure 
(i.e., 12 minutes). For example, one BOO commented, - I felt most of the questions were easy 
but not enough time [was given] to complete the tesU 

For the Work Sample Test, BOOs indicated that the levels of difficulty varied across the 
assessments. In general, BOOs indicated that there were too many passengers included in the 
Passenger Observation Assessment. For example, one BOO indicated, -Too many people to 
follow at once. Confusing for someone who does not [have] observation techniquesJ BOOs 
also indicated they found it challenging to ignore the SPOT behaviors they were trained to 
observe. For example, one BOO commented, - I found learning new behaviors in just a few 
seconds [andJ trying not to use ingrained behaviors learned was a little confusing.! 

Most BDOs found the Mental Math Assessment to be easy. Consistently, BOOs recommended 
adding negative numbers to the items to increase both the realism and the difficulty of the 
assessment. For example, one BOO commented, -To make this even more relevant to the BOO 
job, add problems with simple subtraction as wciU 

ln general, BOOs found the Writing Knowledge Assessment, the Visual Recall Assessment, and 
the Structured Interview to be moderately difficult and related to the BOO job. ln response to 
the Wri ting Knowledge Assessment, most BOOs provided feedback similar to a participant who 
said, -Written reports play an important role in the job. Good to see an assessment that takes 
this into account. I As an example of the responses regarding the Visual Recall Assessment, ooe111 
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BDO indicated, - Very closely related to the BOO job and 1 feel tbis would be a great test for a 
new hire.l Similarly, participants commented that the Structured Interview was moderately 
difficult and provided an opportunjty to demonstrate their ski lls, saying, for example,-The 
questions asked provided the opportunity for me to demonstrate that I could process and recall 
information in a high pressure situation. This relates to the BOO casual conversation.! 

For the Role-Play Exercise, BOOs confirmed that they would be better prepared than untrained 
job candidates. One BOO commented,-This was a good exercise, however T could imagine 
how a person who is not yet a BOO would become nervous under such on-the-spot scenarios.! 

Finally, BOOs provided a number of general comments that were similar across sites. For 
instance, many BOOs commented on the poor resolution and brightness of the Passenger 
Observation Assessment video. Til is was primaril y due to the use of a portable projector for 
displaying the videos. Additionall y, many BOOs questioned the job-relatedness of the Writing 
Knowledge Assessment, suggesting that the assessment emphasized editing, which could be 
performed by the Spelling and Grammar function within Microsoft Word®. 

Final Predictor Measures for Validation Study 
On the basis of the results of the pi lot test, the feedback received from BOOs, and AIR 
experiences during the pilot test. ALR identified a number of potential changes that needed to be 
considered before assessing the selection (predictor) and criterion measures in the validation 
study. These changes were reviewed during a briefing heJd in June 20ll with representati ves 
from TSA's Office of Human Capital (OHC) and OSO. This section describes the changes that 
were made to each of the selection measures following the pi lot test. 

Problem Solving Measures 
AIR retained both Problem Solving measures for the validation study. These measures 
demonstrated adequate levels of variability and internal consistency during the pi lot Lest. Both 
the Wonderlic Personnel Test and "the Watson-Giaser Critical Thinlking Appraisa l were retained 
in the experimental selection battery primarily to serve as measures of construct validity. 

The Watson-Giaser Critical Thinking Appraisal was also retained to serve as an alternative 
assessment in the event that the other newly developed selection measures demonstrated 
inadequate psychometric properties in the validation study. 

Work Sample Test 
ln addition to retaining the Problem Solving measures, AiR modified the four assessments within 
the Work Sample Test. This section describes these changes. 
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Passenger Observation Assessment 

Following the pilot test, ALR decided to reduce the number of forms for the Passenger 
Observation Assessment to address poor functioning items and improve the variability of the 
total scores. The best functioning passengers (i.e., those who did not display tricky behaviors or 
appearance factors and were properl y spaced throughout the video) were retained from each 
version within a form. For example, the best functioning passengers from Form A Version I and 
Form A Version 2 were combined into a single form (i.e., Form A). A similar process was 
conducted for the two versions of Form B. This process was informed by item-level analyses 
and feedback from BOOs. For example, A[R retained those passengers that displayed behaviors 
and appearance factors with adequate levels of item difficu lty. Passengers who were identified 
as tricky or overl y difficult by the BDOs were removed. 

Second, AIR identified two behaviors and appearance factors for removal: Wearing Glasses and 
Sflaking Hand!; with Another Passenger. AIR removed the appearance factor Wearing Glasses 
because many BOOs indicated it was difficult to see if the passengers were wearing glasses, 
especially when the glasses had light-colored frames. AIR removed the behavior Shaking Hands 
with Another Passenger because it did not show any variability across the forms; this item was 
answered correctly by all of the BOOs. Furthermore, there was an instance in one of the video 
recordings when a passenger acknowledges another person in-line with an informal handshake, 
similar to a high-five. Some BDOs commented that this behavior could be seen as a handshake 
by some participants, which would make the item less objecti ve. 

Third, AIR modified the Passenger Observation Assessment to ensure that job candidates could 
more easily identify the appropriate passengers. For example, ALR modified the wrillen 
descriptions of the passengers to make each passenger more distinguishable. Also, the amount of 
time that the tone sounded and the identification boxes appeared above the passengers head was 
increased to three seconds. This helped ensure that job candidates could identify passengers 
even if they had taken their attention away from the screen in order to record their responses. 
The identification boxes were also repositioned for some passengers so that it was clearer which 
passenger was identified. Finally, the numbering system was changed to reflect which of the 
requisite passengers was identitied (i.e., passenger one through eight) rather than the passenger's 
relative order in the entire queue (i.e., the passenger's position in the security screening I ine from 
the first passenger). 

Fourth, AlR implemented a group-based administration that relied on computer monitors, rather 
than a projector. This was done for two reasons. First, a number of BOOs indicated that it was 
difficult to sec the details of the video recording. The BOOs indicated that they could not 
identify certain behaviors and appearance factors, especially for those passengers in the second 
row of the security screen line. Se.cond, this modification allowed ALR to more efficiently 113 
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adrninjster the assessment. During the two site visits to Boston 's Logan Airport (BOS) and 
Baltjmore-Washington International (BWI), AI.R pilot tested group administrations of this 
measure to determine whether there would be any significant impact on the tesling process. The 
BIDOs and the pilot data suggested that this modified approach did not hinder performance. 
Thus, ALR decided to implement tbe Passenger Observation Assessment on computer monitors 
in small groups (i.e., three to four BOOs) during the validation study. 

Finally, AIR reduced the length of the instructions in the administration guide, while retaining 
the important content. Many BOOs commented during the pilot test that these instructions were 
too long and that it may be difficult for a job candidate to retain so much information. Thus, 
AIR revised these instructions so that they were shorter and emphasized the key pieces of 
information a job candidate would need to complete the measure. 

Mental Math Assessment 

(b)(3):49 Second, AIR slight ly increased the speed at which each value appeared on the 
screen. The amount of time was reduced from 1.5 seconds to I second. Finally, ALR removed 
items that consisted of three vaJues or less. These items were answered correctl y by nearly all of 
the BOOs during the pi lot rest. Thus, they did not provide any useful information in 
differentiating among participants. 

In addilion to increasing the difficulty of the measure, AJR also improved the clarity of the 
instructions. Specifically, ArR modified the ini tial instructions to clarify the design of the test 
and the structure of the test items for test-takers prior to completing the example item. AIR also 
added language in the administration script that explained the purpose of including behaviors and 
appearance factors on the slide (i.e., improve the reali sm of the test) and provided additional 
information following the practice items. Writing Knowledge Assessment 

Following the pilot test, AIR modified the Writing Knowledge Assessment to ensure that 
testtakers did not edit or rewrite the passage, but instead identified and circled the errors. First, 
the name of the measure was changed to -Writing Knowledge! so that test-takers did not 
believe they had to draft or create a Written Summary. Also. instructions were added to the 
administration guide and the response booklet that emphasized the fact that test-takers were ro 
focus only on identifying and circling errors. Finally, in the example item, AIR included circles 
that identified errors in the passage, rather than displaying the con·ect forms of the sentences. 11 4 
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Visual Recall Assessment 

Following the pilot test, ALR reduced the number of Visual Recall Assessment forms from three 
to two (i.e., Forms A and C); Form B was removed due to its low levels of internal consistency. 
AIR also removed or edited items that were identified as tricky or misleading by item-level 
analyses or BOOs during the group feedback sessions. For example, items that referred to 
passengers who were -facing the cameral! were removed for being too subjective. AIR also 
edited response options that were not selected by BOOs or showed negative-item total 
correlations. 

In addition to revising the content of the measure, AIR also updated the instructions. For 
ex.ample, language was added to the script that emphasized that test-takers should focus on 
passengers and the entire background environment. 

Finally, AIR developed a practice test for this measure. This item consisted of a single image 
and two multiple-choice items. Items were specifically developed to provide test-takers with an 
understanding of the type of information they should be memorizing (e.g., detai ls of the 
passenger, objects in the background environment), without using items that were included on 
the actua I test. 
Structured Interview 
Following the pilot test, TSA 's Office of Human Capital recommended removing the Structured 
Interview from the validation study. There were a number of benefits and drawbacks to this 
approach. First, including the Structured Interview as part of the va lidation study would have 
provided a more comprehensive eva luation of the proposed selection system. For example, AIR 
could have collected additional data for each interview item to determine which ones 
demonstrated the most variability and elicited relevant responses. Also, AIR could have 
ex.amined the degree of overlap among the newly developed selection measures and the 
Stn1ctured Interview. On the other hand, the Structured Interview was one of the most resource 
intensive assessments. It typical ly lasted 60 minutes and could only be administered on a 
oneonone basis. AlR estimated that including this insu·ument would have added one to two days 
of data collection per site visi t. Gi ven that the Structured Interview had been previous! y included 
as part of a TSA content-validation study, AIR agreed with OHC's recommendation and 
removed the assessment from the validation study. 

On the basis of the results or the pi lot test and feedback from BDOs, AlR modified the updated 
Structured Interview. Specifically, AIR revised the updated Structured Interview questions, and 
edited the rating scales, competency definitions, probes, and administration procedures. The 
fo llowing sections describe each of these changes. 
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lnterview Items 

After the pilot test, AIR identified the two best functioning interview items for each competency. 
These items were chosen based on the range of observed scores and a qualitative review of the 
types of responses that were typically elicited. Items that provided more variability were favored 
over those with a narrower range of scores because these items are more likely to provide useful 
information during the BDO hiring process. Likewise, AIR identified items that typicall y 
elicited responses that aligned with the intended competency. For example, Teamwork items 
that typically led BDOs to di.scuss how they facilitated a group's performance, rather than 
discuss their own activities. were r·etained. 

AlR also sought to retain pai rs or items that were parallel within a competency. For example, 
within the Multitasking competency, AIR retained two items that pertained to how a job 
candidate can synthesize multiple pieces of information. This increased p<u·allelism will allow 
TSA tO conrinue to provide Assessors with the option of selecting which interview item to 
ad!minister. 

Competency Probes, Definitions. and Rating Scales 

In addition to refining the Structured Interview items, AIR also modified the Structured 
Interview probes. In the current Structured Interview, each interview question is associated with 
Follow-Up Probes. These probes can be used to prompt the job candidate to provide more 
information or clarification. The goal in using Follow-Up Probes is that the Interview Assessor 
will gain enough information to evaluate the job candidate's performance on the competency, 
whi le treating job candidates consistently throughout the hiring process. Cun·ently, the same 
probes are used across each o f' the items. Specifically, the following probes are included for each 
competency: 

-Can you please provide some more information?! 

- What specifically did you do?l 

-What was the outcome of that situation?! 

During the pilot test, however, AIR determined that the development or more specific Follow-Up 
probes would allow for increased specificity in requesting additional information whi le 
maintaining the standardization desired in the use of Follow-Up Probes. As such, AIR 
recommended adding item-specific Follow-Up Probes. Example item-specific Follow-Up Probes 
for a newly developed question in the Teamwork competency are: 

-Can you please provide some more information about how you helped the team work 
together?!, and 116 
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- What specifically did you do to help the team work Logetber?l 
ln addition to these Follow-Up probes, AlR recommended including a new type of interview 
probe: Item Probes. During the pi lot test, several participants indicated that they had no previous 
personal experience that pertained to the competency in question. To address these types of 
responses, AIR recommended adding Item Probes to help avo.id instances in which a job 
candidate cannot be scored on a particuhu· question. That is, if a job candidate is unable to 
provide a response to a given question (e.g., says, ''That has never happened to me"), raters may 
try to elicit a response by using the Item Probes. Example Item Probes for a newly developed 
interview item assessing the Attention to Detail competency are: 

- Has there been a task at work or school that reqt1ired you to follow specific 
instructions?!, and 

-Has there been a task at home that required you to follow specific instructions?! 

Among with updating the Structured Interview probes, AJR also recommended modifying the 
competency definitions and rating scales to increase their ease of use by the Structured Interview 
Assessors. In regards to competency definitions, AIR recommended some minor revisions to 
increase their readabi lity. Examples of revisions to the Multitasking definition include the 
following: 

The term -utilizingl was changed to - use, ll and 

The phrase -informationa l inputl was changed to - information .! 

AIR also determined that differentiating a competency's definition from the behavioral anchors 
contained in the rating scale may increase the ease with which raters could use both tools to 
reliably provide ratings. Por example. the current Teamwork definition includes the fo llowing 
behavioral anchors that are also included in the Exemplary rating scale point: -Encourages and 
facilitates cooperation, pride, trust, and group identity; fosters commitment and team spirit; 
works with others to achieve goals.l AIR recommended revising the Teamwork competency's 
definition to avoid using the same behavioral anchor language in its delinition and scale anchors. 
The proposed definition was as follows: -Works cooperatively with others to achieve shared 
goals; openly shares information, knowledge, and expe11ise with the team; puts team goals ahead 
of individuaVpersonal goals. I The revised definition of Teamwork represents a summary of the 
competency wi thout including specilic anchors from any of the rat ing scale points. 

Proposed changes to each competency's rating scale were intended to increase the ease with 
which interview Assessors would be able to use the rating scales to provide reliable ratings. Tbe 
types of changes proposed include: 117 
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increasing the parallelism across the anchors wi thLn each rating scale, 

adding exemplars to assess responses for the newly developed interview questions, 

removing frequency-based qualifiers, and 

using a dichotomous rating scale for the Honesty-Integrity competency. 

In the current version of the Structured Interview, a five-point rating scale is provided for each 
competency. Behavioral anchors are provided at the 5 (Exemph11y), 3 (Sati.~factory), and I 
(Unsatisfactory) scale points. The type of anchors provided at each scale point in the original 
rating scales varied within a competency. In other words, the types of criteria used to describe 
Exemplary performance may have differed from the criteri a u eel to descri be Sati.1j"actory or 
Unsatisfactory. These differences made it difficu ll for the Interview Assessors to provide 
consistent ratings using the rating scales. Changes were proposed to create varying levels of the 
same behavioral anchors in each rating scale (i.e., very effective, somewhat effective, and 
ineffective examples of the same behavior). 

For example, in the Multitasking competency, one anchor in the Satisfactory rating scale point 
specifically referenced management of confl icting priorities, whereas the other scale points did 
not explicitly include - time management.! As such, AIR recommended incorporating varying 
levels of time management in all three scale points. 

AIR also recommended re-ordering the anchors within the Exemplary, Satisfactory, and 
Unsati~:factory scale points to present them in the same order for each competency. For 
example, anchors were edited and reordered in the Self Management competency such that 
varying degrees of the following behaviors are presented in the same order for each rating scale 
point: Goal setting, level of effort displayed, prioritization of work, on-time completion of tasks, 
and level of ini tiative displayed. ln some cases, AIR recommended adding anchors that relate to 
the newly developed Structured Interview items. For example, in the Attention to Detail 
competency rating scale, an anchor regarding the job candidate's ability to provide clear 
instructions was added to each scale point to address a new item. 

With the exception of the Oral Communication objective, which can be observed throughout a 
job candidate's interview, AIR recommended removing all behavioral anchors that assess the 
frequency of a behavior (e.g., always, consistently). Because the interview provides only a 
single example of a job cand idate's behavior, and it is unlikely that they wil l refer to a series of 
behaviors, the freq uency-related qualifiers arc less helpful for differentiating a job candidate's 
performance between two scale points. The frequency qualifiers were replaced with - degree of 
effectiveness! qual ifiers (e.g., very effective behavior, somewhat ef fective behavior, ineffective 
behavior). 118 

Sensitive Security Informa tion (SSI) 

... .l.VARNINO: THIS RECORD CO:-<TAINS SENSillVE SECURITY INFORM ATION THAT IS CONTROLLED UNDER 49 C.F.R. PARTS IS AND 1520. NO 
MRT OF TillS Rl·lvKv • I n<;ro TO I'ERSONS WITIIOUT A NFED TO KNOW .I AS DFFINFD IN 49 C.F R MRTS I S AND 1520. 

EXCEP 

WITI I TilE WRITI'EN PERMISSION OF Till! ADMINISTRATOR OFTIIETRANSPORTA110N SHCURITY ADMINISTRATION vK ••••• : -

TRANSPORTATION. UNAUTHORIZED RELEASE MAY RESULT IN CIVIL PENALTIES OR OTHER ACTION. FOR U.S. OOVERNMIONT AGENCIES. 
PUBLIC DISCLOSURE GOVERNED IJY 5 U.S C. 552 AND 49CP.R. PARTS 15 AND 1520. 



TSA 15-00014 - 005603

~ensitiYe Seem ity lufm mation (SSI) 

For lhe new Honesty-Integrity items, AiR developed a live-poiol ruting scale to evaJuate a job 
candidate's response. This scale was similar in format to the existing ratings scales. Although 
the five-point rating scale al lowed Assessors to evaluate a wide-range of performance, some 
commented that they had difficulty differentiating between Satisjact01y and Exemplary 
responses wilh regard to a job candidate's Honesty/integrity. Thus, AlR also developed a 
twopoint rating scale for TSA to consider implementing. This scale features behavioral 
anchors for Unsatisfactory and Sari.1jactory responses. This scale may be ea~ier for Assessors 
to use while still enabling hiring officials to differentiate among job candidates. 
Administration Procedures for Structured Interview 

In addition to updating the items, competency definitions, probes, and rating scales, AIR 
recommended a few moditications to the administration process for this assessment. These 
include: 

• Providing a Candidate Packet for each job candidate to revi.cw while the instructions arc 
read aloud, 

• Providing high-level information about the competencies assessed in the interview, 

• Standardizing scoring procedures for questions that the job candidate does not answer, 

• Adding key administration instructions provided in the Structured Interview Training to 
the Structured Interview Administration Guide, 

• Labeling each competency in the administration guide so candidates cannot read the title, 
and 

Using testing signs (e.g., List of Prohibited Items, Testing in Progress). 

Each of these modifications is described in more detai I below. 

During the pilot test, participants were provided with a - Candidate Packet! which contained a 
copy of the script that was read aloud by the Administrator. This process was implemented LO 

accommodate job candidates who may be able to retain the instructions best by following along 
with the Administrator on a hard copy, rather than simply listening to them read aloud. AIR 
recommended lhat TSA implementlhis change in the administration of lhe Structured i nterview. 

In addition to the -Candidate Packctll , AIR recommended that TSA provide job candidates with 
a high-level description of some of the competencies assessed cluri ng the interview. This 
recommendation is based on comments made by BDO dwing the job analysis that they did not 
see Lhe relationship between the interview questions and the job. Providing job candidates with 
an indication of the performance criteria may help address this issue and could improve the 119 
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perceived job-relatedness of the measure without impacting its abiliity to provide useful 
information during the hiring process (Klehe et al., 2008). 

Following the pilot test, ATR determined that it may be advantngeo·us to document items for 
which job candidates are unable to provide a response. Documenting which interview questions 
typically lead to non-responses may help inform future item revisions. As such, AIR 
recommended the addition of an-N/ AI response option to the current five-point scale 
( I =Unsatisfactory, 5=Satisfactoly). ln addition, AIR recommended adding instructions to the 
Structured Interview Administration Guide to indicate how to score job candidates on interview 
items for which they do not provide a response (i.e., provide a not applicable or N/A option). 

The original Structured Lnterview Administration Guide provides key guidance with regard to its 
administration, some of which is not currently included in the TSA 's BDO Administration 
Guide. As a result, AIR recommended including the following instructions in TSA 's BDO 
Administration Guide: 

• - If a candidate has difficulty responding to a question, make a note, and return to the 
question at the end of the interview!, and 

• -Also, note that information obtained from any interview question can be considered 
when making a competency ratingll . 

In addition, AIR recommended modifying the layout of this guide to list the competencies in a 
more discreet fashion. During the pilot test, ALR observed some instances where fnterview 
Assessors had to cover the.ir administration guides so that job candidates could not see which 
competency was associated with the question asked. To make it easier for Lnterview Assessors 
to conceal the name of the competency during the Structured fmerview, AlR recommended 
reformatting the names of the competency on each rating scale page. Specifically, competency 
names were moved to the upper right hand corner and a lighter grey font color was used. 

Finally, during the pi lot test, AlR added testing administration signs as an appendix to the 
Revised Structured Interview Administration Guide to be used during the administration of each 
of the assessments. These signs included a: 

• - Prohibited ltemsl sign, which listed pencils, ca lculators, blank sheets of paper, cell 
phones, books, newspapers , and electronic devices (e.g. , iPod) as items from the testing 
room, and 

• -Testing in Progress! sign, which was used to indicate that the room was in use. 
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Tbese signs helped to ensure a proper testing environment during the pilot test and are 
recommended additions for the BOO Administration Guide. 

Role-Play Exercise 
Following the pilot test, AIR revised the Role-Play Exercise to clarify the instructions, 
differentiate the rating scales, update the Resource Person's script, and modify the alternate 
forms. Each of these changes is described in more detail in this section. 

Many of the BOOs commented on their feedback questionnaires aDd during the feedback 
sessions that the instructions for the Role-Play Exercise were roo long. AIR shortened the 
instructions, while retaining the key pieces of information. BOOs also commented that the 
image of the security officer that was included to provide additional contextual information 
during the instructions for external applicants may be distracting. Thus, AIR removed this image 
from the Role-Play Exercise for the validation study. 

In addition to revising the instructions, AIR also modified the rating scales for tJ1e Role-Play 
Exercise. Both AIR and STSM Assessors commented that it was difficult to differentiate the two 
rating scales (i.e., Elicitation of Information and Active Listening). Thus, AIR repositioned 
certain anchors across the rating scales so that they were better aligned to their definitions. For 
instance, AIR moved the qualifier that addresses a job candidate's ability to embed questions 
within the conversatjon from Elicitation of Information to Active Listening. AIR also renamed 
the Active Listening rating scale so that it better reflected the underlying construct. Specifically, 
the rating scale was renamed Conversation Skills. 

Following the pilot test, AlR also modified the Resource Person's script. These modificat ions 
were based on a qualitative review of the Role-Play Exercise performances. Specifically, AIR 
recorded each instance in which a BDO's question elicited an - 1 don ' t knowl response from the 
Resource Person. Based on the frequency and type of question, AIR updated the Resource 
Person's script to include a response to the question. For example, A1R included information in 
the revised script that addressed the passenger's baggage, how frequently he or she travels, his or 
her famil iarity with the screening process, and information about the weather at his or her 
destination. These modifications were made to help improve the naturalness of the conversation. 

Finally, AIR modified how the alternate forms of the Role-Play Exercise were structured in order 
to increase their parallelism. Specifically, rather than use two separate character scripts as a 
foundation for the two forms, A1R developed a single character but created parallel Summary 
Statement questions. Thus, the forms differed not by the Resource Person's information, but by 
the questions that the job candidate was tasked with answering. As additional information was 
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added to the character's script, it became more likely that the Resource Person would have 
difficulty keeping the two fictitious characters distinct. This may have increased the likelihood 
that a Resource Person would provide inaccurate information that impacted a test-taker's 
pe1formance. Thus, by creating a single character, AIR intended to improve the standardization 
for the administration of the alternate forms. In order to develop these parallel questions, AJR 
considered the type and amount of information each question required a test-taker to gather. For 
example, if one form asked job candidates to gather information about the Resource Person's trip 
to the airport, another form may require job candidates to el icit inf01mation about the 
passenger's trip to his or her hotel. For the validation study, AIR developed two sets of 
questions using these specifications. 

Feedback Questionnaire 
In addition to updating the selection measures, AlR also modified the feedback questionnaire. 
First, because the Structured Interview was not included in the val idation study, AIR removed 
the Propriety of Questions subscale because these items pertained specifical ly to the 
Honestylntegrity questions. Second, AIR revised some items based on BDOs' feedback. For 
ex.ample, the job-relatedness questions referred to the BDO job as a unitary concept (e.g., -A 
person who scored well on this component will be a good BDO.II). However, BDOs indicated 
that some measures (e.g., the Passenger Observation Assessment) were only related to specific 
job duties (e.g., observing passenger behaviors). Thus, AIR modified the items on the content 
and predicti ve job-relatedness scales so that they distinguished between separate aspects of the 
job (e.g., -A person who scored well on this component will be good at some tasks needed for 
the BDO job.ll). Finally, AIR added more targeted open-ended questions to the general comment 
box. Specifically, BDOs in the validation study were asked - How difficult was this 
testlexcrcise/component?l and - How clear were the test/exercise/component instructions?! 
These questions were used to guide BDOs in providing their feedback, but they were still 
provided with a general comment box for use in providing recommendations for improving the 
measures or other relevant suggestions. 

BDO Job Performance Measure 
Based on the results of the pilot test, no revisions were made to the BDO JPM or rater training. 
However, AIR did include two additional Opportunity to Observe items. These items refen·ed to 
a BDO interacting with passengers and security personnel as well as conducting referrals and 
passenger screening. These items were added to provide a more comprehensive evaluation of 
STSMs' opportunity to observe a BOO's performance. 

In addition to the Opportunity to Observe items, AIR added three items to the training evaluation 
form. These additional items asked STSMs to provide feedback about the format of the BDO 
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J PM and the effecLiveness of lhe frame-of-reference exerc ise. AIR included these items to 
conduct a more thorough evaluaUon of the rater training. 
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CHAPTER V: VALIDATION STUDY 

Validation Study Participants 
At each site, participants were recruited through communications with theiJ supervisor. Prior to 
agreeing to participate, BDOs were informed that their participation was voluntary and would 
nor affect their standing with TSA. BDOs were also informed that their responses would be kept 
confidential and that results would be reported at a group-level so individual responses could not 
be identified. Each participating airport provided a list of volunteers for usc in developing the 
data collection schedule. In total, 2 16 BDOs participated in the validation study. The final 
sample (n = 214), however, was slightly smaller. 

During the validation study, AfR documented any and all admi nistration issues (e.g., equipment 
fa ilure, TSA observations) or environmental distractions (e.g., loud noises, interruptions) that 
occurred. For two participants, these occun·ences were severe enough to warrant their removal 
from the data set entirely. For others, the distractions occurred only during one assessment. 
Table 35 below provides detail regarding the number of participants that were removed for each 
assessment. Each of these instances was qualitatively reviewed by AIR and decisions about their 
inclusion or exclusion were made by the research team. 

Table 35. Number of Participants Removed for Each Assessment 
Assessment Number of Participants Removed 

Wonderlic Personnel Test 12 

Watson Glaser Critical Thinking Appraisal 13 

Passenger Observation Assessment 6 

Mental Math Assessment 11 

Writing Knowledge Assessment 7 

Visual Recall Assessment 19 

Role-Play Exercise 17 

Prior to analyzing participant data, AIR performed a number of data cleani ng activities. This 
process consisted of quality control activities such as checking for data entry errors and 
examining out of range values. Additionally, ATR examined the data for each measure to check 
for excessive missing data and outliers, which can have a considerable negative impact on data 
analysis results. 
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Three categories of outlier data were assessed: univariate, bivariate, and multivariate out liers. 
Univariate outliers occur when there is an extreme value on either end of the distribution for a 
single variable. Bivariate and multivariate outliers are cases that have extreme values on two or 
more variables, rcspccti vcly. A I R idcnti fied 17 univariate outliers, 31 bivariate out I icrs, and I 
multivariate outlier. For univmiate outliers and bivariate outl iers, AlR only removed the extreme 
values on a specific selection measure. For example, if a participant was identified as a 
univariate or bivariate outlier for the Passenger Observation Assessment, then only this score 
was removed, whereas his or her scores on the remaining selection measures were retained. AIR 
removed all of the selection measure scores for the one participant who was identified as a 
multivariate outlier.23 

Table 36 provides frequencies and percentages for the primary airport, pay grade, and tenure for 
both the validation study and the BDO population. Participants had an average of 2.94 years 
tenure within the current position (SD = 1.41 ), which is quite similar to that of the BDO 
population (M = 2.93, SD = 1.1 7). Additionally, part icipants had been with TSA for an average 
of 6.81 years (SD = 2. 17). 

Table 36. Airport, Pay Grade, and Tenure for Validation Study Sample and BOO Population 
Sample (n = 214} Population (n = 2935} 

Primary Airport - N Percentage 
1-

N Percentage 

DCA- Washington, DC 13 6% 42 1% 

DEN- Denver, CO 22 10% 59 2% 
lAD - Washington, DC 15 7% 42 1% 

2.l This part icipant was likely identified as a multivariate outlier due to his or her high performance ralings but low 125 

scores on multiple selec tion measures. 
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ILM - Wilmington, NC 4 2% 5 0% 
JFK - New York, NY 23 11% 116 4% 

LAS- Las Vegas, NV 29 14% 75 3% 
LAX - Los Angeles, CA 25 12% 96 3% 
MOW - Chicago, IL 17 8% 31 1% 

PHL - Philadelphia, PA 17 8% 61 2% 
PHX- Phoenix, AZ 23 11% 66 2% 
RDU - Raleigh, NC 14 7% 25 1% 

SJC- San Jose, CA 12 6% 24 1% 
Pay Grade N Percentage N Percentage 

F 164 77% 2035 69% 

G 50 23% 629 21% 
H 0 0% 222 8% 

I 0 0% 49 2% 
Tenure (Years) Mean Std. Deviation Mean Std. Deviation 

In Current Position 2.94 1 .41 2.93 1.17 

WithTSA 6.81 2.17 - -
Not Available 

Table 37 presents the demographic characteristics of the validation study partJctpants in 
comparison to the overall BDO population. The sample of BDOs who participated in the 
validation study was comparable to the BDO population in terms of gender, ethnicity, and race. 
Specifically, a majority of the sample was male (66%), non-Hispanic (79%), and white (49%); the 
BDOs in the population were mostly male (67%), non-Hispanic (83%), and white (55%). The 
average age of the sample (M = 40.94, SD = L 1.1 8) was similar to the average age of BDOs in the 
overall population (M = 42.59, SD = 11.13). 

Table 37. Demographic Data for Validation Study Sample and BOO Population 
Sample (n = 214) Population (n = 2935) 

Demographics 
N 1 Percentage N 1 Percentage 

Gender 

Female 72 34% 967 33% 

Male 142 66% 1968 67% 

Education Level 

High Schooi!GED 22 10% - -
Some College 98 46% - -
Associate's Degree 28 13% - -
Bachelor's Degree 55 26% - -
Master's Degree 5 2% - - 26 
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Ethnicity 

Hispanic or Latino 43 20% 488 
Not Hispanic or Latino 169 79% 2448 
Other 2 1% -

Race 

Asian 11 5% 142 
Black of African American 53 25% 655 
Native Hawaiian or Pacific Islander 8 4% 14 
Two or More Races 17 8% 4 
White 105 49% 1607 

American Indian or Alaska Native 1 1% 25 
Other 10 5% -.. . . 

- Not Available Note. -Otherl1ncludcs partiCipants who en her wrote lllspan1c (Domm1can 
Republic). Indian, or Latino. 

17% 
83% 
-

5% 
22% 
1% 

<1% 
55% 
1% 

-

rdeally, the sample of BOOs would be similar to an applicant population to better simulate a 
typical hiring scenario. Given the voluntary nature of the study and the recent hiring freeze for 
the SPOT program, however, this was difficult t.o achieve. For instance, nearly a quarter of the 
participants were G-Band BOOs (23%) and the average tenure for t·he participants was 2.94 years 
(SD = 1.41 ). These figures suggest that the majority of BOOs who participated in the validation 
study were experienced job incumbents and are likely to perform di fferent ly on the selection 
measures than job candidates. AIR considered these differences wh ile conducting the validation 
study analyses and developing recommendations. 

Validation Study Method 
This method section describes the procedures used for collecting data during the validation study, 
including the pre-site visit preparation activities, the on-site administration process, and 
procedures for collecting selection measures (predictor) and job performance (criteria) data. 
Generally, tl1ese procedures were the same as those used during the pilot test. Nonetheless, any 
changes that occurred between the pilot test and the validation studies are described in this 
section. 
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Pre-Site Visit Preparation 
This section describes the steps AIR took to prepare for the si te visjts. These included 
identifying ajrports to participate, conducting trainings, and assigning test forms to participants. 
Each of these steps is described in more detail below. 

Site Selection Process 

AIR worked closely with TSA's Office of Security Operations (OSO) to identify and 
communicate with potential validation study sites, which were identified based on geographic 
location and airport size. In addition, sites who had participated in the pilot test were ineligible 
for inclusion in the vaJjdation study.24 AIR collected data at ll sites from early September 2011 
to late November 20 II, as outlined in Table 38. 

Table 38. Location and Dates of Validation Study Site Visits 
Primary Airport (Code) Date of Visit 

lAD - Washington, DC September 13, 2012 - September 14, 2012 

MDW - Chicago, IL September 21, 2012- September 23, 2012 

RDU - Raleigh, NC October 4, 2012- Oc1ober 6, 2012 

PHX - Phoenix, AZ September 28, 2012 - September 29, 2012 

SJC - San Jose, CA October 12, 2012- October 13, 2012 

LAX - Los Angeles, CA October 18, 2012- October 20, 2012 

DEN - Denver, CO October 25, 2012 - October 27, 2012 

PHL - Philadelphia, PA November 1, 2012 - November 3, 2012 

LAS- Las Vegas, NV November 9, 2012- November 11, 2012 

JFK - New York, NY November 14, 2012 - November 17, 2012 

DCA- Washington, DC November 29, 2012- November 30, 2012 
. . . . 

Note. Candidates from Wlimmgton, NC (ILM) partiCipated dunng the RDU slle VISit . 

24 These airports were excluded to ensure that the BOOs who participoted in the validation study had not completed 
previous versions of the assessments. This limited the impact of confounding practice effects. Also, by recruiting 
airports who had not participated in the pilot test, AIR and TSA were able to include a more diverse group of BOOs 
throughout each phase of the study. 
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As was done for the pilot test, AIR conducted teleconferences with representatives from all of tJ1e 
participating airports before the site visits. These teleconferences were conducted using a semi­
structured protocol (sec Appendix P). During the teleconferences, AIR provided background 
information about the study, described the purpose of the validation study, outl ined scheduling 
and room/equipment requirements, and provided criteria for recruiting study participants. 

With respect to study participants, to ensure the quality of the data, the study required 20-30 
BOOs per site who were wi lling participants. Preferably, these BDOs would have less than 6 
months of experience and represent a range of pelformance (i.e., both high and low performers). 
Thjs wou ld create a sample that most closely resembled that of the job candidate pool. ln 
addition, it was important to have the participation of 2 SPOT Transportation Security Managers 

(STSMs) per site. AIR asked for STSMs who had the opportunity to observe BDO's 
performance, could participate in a rater training course on use of the BDO Job Performance 
Measure (JPM), and could provide independent performance ratings for each participating BOO. 
In addition, each airport designated a points-of-contact (POC) to lead the recruitment effort at 
their airport and correspond directly with AIR. 

Following the initial teleconferences, AJR provided each site with read-ahead materials for the 
POCs to disseminate to potential participants during the recruitment process (see Appendix Q). 
These materials described the study and participants' potential role in the validation study. In 
turn, each airport provided a list of BDO volunteers and information about their work schedules. 
AIR used this information to create draft agendas that wotr ld ensure the most efficient use of 
BOO and BDO manager time and limit disruption of security operations and the critical mission 
of passenger screening. Then, AIR and the airport POCs coordinated efforts to finalize the 
agendas before the data collection. This process resulted in two-. tl1ree-. four-, or five-day site 
visits. 
Training 

As with the pilot test, AIR conducted a series of training sessions prior to beginning data collection. 
These sessions included Adrninistnuor training, Assessor training, and Resource Person training. In 
general, these trainings were similar to those conducted during the pil,ottest. However, changes to 
the procedures used for the validation study are specified below. 

Administrator Training 

First, AlR completed internallrainjng sessions during wrucb Adrninjstrators practiced using the 
protocols and administration guides for each selection measure. These sessions were simi lar to 
those conducted during the pilot test. During each session, two or three AIR researchers 
practiced reading each script aloud, distributing test materials, and operating the video-based 
equipment (e.g., Passenger Observation Assessment video recordings). 

Assessor Training 
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[n addition to an Administrator u·aining, AIR conducted an internal Assessor training for the 
Role-Play Exercise Assessors. This training was modeled after the BDO JPM rater training 
provided to STSMs during the pilot test (see Appendix R). This one-hour training sess ion was 
designed with the following learning objectives: 

Understand the responsibilities of the Assessor during the Role-Play Exercise, 

Understand common rating errors and how to avoid them, 

Understand how to use the rating scales and Summary Statement Checklist, 

Understand how to rate a job candidate's performance using the Assessor Guide, and 

Understand how to make ratings so that they are fair, accurate, and consistent across 
raters. 

To accomplish these goals, two AIR faci litators began by providing the Assessors with an 
overview of the Role-Play Exercise, including the purpose of the assessment, the administration 
process, and the rating materials. In addition, the facilitators di scussed common rater errors,25 in 
an effort to min imize the occurrence of these errors during data collection. Finally, the training 
concluded with a frame-of-reference exercise. This included having Assessors observe two 
previously recorded Role-Play Exercise performances. Assessors were then asked to rate the 
performances using the Elicitation of Information and Conversation Skills rating scales. 
Assessors shared their individual ratings and discussed any discrepancies. 

Resource Person Training 

AlR trained a member of the BDO National Deployment (NDO) Team to serve as the Resource 
Person for the Role-Play Exercise. The three-hour training session was conducted at A£R's 
office in Washington, DC on September 7, 20 11. As with the pilot test, ATR facilitated the 
training using a semi-structured protocol (see Appendix S). Also, similar to the pilot test, the 
Resource Person completed a background questionnaire, received an overview of the Role-Play 
Exercise, and reviewed the instructions for the Role-Play Exercise that would be provided to 
BOO participants. ATR facilitators also provided specific instructions about how to perform as a 
Resource Person. These instructions were similar to those provided during the pilot test. Unlike 
the pilot-test, however, the Resource Person would only play the role of a single character 
(instead of two) during the validation study. AIR facili tators reviewed the background 
information on this character with the Resource Person. Finally, as with the pilot test, the 
training concluded by having the trainee review two examples of a Resource Person's 

25 Examples of rater errors are provided in the Protocol for Col/ecling Job pet:fomwnce Om a section in Chapter JV1~0 
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performance and practice as the Resource Person. After each activity, AIR facilitators provided 
feedback about the trainee's performance. 

Assigning Test Forms 

As mentioned in Chapter Ill, AIR developed multiple versions of the new assessments and chose 
the best rorms of each assessment to usc in the validation study. To ensure equal sample sizes 
across all fo1ms, AIR created form schedules. This allowed AIR to obtain similar sample sizes 
for each form of each assessment. Table 39 presents the number of part.icipants who completed 
each form. 
Table 39. Validation Study Participant Count by Form 

Assessment Form N 

Passenger Observation Assessment 
A 101 
B 112 

Mental Math Assessment 
A 112 
B 101 

Writing Knowledge Assessment 
A 112 

B 101 

Visual Recall Assessment 
A 110 
B 103 
A 102 

Role-Play Exercise 
B 109 

On-Site Administration 
As with the pilot test, AIR standardized the test administration processes at each site visit by 
us ing administration guides for each assessment and by following u semi-structured validation 
study protocol. These protocols and administration guides were similar to those used during the 
pilot test unless otherwise specified. 

Valida tion Study Protocol 

The Validation Study Protocol (see Appendix T) contained information for how to prepare for 
the validation study. The protocol outlined rhe equipment, test materials (e.g., user's manuals, 
response booklets, media files), and other materials needed to successfully conduct the validation 
Stlldy. The protocol also contained scripts for the group introduction session, background 
questionnaires, administering each of the Problem Solving measures, and rhe group feedback 
sessions. Finally, a list of frequently asked questions (FAQs) was provided (e.g., purpose of the 
validation study, intended use of the test scores). 

Assessment Administration Guides 

An administration guide was developed for each selection measure. Each guide is described 
below. 

Sensitive Security lnformntion (SSI) 
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Work Sample Test 

As with the pilot test, AlR proctored the Work Sample Test during Lhe validation study using an 
administration guide. The gu ide was updated to rellect all changes made following the pilot test 
(see Chapter IV for a complete description of these changes). The guide provided general 
instructions for proctoring the Work Sample Test (e.g., li st of necessary materials, establishing a 
proper testing envi ronment), a standardized script for administering each of the four assessments, 
and a list of FAQs that participants may ask (e.g., how Administrators would protect confidential 
infonnation). 

Role-Play £'(ercise 

During the validation study, the Role-Play Exercise was also administered using a standardized 
administration guide, which provided Administrators with information on how to prepare for and 
administer this assessment. For C>lamplc, the guide provided instructions for collecting the 
necessary materials, preparing a proper testing environment, and identifying additional personnel 
(i.e., Assessors and Resource Persons). The guide also included a tandardized script for 
administering the Role-Play Exercise. Information provided to each test-taker at the beginning 
of the session (labeled as the Candidate Packet) was provided at the end of the guide. 

Administra tion Process 

Site visits for the validation study lasted from two to four days depending on the number of 
BOOs and other scheduling considerations. Figure 5 outlines the order in which the assessments 
were <tdmjnisterecl as well us the amount of time generally required for each. The clay before 
each site visit began, ATR met with the POC to acquaint themselves with the faci lities, set up 
equipment, and coordinate acti vities with lhe BDO supervisors. 

Figure 5. Validation Study Administration Process 
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I . Introduction Session 

(.:\0 Minutes) 

• 2. Problem Solving Measures 

Wonderhe Personnel Test. 

Watson·Glaser 

(IJO Minutes) -3. Work Sample Test 

Passenger Observation. Mental f'vlath, 

Wntmg Knowledge. and Visual Recall 

tJO Minutes) 

Introduction Session 

4. Role-Play Exercise 

( 15-25 Mmutes) 

-
5. Group F'eedbaci<Session 

( (,() Ill Ill Utes) 

As with the pilot test, each site visit began with an introduction ses ion with large groups of' 
BOOs (e.g., 7-12) and STSMs. Separate introduction sessions were typically conducted for 
each shift (i.e., AM and PM hifts) . During this session, A fR informed BDOs about the purpo ·e 
of the study, their role in the study, and the agenda for the site visit. A IR also reviewed the 
processes for ensuring the confidentia lity of participants' responses and the importance of 
maintaining the security of the test materials. Before concluding, AlR reminded the participants 
about the voluntary nature of the study. provided them an opportunity to withdraw from the 
validation study,31 and answered their questions. 
Problem Solving Measures 

Administration of the Problem Solving measures was completed by one AIR Administrator. 
STSMs, other TSA representati ves, and other A fR personnel were dismissed from the room.32 

First, BDOs completed the Wonderlic Personnel Test. Following the test publisher's 
administration procedure, BOOs were given 12 minutes to complete 50 items. Next, 
p<u'licipants were asked to complete the Watson-Giaser Critical Thinking Appraisal. For this 
measure, BDOs were given 30 minutes to answer 40 items. Work Sample Test 

31 None of Lhe participanis chose Lo withdraw. 

'l Al lhis time, ATR conducted a dcmonstr:1tion of l.hc Work Sumple Tcs1 nnd Role-Play Exercise for STSMs nnd 
olher TSA representatives. During these demonstrations, STSMs and TSA representati ve~ provided general 
r'CliCi ions abou1 the clurily und job-relevance of I he asscs~ment>. 
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The Work Sample Test was administered by one AIR researcher. Each of the four assessments 
in the Work Sample Test was administered in the following order: the Passenger Observation 
Assessment, the Mental Math Assessment, the Writing Knowledge Assessment, and the Visual 
Recall Assessment. ALR administered the Work Sample Test to groups of three to four BOOs. 
For the first site visit, the stimuli for the Passenger Observation and Mental Math Assessments 
were presented using computer monitors, whereas paper copies of the images for the Visual 
Recall Assessment were distributed using envelopes. However, AIR presented these images 
using a timed Microsoft PowerPoint® slideshow at the remaining sites. This approach 
improved the standardization of the measure by using automatic timing mechanisms. BOOs 
commented that this method of administration did not have any detrimental effect on their 
performance. 

Role-Play Exercise 

The Role-Play Exercise was administered to BDOs individually. Prior to beginning this 
session, AlR requested permission to record the session. The audio recordings were collected to 
inform subsequent changes and revisions to this assessment. For example, ALR reviewed the 
Role-Play Exercise performances to determine if the content of the Resource Person's script 
needed to be modified. All efforts were made to ensure confidentiality during the session (e.g., 
by not referring to the BOO by name). Two ATR Assessors evaluated each BOO's 
performance. 

Participalll Feedback 

Similar to the pilot test, BOOs completed a feedback questionnaire following each assessment. 
As described in Chapter IV, AIR reduced the number of items on this questionnaire and added 
two open-response questions (see Appendix U). Questionnaires typically took 5-10 minutes to 
complete. In addition, AIR invited BOOs to participate in group feedback sessions during the 
last day of the site visits. Sessions typically included four to eight BOOs. During these sessions, 
AlR used a semi- structured protocol (see Appendix T) to facilitate a discussion regard ing the 
difficulty of the measures, the clarity of the instructions, and recommendations for improving the 
measures. AlR used audio recorders to document the group feedback sessions. This ensured that 
specific recommendations were not lost· during the note taking process, and they served ~1s a 
resource when implementing changes to the assessment and administration guide following the 
validation study. Permission was obtained from each of the participants prior to beginning the 
session and the Administrators followed specific instructions (e.g., not referring to the BDOs by 
name during the session) to maintain their confidentiality. Again , each approach to collecting 
feedback data (i.e., administration of the feedback questionnaires and facilitation of group 
sessions) provided unique information. The feedback questionnaires allowed BOOs to provide 
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their individual reactions, whereas the feedback sessions provided a forum for participants and 
AIR to share and expand on jdeas. 

TSA Observation 

Throughout the development of the selection measures, AIR sought feedback from multiple 
stakeholders. This was to ensure that AIR was ful ly capturing the aspects of the BDO job in the 
assessments as well as meeting the requirements of all interested parties. Prior to the final site 
visit, AIR obtained permission from one BDO to allow TSA representatives to observe the 
admi nistration of the assessments. The representatives were simply observers in the process; 
however, this participant's data was ultimately nagged and removed from the final ana lyses. 

Protocol for Collecting Job Performance Information 
AIR followed procedures that were similar to the pi lot test fo r collecting job performance data 
(see Chapter IV). Specifically, AIR received Performance Accountability and Standards 
System (PASS) data from TSA for each BDO who participated in the validation study. These 
data were from the previous performance period (i.e., 20 I 1-20 12) and consisted of ratings for 
the Performance Skills Evaluation, the Job Knowledge Test, and ratings of individual 
competencies (e.g., Interpersonal Ski lls, Team Work). Also, TSA provided a composite score 
that included each of these components. 

For the BDO Job Performance Measure (BDO JPM), AIR identified STSMs at each airport to 
provide ratings for BDOs who participated in the validation study. STSMs were trained in how 
to use the BOO JPM during a series of teleconferences. Table 40 lists the dates of each training 
session and the number of STSMs who participated. 

Table 40. BOO JPM Rater Training Dates and Number of Participants 

Date of Training 
Number of 

Participant• 
September 8, 2011 2 

September 21, 201 1 8 

October 5, 2011 5 

October 18, 2011 10 

October 26, 2011 1 

October 27, 2011 1 

Trainings were conducted using the same protocol that was used during the pi lot test. 
Specificall y, AIR reviewed the BDO JPM, provided a description of the multidimensionality o~35 
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performance, reviewed common rater errors and biases, and faci litated a frame-of-reference 
exercise. Additional information abouttllis training is provided in Chapter JV. 

Validation Study Results 
This section describes the results of the validation study. The section begins by presenting 
descriptive statistics and reliabi lity estimates for each of the predictor (selection) and criterion 
Uob performance) measures. Summary statistics for item-level analyses are also presented (more 
detailed information for these analyses is presented in Appendix Y). Individual items that fai led 
to reach the established thresholds for these analyses were reviewed to determine if they needed 
to be revised or removed. Next, estimates of validity (i.e., construct, criterion-related) are 
presented. Information concerning potential subgroup differences is presented next, followed by 
a discussion concerning important operational considerations (e.g., case of implementation. 
resource requirements) for each measure. 

Descriptive Statistics 
This section pre ents descriptive statistics for each predictor and criterion measure. 
lnt.ercorrelations among rhe subcomponents of the criterion mea ures (i.e., PASS and BOO 
JPM) are also presented. 

Problem Solving Measures 

Descripti ve statistics for the Problem Solving measures are presented in Table 4 1. On average, 
BOOs scored 20.15 (SD = 5. 73) on the Wonderlic Personnel Test. Based on data reported by 
the publjsher (Wondcrlic, Lnc., 2002), this value is compill·able to mean scores of applicants for 
law enforcement positions (M = 20.93, SD = 6. 14). The mean value for BOOs on the Watson­
Giaser Critical Thinking Appraisal was 23.66 (SD = 6. 15). These values are comparable for 
app]jcants for non-management positions across industries (M = 27.70, SD = 5.90) (Pearson, 
Inc., 2004). 

Table 41 . Descriptive Statistics for the Problem Solving Measures 

Wonderllc Personnel Test 
Watson-Giaser Critical 

-- 1-
Thinking Appraisal 

BOO Sample 
National 

BOO Sample National Norms 
Norms 

N 202 1,854 201 332 

Mean 20.15 20.93 23.66 27.70 

Median 19.00 - 24.00 -
Standard Deviation 5.73 6.14 6.15 5.90 

Range (Possible) 0 . 50 - 0- 40 -
Minimum (Observed) 8.00 - 8.00 - 136 
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Maximum (Observed) 35.00 - 39.00 -- - -
Skewness 0.21 - ·0.02 -
Kurtosis -0.44 - -0.39 -
Cronbach's Alpha 0.82 - 0.79 -
Standard Error of 

2.43 2.82 Measurement - -
Not Avmlablc 

A wide range of scores for both Problem Solving measures was observed. Specif-icall y, scores 
on the Wonderlic Personnel Test ranged from 8 to 35, whereas scores on the Watson-Giaser 
Critical Thinking Appraisal ranged from 8 to 39. Based on the estimates of skewness and 
kurtosis, scores fo r both Problem Solving measures were normally distributed. Finally, both 
measures demonstrated adequate levels of internal consistency (i.e., alpha> .70). 
Passenger Observation Assessment 

Prior to conducting analyses for the Passenger Observation Assessment, AIR considered a 
number of scoring systems. Each system was evaluated based on four criteria. First, Lhe scoring 
system had to reasonably represent the consequences of a BOO's job performance. For instance, 
overlooking SPOT behaviors and appearance factors can be a critical mistake and, therefore, 
making this error during the Passenger Observation Assessment should be appropriately reflected 
in the scoring system. Second, the scoring system had to provide adequate levels of variabi lity. 
If the scores on the assessment did not vary across job incumbents, then it is unl ikely that it 
would provide useful information during the hiring process. Third, the scoring system had to 
provide reliable scores. Scoring systems that consisted of items that measured the same 
construct (i.e., were more internally consistent) were more favorable than those that consisted of 
divergent items. Fourth, scoring systems were evaluated in terms of feasibi lity. Although it is 
possible that the Passenger Observation Assessment could be administered electronically, it is 
currently administered in a paper-and-pencil format. Thus, scoring systems that allowed 
Administrators to efficiently score a job candidate's performance were more favorable than less 
efficient approaches. 

The Passenger Observation Assessment requires job candidates to observe eight passengers and 
indicate whether these passengers displayed six behaviors/appearance ractors. Scoring for this 
measure could consist of a maximum of 48 items. The sections below describe the four major 
scoring systems that AIR evaluated while developing the Passenger Observation Assessment. 

Initial Scoring System 
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Initiall y, AlR considered awarding a single point each time a test-taker correctly indicated that a 
passenger displayed, or did not djsplay, a behavior/appe<u·ance factor. This scoring system is 
presented in Table 42. 

Table 42. Initial Scoring System for the Passenger Observation Assessment 
Correct Response 

C.ndldate ResponH Behavior/Appearance Behavior/ Appearance 
Factor is Present Factor is Absent 

Behavior/ Appearance Factor 
+1 0 is Present 

Behavior/ Appearance Factor 
0 +1 is Absent 

Descriptive statistics and reliability estimates for both Form A and Form Bare presented in 
Table 43. 

Table 43. Descriptive Statistics for the Initial Scoring System for the Passenger 
Observation Assessment 

FormA Form B 

N 101 112 

Mean 44.14 44.00 

Median 44.00 45.00 

Variance 4.52 7.03 

Standard Deviation 2.13 2.65 

Range (Possible) 0 - 48 0 - 48 

Minimum 37.00 34.00 

Maximum 48.00 48.00 

Skewness -.65 -1.25 

Kurtosis .37 1.89 
- -

Cronbach's Alpha .48 .61 

Standard Error of Measurement 1.41 1.66 

Although thi s system reflects both the consequence of overlooking and incorrectly identifying a 
passenger's behaviors/appearance factors, it presents some challenges. First, it provides limited 
levels of v<u·iability. This can primarily be attributed to the equal weighting given to items (n = 
9) where a candidate must respond to receive credit (i.e., a passenger displays a 
behavior/appearance factor) and items (n = 38) where a candidate can receive credit for 

138 
abstaining from responding (i.e.1 not olacing a .checkmark twheo,.a...c~ssenger does not display a 

~e tsm• e ~ccnrny ml'orma 100 t~~1 J 

~:THIS RECORD CO:-<T . • SlllVE SECURITY INFORMATION THAT IS CONTROLLED UNDER 49 C.F.R. PARTS IS AND 1520. NO 
MRTOP TIIIS RI·C'ORO MAY nrt DISC'I.OSI I SONS WITIIOUT A -NI·ED TO KNOW,! !IS l)fi'INH) IN 49 (' I' R PARTS I ~ ANI) 1520, 



TSA 15-00014 - 005623

Sensitive Security Information (SSI) 

behavior/appearance factor). Many of the items in which a passenger does not display a 
behavior/appearance factor are answered correctly by 100% of the test-takers and, thus, these 
items would not help differentiate job candidates. Finally, the Administrators would need to 
score 48 separate items. This could lead to less efficiency and more scoring errors than other 
alternative scoring systems. 

Revised Scoring System 

Given the challenges with the initial scoring system, AIR considered an altemative approach. To 
improve the variabil ity of test scores, this revised scoring system placed greater emphasis on the 
displayed behavior/appearance factor items. Specifically, test-takers received two points for 
correctly identifying a displayed behavior/appearance factor and one point for correctly 
identifying when a passenger did not display a behavior/appearance factor. This scoring system 
is presented in Table 44. 

Table 44. Revised Scoring System for the Passenger Observation Assessment 
Correct Response 

Candidate Response Behavior/ Appearance Behavior/ Appearance 
Factor is Present Factor is Absent 

Behavior/ Appearance 
+2 0 Factor is Present 

- Behavior/ Appearance 
0 +1 Factor is Absent 

Descriptjve statistjcs for both Form A and Form Bare presented in Table 45. 

Table 45. Descriptive Statistics for the Revised Scoring System for the Passenger 
Observation Assessment 

Form A FormB 

N 91 109 
- -I- -

Mean 50.56 50.45 

Median 51 .00 51.00 

Variance 9.96 12.88 

Standard Deviation 3.16 3.59 

Range (Possible) 0-57 0 - 57 

Minimum 44.00 40.00 139 
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Maximum 57.00 57.00 

Skewness -.16 -.68 

Kurtosis -.55 -.05 

Cronbach's Alpha .46 .52 

Standard Error of Measurement 2.32 2.49 

This system helped improve the variabi lity of the measures, but it still featured a number of 
items that did not contribute to the variabi lity of the overall test score because they were 
answered correctly by I 00% of the test-takers. Also, this system could require more time for 
Administrators to score a candidate's performance because they would need to verify a 
candidate's responses, detem1ine what each item is worth (i.e., one or two points), and provide 
the appropriate score for each item based on a candidate's responses. Although the efficiency 
of this process could be improved through the use of a scoring key, this type of scoring system 
increases the likelihood of scoring errors. 

Testlet-based Scoring System 

Some researchers have suggested that it could be beneficial to group interrelated items and 
develop sub-scores (Wainer & Lewis, 1989). These groupings are often called testlets and can 
reduce the impact of item-order effects and help balance the content of items across a test. As a 
test of this approach, AIR rationally grouped the items across passengers and developed testlet 
scores. Specificall y, each of the six items for a single passenger was summed to create a test let 
sub-score. Grouping items across passengers, rather than across behaviors/appearance factors, 
was the most logical choice because the impact of contextual factors (e.g., the pace of the 
passenger screening line) would be the most consistent within a single passenger. 

Minimum scores for each passenger testlet were 0 whereas maximum values could range from 6 
to 9. Maximum values for each test let depended on the number of behaviors/ appearance factors 
that a passenger displayed. Descriptive statistics for each passenger testlet are presented in Table 

46. 
Table 46. Descriptive Statistics for the Passenger-based Testlet Scoring System for the 
Passenger Observation Assessment 

FormA 

P1 P2 P3 P4 PS P6 P7 P8 

N 95 95 95 95 95 95 95 95 

Mean 6.81 5.88 6.87 5.79 6.38 6.22 5.66 6.78 

Median 7.00 6.00 6.00 6.00 7 .00 7.00 5.00 7.00 
C', .. 

" .. '" / C'C'I \ " ... • J " ... '" ' ' " 
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v· anance .43 ~2 1.43 .17 3.58 1.20 1.06 .49 

Std. Deviation .66 .35 1.20 .41 1.89 1.09 1.03 .70 

Range (Possible) 0 - 7 0 - 6 0-8 0 - 6 0-9 0-7 0 - 7 0-7 

Minimum 4.00 4.00 3.00 5.00 2.00 3.00 4.00 4.00 

Maximum 7.00 6.00 8.00 6.00 9.00 7.00 7.00 7.00 

Skewness -3.46 -3.15 -.70 -1.44 -.27 -1.15 .36 -3.05 

Kurtosis 10.93 10.11 .40 .08 -.67 .25 -1.45 8.05 

Cronbach's Alpha .32 .11 .19 -.19 .35 .17 .01 .28 
- - -

Standard Error of 
Measurement .54 .33 1.08 .45 1.52 .99 1.03 .59 

- Form B 

P1 P2 P3 P4 P5 P6 P7 P8 

N 112 112 112 112 112 112 112 112 

Mean 6.70 5.75 6.12 6.51 6.11 6.79 6.22 6.06 

Median 6.00 6.00 7.00 7.00 7.00 7.00 7.00 6.00 

Variance 2.05 0.26 1.36 0.83 1.36 0.34 1.27 1.57 

Std. Deviation 1.43 0.51 1.17 0.91 1.17 0.59 1.13 1.25 

Range (Possible) 0 - 8 0 - 6 0 - 7 0 - 7 0 - 7 0 - 7 0 - 7 0 - 8 

Minimum 2.00 4.00 3.00 4.00 2.00 4.00 2.00 3.00 

Maximum 8.00 6.00 7.00 7.00 7.00 7.00 7.00 8.00 

Skewness -0.93 -1 .96 -1.02 -1.49 -0.91 -3.19 -1.29 -0.20 

Kurtosis 0.50 3.07 -0.04 0.62 -0.15 10.29 0.98 0.25 

Cronbach's Alpha .15 .16 .24 .1 3 .24 .21 .25 .03 

Standard Error of 
·-

Measurement 1.32 .47 1.02 1.09 1.02 .52 .98 1.23 

Note. P = Passenger. 

Although a testlet-based scoring system may improve the consistency of content and reduce 
ite m-order effects, it presented some cha llenges in the case o f the Passenger Observation 
Assessment. First, many test lets d isplayed levels of internal consis tency that were much lower 
than those observed with other scoring approaches. In addition , many of the test lets did not 
show improved levels of variability. This is primarily due to the number of items within some 141 
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tesllets that were answered correctly by a large number of test-takers. Finally, the testlet-based 
scoring system would require a significant amount of time to score because Administrators 
would need to score each item and then develop subtotals for each passenger. This process also 
introduces additional instances where a scoring en·or may occur. 

Displayed Behavior Scoring System 

The final scoring system that AIR considered emphasized a job candidate' s abi lity to observe a 
passenger' s displayed behaviors and appearance factors. Specifica lly, this scoring system 
consisted of nine items in which a passenger di splayed a behavior/appearance factor during the 
video recording. Each item was wonh two points. Items in which a passenger did not display a 
behavior were not scored within this system. Descriptive statistics for both Form A and Form B 
are presented in Table 47. 

Table 47. Descriptive Statistics for the Displayed Behaviors/Appearance Factors Scoring 
System for the Passenger Obse1rvation Assessment 

FormA Form B 

N 92 110 

Mean 12.30 12.52 

Median 12.00 14.00 

Standard Deviation 3.09 3.01 

Range (Possible) 0 - 18 0 . 18 

Minimum 0.00 2.00 

Maximum 18.00 18.00 

Skewness ·.75 -.87 

Kurtosis 1.75 .81 

Cronbach's Alpha 0.44 0.31 

Standard Error of Measurement 2.31 2.24 

This system provided a number of benefits. First, this system emphasizes a candidate's ability 
to observe pre-determined behaviors/appearance factors. Because this is a critical component of 
the SPOT process, this seemed to be a reasonable representation of job-related consequences. 
Second, by awarding candidates two points for each displayed behavior/appearance factor, the 
system improved the variability of scores while removing items that do not provide any 142 
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differentiating information (i.e., those that are answered correctly by all test-takers). For 
example, using this scoring systen'l, means ranged (rom 12.30 (SD = 3.09) to 12.52 (SD = 3.01) 
across the two forms. These mean values, in conjunction with the standard deviation, suggested 
an adequate level of variability. Third, the system resulted in estimates of internal consistency 
that were comparable to, if not better than, the alternative approaches. Nevertheless, both forms 
of the Passenger Observation Assessment showed low levels of internal consistency (0.31-0.44). 
The observed levels of internal consistency were simi lar to what has been seen with other 
highfidelity, work sample measures (Lievens & Coetsier, 2002). Also, this component of the 
Work Sample Test consisted of items with heterogeneous features (e.g., different passengers, 
behaviors). Thus, a more appropriate assessment of reliability may be a test-retest coefficient. 
Given the parameters of the current study, it was nor feasible to assess this type of reliability.26 

Fourth, the system consists of fewer items than the other approaches. This improves the 
efficiency of the scori ng process and limits the likelihood of scoring errors. Given these 
benefits, AIR used this scoring system while conducting subsequent analyses and when 
establ ishing the preliminary qual ifying scores for the Passenger Observation Assessment. 

Using the displayed-behaviors scoring system, both forms showed moderate levels of item 
difficulty (see Table 48). Specifically, on average across items, 68% to 70% of participants 
responded to the items correctly. These average item-difficulty values fell within the prescribed 
thresholds set for this study (i.e., less than .95, but greater than .20). 

Table 48. Item-Level Statistics for the Passenger Observation Assessment 
Passenger Observation 

Mean Item Difficulty 
Mean Corrected Item-Total 

Assessment Correlations 
Form A 0.68 0.21 

Form 8 0.70 0.17 

The average it:em-Lotal correlations for both forms (. 16 to .2 1) exceeded the establ ished 
threshold for this study (i.e., .10) and suggested that most items were contributing to the total 
score. These results suggested that most items were functioning appropriately. 

21' Test-retest reliability could be assessed by administering the same test form to job applicmm or job incumbents on 
multiple occasions. However, administering both forms of the assessment to panicipants over an extended period of 
time would have signi licantly increased the duration of ench site visit. 
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Scores on the Mental Math Assessment were somewhat elevated (see Table 49). The average 
scores were 15.86 for Form A and 16.67 for Form B. However, based on the standard deviations 
(3 .5 1, 2.58, respectively) there sti ll appears to be an adequate level of variability across forms. 

Table 49. Descriptive Statistics for the Mental Math Assessment 
FormA Form B 

N 11 1 92 

Mean 15.86 16.67 

Median 17.00 17.00 

Standard Deviation 3.51 2.58 

Range (Possible) 0 - 20 0 - 20 

Minimum 7.00 10.00 

Maximum 20.00 20.00 

Skewness -.98 -.85 

Kurtosis .21 .09 

Cronbach's Alpha 0.79 0.82 

Standard Error of Measurement 1.59 1.11 

Internal consistency for both forms of the assessment exceeded the threshold of .70. Also, the 
standm·d errors of measurement for both forms ( 1.59 and 1. 11 ) suggested adequate levels of 
precision. Specifically, if either form of the Mental Math Assessment was administered to a 
candidate 100 times, 65% of the time that individual's test score would fa ll within a range of 
approximately 3 points for Form A and 2 points for Form B. These narrow ranges suggest that 
scores on the Mental Math Assessment arc precise and reliable. 

In terms of item-level analyses, the average item difficulty for both fo rms (Form A - 80%, 
Form 
B 81%) indicated that, for the average item, most participants responded correctly (see Table 
50). This level of item difficulty suggests that, on average, the items may not have been as 
challenging as those in other measures. This finding may be attributed to how often BOOs use 
the abilities assessed by this component. Specifically, BOOs compute mental aritlunetic many 
times throughout each workday. Thus, it is likely that the items would be more challenging for 
a sample of job candidates. Nevertheless, these item-diffi culty levels are sti ll well below the 
establ ished upper threshold (95%) for this study. 
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Table 50. Item-Level Statistics for the Mental Math Assessment 

Mental Math Assessment Mean Item Difficulty Mean Corrected Item-Total 
Correlations 

Form A 0.80 0.36 

Form 8 0.81 0.40 

The average corrected item-total correlation for both forms (.36, .40) exceeded the established 
threshold (. 1 0) for this study and indicated that a majority of items are contributing to the 
measure's total score. This result suggested that most items arc functioning appropriately and 
can be retained. 

Wr·iting Knowledge Assessment 

Means for Form A (M = 14.82) and B (M = 15.57) on the Writing Knowledge Assessment 
suggest that the measure was moderately difficu lt (see Table 51). Both forms of this measure 
also showed a wide range of scores. Specifically, scores f rom Form A ranged from 6 to 24, 
wlnereas scores on Form B ranged from 7 to 24. Also, based on the estimates of skewness and 
kurtosis, scores from both forms of the Writing Knowledge Assessment were normally 
distributed. Finally, both Writing Knowledge forms were adequately rel iable with Cronbach's 
Alphas exceeding the common threshold of .70. 

Table 51. Descriptive Statistics for the Writing Knowledge Assessment 
FormA Form B 

N 101 92 

Mean 14.82 15.57 

Median 15.00 15.00 

Standard Deviation 4.37 3.50 

Range (Possible 0-25 0-25 

Minimum 6 7 

Maximum 24 24 

Skewness .25 .13 

Kurtosis -.62 -.36 

Cronbach's Alpha .81 .76 

Standard Error of Measurement 1.90 1.71 
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The items on the Writing Knowledge Assessment appeared to be moderately difficult (see Table 
52). On average, across items, 58% and 61% of respondents rcsp011dcd correctly. This finding 
suggested that most items were neither too easy nor too difficult. 

Table 52. Item-Level Statistics for the Writing Knowledge Assessment 
Writing Knowledge 

Mean Item Difficulty 
Mean Corrected Item-Total 

Assessment Correlations 

Form A 0.58 0.34 

Form B 0.61 0.29 

The average corrected item-total correlation for both forms (.34, .29) indicates that a majority of 
items arc contributing to the measure's total score. This suggests that most items arc 
functioning appropriately and can be retained. 

Visual Recall Assessment 

The Visual Recall Assessment consists of a series of multiple-choice items. Based on the 
results of the validation study, AlR identified items that were ( I) tricky, (2) overly difficult, or 
(3) did not contribute to the total score (i.e., demonstrated low item-total correlations). Given 
these criteria, AlR removed 6 items from Form A and 10 items from Form B. This rate of item 
retention is common during the development of mult iple-choice measures and is why ArR 
created a large item bank during the initial phases of development (Haladyna, 2004). The items 
that were removed are listed in Table 53 below. 

Table 53. Items Removed from the Revised Visual Recall Assessment 
FormA Form B 

Image 1 Item 1 Image 1 Item 1 

Image 1 Item 4 Image 1 Item 3 

Image 1 Item 9 Image 1 Item 5 

Image 2 Item 5 Image 1 Item 6 

Image 2 1tem 6 Image 1 Item 9 

Image 2 Item 11 Image 1 Item 1 0 

Image 1 Item 13 

Image 1 Item 15 

Image 2 Item 5 

Image 2 Item 12 146 
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u· TSA uses the Visual Recall Assessment in future studies, it may be helpful to include these 
items for experimen tal purposes. Specifically, TSA could collect additional data for each item 
and determine which items arc functioning appropriately with a larger sample of test-takers. 

For the revised version of the Visual Recall Assessment, Form A consisted of 18 items whereas 
Form B consisted of 17 items. Each correct item is worth I point. Total scores represent a 
percentage of the number of items a BOO responded to correctly (i.e., the number answered 
correctly divided by the total score) and could range from 0 to 1.00. Descriptive statistics for 
this assessment are presented in Table 54. Both forms of the revised Visual Recall Assessment 
were moderately difficult with mean total scores of .74 out of 1.00. Also, both forms 
demonstrated adequate levels of variability with scores ranging from .26 to 1.00 on Form A and 
.18 to 1.00 on Form B. Scores for Form A were normally di stributed, whereas scores on Form 
B were negatively skewed wi th most values clustering at the higher end of the distribution. 

Table 54. Descriptive Statistics for the Visual Recall Assessment 
FormA Form B 

N 99 95 

Mean .74 .74 

Median .74 .76 

Standard Deviation .13 .16 

Range (Possible) 0 - 1.00 0 - 1.00 

Minimum .26 .18 

Maximum 1.00 1.00 

Skewness -.51 -1.00 

Kurtosis .95 1.39 

Cronbach's Alpha .53 .63 

Standard Error of Measurement .09 .10 

The internal consistency for both Visual Recall forms {a= .53 and .63) was less than the common 
threshold for establishing reliability (i.e., a= . 70). Visual Recall items were designed to capture a 
variety of components of the images (e.g., passengers versus background). This may have 
contributed to the moderate levels of internal consistency as the items were less likely to coalcsm 
around a single topic. Also, as with the Passenger Observation Assessment, the Visual Recall 
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Assessment relies on high-fidelity stimuli . Researchers suggest that these types of measures may 
be less likely to be internally consistent and their reUability may best be assessed using test-retest 
estimates (Lievens & Coetsicr, 2002; Lievens & Pauerson, 20 I I). Because such a design 
requires both forms to be ad ministered to a single BDO, this approach would have required a 
significant amount of additional resources. In addition, because incumbents would have been 
exposed to both forms of the measure, this would have limited the Visual Recall Assessment's 
test security. 

All three forms showed an adequate level of item difficulty (see Table 55). On average, across 
items, approximately three quarters of participants (73% and 75%) responded to the item 
correctly. Although these levels are a bit higher than a desirable level of 50%, they are also far 
below the established threshold of 95%. Nevertheless, individual items that were identified as 
too easy or too difficult were reviewed and considered for revision or remova l. 

Table 55. Item-Level Statistics for the Visual Recall Assessment 
Mean Item Mean Corrected 

VIsual Recall Assessment Difficulty Item Total 
Correlations 

Form A 0.75 0.18 

Form 8 0.73 0.24 

The average corTected item-total correlation for both forms (.18, .24) indicates that a majority of 
items are contributing to the measure' s total score. These values are above the threshold of . I 0 
eslablished for this study. 

l.tem distractor analyses identified items that feature incon·ect response options that were either 
( I) misleading or (2) not chosen by any pru1icipants. Items that were nagged during these 
analyses were considered for removal or revised accordingly. 

Role-Play Exercise 

AlR considered a number of approaches for evaluating a BOO's performance on tbe Role-Play 
Exercise. Scores on the Role-PI<~y Exercise could be comprised of three components: two 
behavioral rating scales (i.e., .Elicitation of lnformution and Conversation Skills) and an objective 
measure (i.e., the Summary Statement Checklist). Based on the results of the validation study, 
two scoring components were excluded from the composite score: the Conversation Skills rating 
scale and the third question from the Summary Statement Checklist. 148 
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First, the Conversation Skills rating scale did not appear to contribute unique predictive 
information. ln olh 's rating on this scale did. not correspond with total 
scores on the PAS (b)(3):49 u.s.c . § 114 7 or average ratings on tl1e BOO Job Performance 
Measure (b)(3):49 u.s .c . § 114 The Elicitation of Infi s on the other hand, 
was a significant r 'ctor of both PASS Total Score. (b)(3):49 u.s.c. § 114 and average ratings 

(b)(3):49 u.s .c . § 114(r) Overall, the two rating scales were moderately correlated 
(b)(3):49 u.s .c . § 114 suggesting that they were unique, but shared some predictive variance. 
Thus, the observed differences in criterion-related validity may be attributed to the different 
content of the rating scales. Specificall y, the Conversation Ski lls rating scale focused on less 
observable aspects of the test-takers' perfonnance (e.g., a participant's demeanor, rapport 
bui lding) whereas the Elicitation of Information rating scale emphasized more objective behavior 
(e.g., questioning techniques, presence of extended si lences). If TSA chooses to include the 
Role-Play Exercise in future studies or select ion systems, it may be helpful to include both rating 
scales for experimental purposes. Specifically, TSA could include the Conversation Skills rating 
scale, collect additional data with a larger sample of job candidates or incumbents, and determine 
if this measure demonstrates more acceptable levels of vaJidity. Given its emphasis on a 
candidate's ability to engage a passenger in a non-threatening manner, this scale would likely 
provide content-relevant information. However, it would be prudent to gather additional 
psychometric info rmation before including it as part of the Role-Play Exercise's total score. 

In addition to removing the Conversation Skills rating scale for the analyses, AIR removed the 
third question on the Summary Statement Checklist from the Role-Play Exercise total score. 
This question was removed because it functjoned differently across forms. Speci fically, 88% of 
participants responded to the item correctly on Form A whereas only 54% answered it correctly 
on Form B. The number of participants that responded to each question correctly on each form 
is presented in Table 56. 

Table 56. Number of Participants who Correctly Responded to the Summary Statement 
Checklist Questions 

Summary Statement Checklist 
Form A 1 

N 1 Percentage J 

F rmB 

N I Percentage 

17 l~anges represent correlation cocl'licicnts ucross Forms A and B. 
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Question 1 I 81 I 86.2% I 90 I 90.9% 

Question 2 81 86.2% 86 86.0% 

Question 3 83 88.3% 54 54.0% 

Tile differences observed in Question 3 of the Summary Statement Checklist across forms could 
be attributed to the type of information candidates arc required to elicit fo r each. Specifically, 
Question 3 on Form B may have been especially challenging because it required job candidates 
to elicit and retain two distinct pieces of information. Though Question 3 on Form A also 
required job candidates to elicit two pieces of information, the two-part answer required of 
Form A was less distinct, and thus may have been easier to remember as a set, than the two-part 
answer required for Form A. 28 Because these form differences could influence a candidate's 
perf'ormance and subsequent hiring decisions, AIR chose to remove the third question from the 
total score for both forms based on these results. fn the post-validation version of the Role-Play 
Exercise, AIR modified the Resource Person 's script in order to make the forms of this measure 
more parallel. Specifically, rather than require candidates for Form B of the exercise to identify 
two activities, they only need to identify one. Ideally, this wi ll make this item less challenging 
and more similar to its counterpart on Form A. 

Gi ven these considerations, a candidate's score on the Role-Play Exercise consisted of two 
components: the Elicitation of Information rating scale and the first two questions from the 
Summary Statement Checkli st. Total scores for this exercise range from 0 to 7. Descriptive 
statistics for the revised Role-Play Exercise scoring system are presented in Table 57. Although 
most BDOs scored highly on the Role-Play Exercise, with mean ratings of 5.75 on Form A (SD 
= 1.15) and 5.81 Form B (SD = I. L6), scores showed adequate levels of variability. Ratings for 
each form depicted a wide range of performance, with scores ranging from 3 to 7 on Form A 
and from 2 to 7 on Form B. 

Table 57. Descriptive Statistics for the Role-Play Exercise 

I I Form A I FormB 

2~ More specific information about lhe content of the questions has not been provided in this technical report to 

mainwin the security of the tc~t rmllcriols. 
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N 92 100 
- -- -- -
Mean 5.75 5.81 

Median 6.00 6.00 
- -- -- - -
Standard Deviation 1.15 1.16 

Range (Possible) 0 . 7 0 - 7 
- --- -- - -
Minimum 3.00 2.00 

Maximum 7.00 7.00 

Elevated scores were expected for this exercise because BOOs perform duties associated with 
this measure on a dai ly basis. For example, BOOs regular ly engag·e passengers in conversation 
whi le passengers progress through the screening line. These conversat ions, like the Role-Play 
Exercise, are meant to elicit speci fic pieces of information in a non-threatening, casual manner. 

For the Role-Play Exercise, A IR calculated measures of interrater agreement, including both 
kappa and weighted kappa e timates. These values indicate the degree to which raters provide 
the same rating above and beyond what one would expect purely by chance. K appa va lues 
represent exact agreement (i.e., choosing the same rating), whereas weighted kappa values 
represent relative agreement (i.e., choosing similar ratings). Higher kappa values indicate 
hjgher levels of agreement. K appa and weighted kappa values for different rater pairs are 
presented in Table 58 by each form of the Role-Play Exercise. 
Table 58. Kappa and Weighted Kappa Estimates for the Role-Play Exercise 

FormA :ormB 

Rater Pair Weighted Weighted 
Kappa Kappa N Kappa Kappa N 

Rater 1 & Rater 2 0.11 0 .34 10 

Rater 1 & Rater 4 0.00 0.00 6 -0.19 ·0.21 10 

Rater 2 & Rater 3 0.77 .. 0.71' 6 0.22 0.36' 20 

Rater 2 & Rater 4 0.00 0.00 2 -0.25 0.00 6 

Rater 2 & Rater 5 ·0.25 -0.13 6 0.11 0.32' 24 

Rater 2 & Rater 7 0.04 -0.05 6 

Rater 2 & Rater 8 0.28'* 0 .46*' 26 0.30' 0.51'' 24 

Rater 3 & Rater 8 0.19 0.49' * 28 0.33*' 0.57" 34 

Rater 4 & Rater 5 0.14 0 .16 6 

Rater 4& Rater 7 0.50- 0.50 4 0.33 0.50 2 
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Rater 4 & Rater 8 0.30 0.41 8 0.00 0.00 2 

Rater 5 & Rater 7 0.43 0.50 6 -0.44 -0.50 6 

Rater 6 & Rater 7 0.38** 0 .50" 20 0.13 0.32" 32 

Rater 6 & Rater 9 0.32** 0 .51" 44 0.21 0.43'' 20 

Rater 7 & Rater 8 0.00 0 .00 2 0.02 0.36 8 

Rater 7 & Rater 9 0.51*' 0 .37' 8 0.41' 0.45' 12 

Note. N =Number of shared observa11ons. • p < .05. •• p <.01. 

As seen in Table 58, the kappa and weighted kappa values varied across the rater pairs and 
forms of the Role-Play Exercise. However, this variability may be attributed to sampling error 
and the low number of shared observations for many of the rater pairs. Specificall y, of the 32 
possible combinations of raters (i.e., 16 rater pairs for each form), only I I pairs had more than 
I 0 shared observations. To obtain stable estimates of interrater agreement, AlR calculated 
interrater agreement averages using only the rater pairs that had at least 10 shared observations. 
For example, Rater 2 and Rater 8 were included in the analyses because they shared 26 
observations on Form A and 24 observations on Form B. As can be seen in Table 59, within 
and across forms, average weighted kappa values were greater than or equal to .43. 

Table 59. lnterrater Agreement for the Role-Play Exercise 
Alter Pair Average Kappa Average Weighted Kappa N 

Across Forms .22 .45 13 

Form A .27 .49 5 

Form 8 .17 .43 8 

Note. N =Number of shared observatiOns. • p < .05, •• p <.0 I. 

Typically, kappa values of .40 represent moderate levels of agreement (Landis & Koch, 1977). 
Given the complexity of the Role-Play Exercise performances, the weighted kappa values 
suggest that rater demonstrated adequate levels of agreement. PASS 
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Table 61. lntercorrelations among the PASS Measures 
(b)(3):49 U.S.C. § 114(r) 

BOO Job Performance Measure (JPM) 

This section presents the descriptive statistics for the validation study BOO Job Performance 
Measure developed for this study and the accompanying Opportunity to Observe items. 

Descripti ve Statistics 

Nearly all of the performance raters (i.e., provided performance ratings of BOOs) were STSMs 
(total11 = 34), 29 were an average of 47.6 years of age (SD = 11 .23 years), and had worked for 
TSA for an average of 8.2 years (SD = 1.69 years). Twenty of the raters were male, and 
twentyfive of the raters identified themselves as White. 

TI1e descriptive statistics for each of the nine dimensions of the BOO Job Performance Measure 
is presented in Table 62. Each perfom1ance dimension was rated on a five-point scale, such that 

2~ One rater indicated that he or she was an AFSD and another indicated that he or she was an ETSO. G-Band. 
Because AIR ~pec ilically recruited STSMs to provide performance rntings. these responses were likely errors. 

Scnr;ltive Security Information (SSI) 

TRANSI'ORTATION UNAUl HORIZI:D KhLilASil MA Y RI'.SULT IN CIVII. I'F.NAI. I'II~~ (lR OTIII;R AC"nm~. FOR U.S. llOVERNt>' ' 
I'UilLIC I) ISCLOSUKIWOVt::RNhl) IJY 5 U.~.C. 552 ANI> 4~C.P.K. I'ARTS 15 ANIJ 1520. 

154 



TSA 15-00014 - 005639

Sgositjve Se(;;UFity lnl'01 matlon (SSI) 

the minimum rating for any given performance dimension was a one and the maximum rating a 
five. The mean ratings for each performance ranged from 3.96 (Docu111entctfion) to 4.41 
(Preparedness and Dut(fulness). Across all performance dimensions the means were slightly 
negatively skewed, with the greatest skewness (and mean value across all raters) for Dimension 
9 (Preparedness and Dutifitlness). The range of scores for each perfonnance dimension 
indicate that raters used most of the scale points to make their ratings, but were inclined to make 
slightly higher (more positive) rati ngs of performance while infrequently utili zing lower scale 
points. Overall, the descriptive statistics for the BDO JPM were similar across the pilot and 
validation studies. As was done with the pilot test data, the composite BDO JPM was created 
by averaging across all nine performance dimensions. The descripti ve statistics for this 
composite are also presented in Table 62. The internal consistency of th is composite measure 
(a= .92) was both high and simi lar to that observed in the pi lot test. 

Table 62. Descriptive Statistics for the BOO Job Performance Measure 
Observation Cooperation and 

and Asalgnment and Interaction Communication 
Auessmentof C.lculatlon of 

Referral of with with SPOT 
Passenger Points Passengers Pauengers Teammates 
Behavior 

N 189 187 180 182 189 

Mean 4.05 4.20 4.00 4.04 4.17 

Median 4.00 4.00 4.00 4.00 4.00 
- - -Variance .59 .59 .76 .56 .69 

Standard 
.77 .77 .87 .75 .83 Deviation 

Minimum 2.00 2.00 1.00 2.00 2.00 

Maximum 5.00 5.00 5.00 5.00 5.00 

Skewness -.20 -.61* -.38* -.40* -.65* 

Kurtosis -1.01* -.52 -.93* -.50 -.64 

Search of 
-

Interaction with Accessible 
Preparedness Other 

Documentation 
Property and and Composite BOO 

Security Review of Dutifulness JPM 
Personnel Travel 

Documentation 
N 189 187 181 192 192 

Mean 4.07 3.96 4.23 4.41 4.11 

Median 4.00 4.00 4.00 4.50 4.17 
-
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v · .61 .64 .50 .52 
-

.37 anance 

Standard 
.78 .80 .71 .72 .60 Deviation 

Minimum 2.00 1.00 2.00 1.50 2.61 

Maximum 5.00 5.00 5.00 5.00 5.00 

Skewness -.37. -.32 -.51 * -.94* -.38* 

Kurtosis -.81. -.60 -.66 -.17 -.79* 

For the pilot test, raters were asked to complete three items which assessed their -Opportunity 
to Obsetvel each ratec's job performance. For the validation study, two additional items were 
added (-Interaction with passengers and other security pcrsonnel ll and -Performance referring 
a passenger and conducting passenger screeningll) to more fully reflect each of the nine 
dimensions of the BDO JPM. As with the pilot study, raters responded to each item using a 
fivepoint scale such that the minimum rating for any given item was a one (alm.ost never had 
the opportunity to observe) and the maximum rating a tive (very frequently had the opportunity 
to observe). 

The descriptive statistics for each of the Opportunity to Observe items, as well as a composite 
measure of these items, are presented in Table 63, below. Similar to the pi lot test, the mean and 
median values for these items indicate that, overall, most raters had a significant opportunity to 
observe ratees prior to making performance ratings. However, the range of ratings for these 
items, and specifically the minimum ratings, indicate that some raters may have had very little 
opportunity to observe the performance of some BDOs. The internal consistency among these 
dimensions (a= .92) was similar to the internal consistency for the pilot test (a= .93). 

Table 63. Descriptive Statistics for the BOO Manager Opportunity to Observe Measure 
Knowledge of Performance 
SPOT end the Interaction Referring 1 

Performance 
Written 

SPOT with Plnengerand Composite 
Reporblnd P1111ngera Opportunity 

Conducting 
Other Standard end Other Conducting 

toObaerve 
SPOT 

Documentation Operating Security Pu11nger MHaure 
Procedure Peraonnel Screening 

(SOP) 

N 192 192 192 192 189 192 

Mean 4.27 4.18 4.21 4.18 3.83 4.13 

Median 4.50 4.50 4.00 4.00 4.00 4.20 

Variance .55 .81 .48 .61 .76 .45 

Standard 
.74 .90 .69 .78 .87 .67 Deviation 
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Minimum 2.00 1.00 2.50 2.00-- 1.00 - 2.20 

Maximum 5.00 5.00 5.00 5.00 5.00 5.00 

Skewness -.75• -1.17" -.39* -.75• -.75* -.74' 

Kurtosis · .26 1.54* -.74' ·.14 .65 ·.11 9 

Note. * p < .05. 

Table 65, below, presents the intercorrelations among the nine performance dimensions of the 
BOO JPM, the five Opportunity to Observe items, the composite BOO JPM, and the composite 
measure of Opp01tunity to Observe items. Performance dimensions generally 11howed moderate 
to strong intercorrelations w!lich ranged from .34 to .78. The highest correlations were found 
among performance dimensions that encompass similar behaviors. For example, Dimension I 
(Observation and Assessment of Passenger Behavior) and Dimension 2 (Assignment and 
Calculation of Points) were strongly correlated (r = .78). Weaker correlat ions were found 
among performance dimensions wjth more divergent behaviors. For instance, Dimension 4 
(Interaction with Passengers) and Dimension 9 (Preparedness and Dutifulness) were weakly 
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correlated (r = .38). Similar to the results of the pilot study, these validation study results 
indicate that although some performance dimensions are highly correlated, each dimension 
accounts for a unique portion (i.e., variance) of the overall performance domain. This is also 
evident by examining the correlations between each performance dimension and the BOO JPM 
composite - these correlations ranged from .87 (Dimension I, Observation and Assessment of 
Passenger Behavior) to .66 (Dimension 9, Preparedness and Dutifulness). 

IJ1formation concerning rater agreement is presented in Table 64, below. Most pairs of raters 
( 13 of 17) demonstrated at least moderate levels of exact agreement (i.e., weighted kappa) for 
their performance ratings, and many of the kappa and weighted kappa values were significant at 
p < .05. Kappa values ranged from -.08 to L.OO whereas weighted !kappa ranged from -.03 to 
1.00. Generally, very high interrater agreement was observed for pairs of raters that only 
provided ratings for a small number of BOOs. 

Table 64. Kappa and Weighted Kappa Values for Job Performance Ratings 

Rater Pair N Kappa 
Weighted 

Kappa 
Rater 1 & Rater 25 81 ·.08 .02 

Rater 3 & Rater 9 54 -.03 -.03 

Rater 4 & Rater 11 45 .03 .16 

Rater 4 & Rater 14 27 .24* .26** 

Rater 5 & Rater 7 63 1.00** 1.00** 

Rater 5 & Rater 23 72 1.00'* 1.00*' 

Rater 9 & Rater 27 18 .60' .60' 

Rater 9 & Rater 33 9 1.00** 1.00 .. 

Rater 11 & Rater 14 54 .45'* .58** 

Rater 11 & Rater 21 45 .18 .35** 

Rater 12 & Rater 28 315 .13'* .25** 

Rater 13 & Rater 31 71 .26'* .44*' 

Rater 16 & Rater 33 63 .14 .18* 

Rater 16 & Rater 35 72 .08 .10 

Rater 18 & Rater 34 72 .35'* .36** 

Rater 24 & Rater 29 45 .96'* .96*' 

Rater 26 & Rater 32 72 .35'* .41** 

Note. N = Number of shurcd observation~. • p <.05, ** p <.0 I. 

Overall, interrater agreement was similar to the agreement observed during the pilot test, 
although some pairs of raters failed to meet statistically significant agreement levels. With 
regard to the recommended threshold of .40 (Landis & Koch, 1977), six of the seventeen rater 
pairs exceeded this threshold for the weighted kappa values, and eight of the seventeen rater 
pairs exceeded this threshold for the weighted kappa values. Using this threshold, rater 
agreement was moderate across all pairs of raters. 
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Table 65. lntercorrelations among Dimensions of the BOO Job Performance Measure and the Opportunity to Observe Items 
BOO Job Performance Measure -

1 2 3 4 5 6 7 8 9 10 I 11 12 13 14 15 Dimensions 

1. Observation and Assessment of 
Passenger Behavior 

2. Assignment and Calculation of Points .78 

3. Referral of Passengers .75 .72 

4. Interaction with Passengers .60 .57 .60 

5. Cooperation and Communication with SPOT 
.50 .46 .34 .43 Teammates 

6. Interaction with Other Security Personnel .61 .58 .53 .74 .60 

7. Documentation .59 .58 .52 .46 .50 .56 

8. Search of Accessible Property and Review 
.64 .64 .58 .52 .48 .57 .60 

of Travel Documentation 

9. Preparedness and Dutifulness .54 .50 .49 .38 .51 .41 .48 .47 

10. Performance Conducting SPOT* .32 .24 .34 .25 .18 .26 .24 .39 .31 

11. Written Reports and Other 
.35 .28 .36 .28 .10 .26 .29 .30 .25 .56 

Documentation• 

12. Knowledge of SPOT/SPOT Standard 
.36 .27 .26 .18 .23 .19 .25 .32 .29 .67 .66 Operating Procedure (SOP)" 

13. Interaction with Passengers and Other 
.35 .25 .30 .30 .25 .31 .25 .40 .40 .78 .59 .73 

Security Personnel (e.g., LEOsr 

14. Performance Referring a Passenger and 
.33 .20 .31 .24 .27 .21 .20 .31 .28 .60 .62 .67 .68 Conducting Passenger Screening• 

15. BDO JPM Composite .87 .83 .80 .77 .71 .81 .75 .78 .66 .37 .37 .36 .44 .35 

16. Opportunity to Observe Composite .43 .32 .40 .35 .28 .31 .33 .41 .34 .84 .82 .87 .88 .84 .45 

Note. N = 182-192, ** p <.01. * Denotes an Opportunity to Observe item. 
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Overall Performance Composite 

Average ratings across the dimensions of the BOO Job Performance Measure and the PASS 
Total Score were moderately correlated (r = .45, p < .00 I). Given the modest amount of overlap 
between these two measures, it is I ikely that they are assessing two distinct aspects of 
performance. Thus, AIR developed a composite performance measure using these two criterion 
measure for exploratory analyses. Because the PASS Total Score uses a much larger 
distribution (i.e., 0 to 105) than the BOO JPM (i.e., I to 5), AIR standardized the two criteria by 
calculating z-scores. This transformed both measures so they used the same scale (i.e., a mean of 
0 and a standard deviation of J ). This also helped ensure that the Overall Performance 
Composite would not be overly influenced by the composite with the greater variability (i.e., the 
PASS Total Score). AIR then averaged the two z-scores in order to calculate the Overall 
Performance Composite. Descriptive statistics for the Overall Performance Composite are 
presented in Table 66. 

Table 66. Descriptive Statistics for the Overall Performance Composite 
Overall Performance 

Composite 

N 191 

Mean .02 

Median .09 

Standard Deviation .86 

Minimum -2.60 

Maximum 1.55 

Skewness -.53 

Kurtosis -.03 

The Overall Performance Composite was slightly negatively skewed with scores clustering 
around the higher end of the distribution. Because this is a sample of job incumbents who have 
previously been screened and undergone on-the-job training, it is expected that most 
performance ratings wou ld be higher than average. Nevertheless, the Overall Performance 
Composite demonstrated adequate levels of variabi lity (SD = .86) with scores ranging from -2.60 
to 1.55. 

Validity Evidence 
The validity of a selection measure is based on evidence demonstrating the appropriateness of 
making inferences about a candidate's suitabi lity for a job using test scores (Guion, 1998; Putka 
& Sackett, 2010). Although validity is best considered a unitary concept, researchers often 
specify three different types. These include: content, construct, and criterion-related validity. 
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The following sections present a brief definition of each type of validity evidence, followed by 
results from the validation study corresponding to each type of evideoce. 

Sensitive Security Information (SSI) 
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Content Validity 

Content validity refers to whether the selection measure assesses important aspects of the job 
(S tell y & Goldstein, 2007). Content validity may also refer to the method in which the test 
assesses these important aspects of the job. For example, the type of stimuli and administration 
procedures (e.g., time limits) should be appropriate for the job (Guion, 1998). This section 
describes two forms of evidence of content validity - the job analysis and ratings of 
jobrelatedness by subject matter experts (SMEs). 

Job Analysis 

127 

Researchers recommend conducting a job analysis in order to collect evidence of content validity 
(McPhail & Stelly, 20 I 0; Outtz, 20 1 0). Thus, a primary form of evidence of content val idity for 
the current study comes from the job analysis conducted in 20 I 0 (AIR, 20 I Oa). This job anal ysis 
identi fied the knowledge, skills, abi lities, and other characteristics (KSAOs) that a job incumbent 
would need for successful BDO job perfonnance. This information served as the foundation for 
identi fying and developing job-relevant selection measures. Specificall y, ALR identified the 
preemployment KSAOs that were 'the most critical for the BDO job and reviewed the literature to 
identify alternative approaches for measuring these KSAOs (AlR, 20 10b). Furthermore, ArR 
reviewed the selection measures with SMEs who were fami liar with the job throughout the 
development process to ensure that the stimuli and administration procedures coincided with the 
BOO job. 

Feedback Que.1·tionnaire 

In addition to evidence from the job analysis, AIR collected evidence of face val idity using 
ratings from the feedback questionnaire. Face validity refers to whether tesl-Lakers view the 
measure as valid. The questionnaire included six subscales (see Appendix W for results from 
four other subscales). Two of these subscales measured predicti ve and content job-relatedness 
u ing a five-point agreement scale. Predicti ve job-relat·edness items asked BDOs how likely l'he165 
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selection measure would predict successful job performance. For example, one item stated, -A 
person who scored well on this component will be good at some tasks needed for the BDO job.~ 
Content job-relatedness items asked BDOs how closely the content of that selection measure 
aligned with the tasks BDOs perform. For example, one i tern stated,-The content of this 
component was clearly related to certain parts of the BDO job.l 

Means and standard deviations for both subscales arc presented in Table 67. Rank orderings 
based on signi fie ant differences between selection measures fo r both subscales follows. 
Table 67. Predictive and Content Job-relatedness Ratings for the Selection Measures 

Selection Measure Mean Std. Dev. 

Predictive Job-Relatedness 

Role-Play Exercise 4.46 .58 

Passenger Observation 4.39 .58 

Visual Recall 4.23 .62 

Writing Knowledge 4.12 .64 

Mental Math 4.06 .75 

Watson-Giaser Critical Thinking Appraisal 3.58 .78 

Wonderlic Personnel Test 3.21 .93 

Content Job-Relatedness 

Role-Play Exercise 4.51 .64 

Passenger Observation 4.48 .56 

Visual Recall 4.22 .65 

Mental Math 4.10 .74 

Writing Knowledge 4.04 .67 

Watson-Giaser Critical Thinking Appraisal 3.18 .88 

Wonderllc Personnel Test 2.61 .93 

The pattem was the same for both types of job-relatedness subscales. The Role-Play Exercise 
and the Passenger Observation Assessment received the highest mean ratings, although the other 
components of Lhe Work Sample Test also received high ratings. The Watson-Glaser Critical 
Thinking Appraisal and the Wonderlic Personnel Test received the lowest ratings. 

Two one-way ANOVAs were conducted to determine whether there were significant differences 
between the measures in terms of both predictive and content job-relatedness. The results of 166 
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these one-way ANOV As are presented in Table 68. For each ANOV A, the independent variable 
was a categorization of the type of selection measure (e.g., the Wonderlic Persor1nel Test versus 
the Passenger Observation Assessment). The dependent variable was the average ratings for 
each of the selection measures on a particular feedback subscale (e.g., predictive jobrelatedness). 
Table 68 also includes effect size estimates (1']2). These estimates indicate the amount of variance 
accounted for io the subscalcs that can be auributcd to the differences in the predictors. lligher 
112 suggest that a large difference between assessments in levels of jobrelatedness. 

Table 68. F Statistics for ANOV As Comparing Differences in Subscales Across Selection 
Measures 

Subscale Omnibus F Results Eta-squared (1'12) 

Content Job-Relatedness F (6, 1378) = 179.52, p < .001 .44 

Predictive Job-Relatedness F (6, 1378) = 79. 70, p < .001 .51 

Selection measures were then rank ordered based on whether they were significantly di fferent 
from one another on Bonferoni post-hoc tests (Table 69). 

Table 69. Rankings of Selection Measures Based on Job-Relatedness Ratings 
Job-Relatedness 

Selection Measures -
Predictive Content 

Role-Play Exercise 1 1 

Passenger Observation 1 1 

Mental Math 2 2 

Writing Knowledge 2 2 

Visual Recall 2 2 

Watson-Giaser Critical Thinking Appraisal 6 6 

Wonderlic Personnel Test 7 7 

As shown in Table 69 above, the Role-Play Exercise and Passenger Observation Assessment 
were rated as significantly higher than any other selection measure included in the experimental 
selection battery. The second grouping of selection measures consisted of the remaining 
components of the Work Sample Test. These measures were rated significantly lower than the 
Role-Play Exercise and the Passenger Observation Assessment, but higher than the Problem 
Solving measures. Finally, the Problem Solving measures (i.e., the Wonderlic Personnel Test 
and the Watson-Giaser Critical Thinking Appraisal) were significantl y lower than any of the 

Sensitive Security lnrormalion (SSI) 

- ----
167 

WAJlliWQ: TliiS RECOROCONTAINS SENSIT!VE S"'-u~;·' '~ON TIIAT IS CONTROU,FO UNOnR 49 CPR. PARTS IS AND 1~20. NO 
PART OF TillS RECOI!D MAY BE DISCLOSED TO PERSONS WITIIOUT' , • • .,.,., KNOW.I AS DEFINED IN 49 C F.R PARTS 15 AND 1520. 

hXChPT -----
WITH THE WRIITEN PERMISSION OF THE ADMINISTRATOR OF THE TRANSPORTATION SECURITY ADMINISTRATION OR The • • OF 

T llANSI'ORTATION. UNAUliiOKilbD RbLI!ASb MAY RI.:SUL'I IN CIVIL PI.:NAI.TIHS OR 0'1 ~11;1{ A(."IION. ~Oil U.S. OOVbRNMbNT A(JilNCibS. 
PUBLIC DISCLOSURE GOVERNED BY 5 U.S.C. 552 AND 49 C.F.R. PARTS 15 AND 1520. 



TSA 15-00014 - 005648

Scn.~it i •c Seem ity lnfo•mation (SSI ' 
other selection measures included in the validation study. These trends are similar to those 
reported in the personnel selection uterature for sinular types of measures (Hauskoecht et al. , 
2004). 

As described above, each feedback questionnaire also included a section for BDOs to provide 
comments regarding the clm·ity of the instructions, the difficulty or the measures, and any other 
recommendations for improving the assessments. Because the assessmems closely resembled 
those in the pilot test in both content and format, AIR expected the response patterns of the 
qualitative feedback data to resemble the responses from the pilot test. This was largely the case. 
For example, in terms of the clarity of the instructions, as with the pilot test, validation study 
participants consistently indicated that the instructions for each assessment were very clear and 
straight forward. 

In addition to the clarity of instructions, BDOs also provided comments regarding t:he difficulty 
of each measure. Participants' feedback regarding the difficulty ol"the Wonderlic Personnel Test 
closely resembled the feedback provided in the pilot test. Although many BOOs found the 
questions on the Wonderlic Personnel Test easy, many still commented that the overall test was 
di fficult because of the time limit. For example, one BDO commented, - This test was not 
di fficult in regard to the content. Only the time given to complete it makes it challenging.! On 
the other hand, participants genera'lly felt that the Watson-Giaser Critical Thinking Appraisal was 
less di fficult than the Wonderlic Personnel Test and slightly more reflective of the BDO job. 
This was evidenced in the following quote, - [This test was] not very difficult; it was more 
relevant than the [Wonderlic Personnel Test] to the job of a BDO.I 

With regard to the Work Sample Test, BDOs perceived differing levels of di fticulty across its 
components. For example, some BDOs indk ated that the Passenger Observation Assessment 
required them to be res onsible rom· observin too man assen ers at one time. As one BOO 
indicated, (b)(3):49 u.s.c. § 114(r) I Other 

participants commented on the difficulty that arose as a result of their BDO training, - The task 
was somewhat difficult because I already have SPOT training and naturally observed passengers 
for behaviors beyond those give11 in this assessment.! That beiJ1g said, most BDOs commented 
that the Passenger Observation Assessment reached the proper level of difficulty. This was 
reflected in responses such as, - 1 thought it was just the right amount of skill testing and will 
help determine if a person is good at multi-tasking and pays good attention to detail.l 

Because changes were made to increase the difficulty of the Mental Math Assessment, AIR 
anticipated responses indicating higher levels of difficulty than those from the pilot test. 
Specifically, as mentioned above, AiR decreased the amount of time for which point values 
aJ>peared on the screen to one second. Furthermore, negative point values were added which 
required participants to perform subtraction as well as addition. Consequently, a large number of 
BOOs perceived the Mental Math A,sse!)~ment asf aj'.rly dif(icultg FRr example, one BOO 168 
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indicated, - Somewhat difficult due to the speed of the point values appearing on the screenJ 
Nonelbeless, BDOs generally indicated that the assessment was rair and an appropriate speed 
given the requirements of the job. This sentiment is reflected in the following comments,-The 
difficulty was appropriate for the jobl and - This fMental Math Assessment] was accurate in the 
sense that things happen very quickly and it is important to be at a correct total.l 

With regard to the Writing Knowledge Assessment, some BOOs indicated that this measure was 
moderately difficu lt, but did not measure critical aspects of the job. For example, one BOO 
commented, -SPOT Referral reports arc completed by [two] team mcmbcrs jointly ... This is 
completed at the end of [the] shift or during a quiet period - not rushed- with _spell check' etc. It 
is more important to understand behaviors and how to _resolve' them.l 

For the Visual Recall Assessment, BOOs indicated that this measure was moderately di fficult 
and related to the BOO job. For instance, one BOO commented,-Though challenging, I can 
see how this component relates ro my everyday function as a BDOJ 

In terms of the Role-Play Exercise, BOOs confirmed that they would be significantly better 
prepared to complete this assessment than would be untrained job candidates, providing several 
comments such as,-This exercise was not that difficult, but I can see it as being difficult for 
others who have no previous experienceJ Nonetheless, most pmi icipants fell that the Role-Play 
Exercise more closely resembled the BOO job than any other component as reflected in the 
following quote, -Of all the assessments I feel this was the most relevant to a BOO's everyday 
act ivities .I 

Finally, BOOs indicated that both the Passenger Observation and the Visual Recall Assessments 
would provide job candidates with a realistic preview of the BOO job. For instance, numerous 
BOOs responded similarly to the fo llowing quote, - This component [Visual Recall Assessment] 
is well-suited for informing candidates of what the job wi II entail.l 

Construct Validil)' 

In addition to content validity, AIR collected evidence of construct validity. Construct validity 
refers to whether a selection measure assesses what it was designed to measure. This is often 
evaluated by examining the degree to which a selection measure converges and/or di verges from 
other measures in the ways one would expect (e.g., su·ongly, weakl y) based on underlying 
abilities or existing literature (McPhail & Stelly, 20 10; Landon & Arvey, 2007). Table 70 
depicts the intercoJTelations among the selection measures. 

Table 70. lntercorrelations among the Selection Measures I Selection Measures j 1 I 2 I 3 [ 4 I 5 6 7 8 9 
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1. Wonderlic Personnel Test 

--,- ·,- ,-

2. Watson-Giaser Critical .59 .. 
Thinking Appraisal 

3. Passenger Observation - Form 
.17 .08 A 

4. Passenger Observation - Form 
.18 .12 B 

5. Mental Math - Form A .5s·· .41 ** -.12 .21 

6. Mental Math- Form B .32 .. .16 .06 -.13 

7. Writing Knowledge- Form A .48 .. .41 .. .00 .18 .46** .25 

8. Writing Knowledge- Form B .50 .. .26* .16 -.01 .37* .09 

9. Visual Recall - Form A .14 .11 .00 .28 .31* .11 .15 .29 

1 0. Visual Recall- Form B .18 .04 .10 .27* .11 .04 .33 .18 

11. Role-Play Exercise - Form A .18 .20 -.02 .12 .14 .03 .25 .07 .13 .1 9 

1 2. Role-Play Exercise - Form B .33 .. .33*• -.10 -.07 .41 .. .24 .30 -.06 .22 -.16 

Note. N = 81-201, * p <.05. •• p <.0 I. 

As one would expect, the Problem Solving measures (i.e., the Wonderlic Personnel Test and the 
Watson-Giaser Critical Thinking Appraisal) are highly correlated (r = .59, p < .0 I). ln addition, 
both measures are moderately correlated to the Mental Math Assessment (r = .32- .56, p < .0 I), 
Writing Knowledge Assessment (r = .48 - .50, p < .0 I), and Form B of the Role-Play Exercise (r 

=.33, p <.O J). These relationships arc logical given that performance on these measures rely on 
one's mathematical, verbal, or logical problem solving abilities. Also, weaker correlations are 
seen between the Problem Solving measures and the Passenger Observation and the Visual Recall 
Assessments. This pattern was expected because performance on the Passenger Observalion 
Assessment and the Visual Recall Assessment is more likely to rely on perception and recall 
abilities than on problem solving abilities. 

Regarding correlations among the measures on the Work Sample Test and Role-Play Exercise, 
patterns are, in general, simi lar to what was expected based on underlying constructs. For 
example, the Passenger Observation Assessment is weakly related to the Mental Math 
Assessment (r =-. I 3- .2 I, p > .05); one measure assesses abilities related to observation (e.g., 
sustained attention, selective attention), whereas the other assesses one's abil ity to compute 
mental arithmetic. The Passenger Observation Assessment also diverges from the Writing 
Knowledge Assessment (r = -.01- .18, p > .05). Also, scores on the Passenger Observation 
Assessmcnl did not overlap with the Role-Play Exercise (r = -.02 - . .1 2, p > .05). This 
relationship was expected given that the Passenger Observation Assessment emphasizes 
observation abi lities, whereas the Role-Play Exercise focuses on Oral Communication and 
Critical Thinking. Finally, Passenger Observation - Form A diverged from the Visual Recall 
Assessment (r = .00 to. I 0), whereas Form B was moderately correlated with this measure (r = 
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.27 - .28). However, only the relationship between Passenger Observation - Form 8 and Visual 
Recall -Form B reached sigr1ificance (p < .05). AlR had anlicipated a smaU degree of overlap 
between the Passenger Observat ion Assessment and the Visual Recall Assessment. The 
moderate con elations that were observed, to some extent, may be attributed to the fact that both 
measures require some level of observation and recall abilities. 

The Mental Math Assessment and Writing Knowledge Assessment , on the other hand, were 
moderately correlated. In particular, Form A of the Mental Math Assessment overlapped with 
both forms of the Writing Knowledge Assessment (r = .37- .46, p < .05). This is likely because 
of the reliance on one's problem solving ability for both measures. Scores on the Mental Math 
Assessment (r = .03- .41) and Writing Knowledge Assessment (r = .07 to .30, p < .05) also 
tended to diverge from the Role-Play Exercise. Although, the relationship between Mental Math 
- Form A and the Role-Play Exercise reached significance (r = .41, p > .05). ALR anticipated 
that these measures would diverge. Both measures emphasize problem solving ability, however 
the Mental Math Assessment and the Writing Knowledge Assessment assess quantitative and 
verbal reasoning, respectively, whereas the Role-Play Exercise emphasizes critical thinking. 

Finally, the Visual Recal l Assessment was moderately correlated with the Mental Math 
Assessment (r = .04 - .3 1) and the Writing Knowledge Assessment (r = . 15- .33). Al l of these 
relationshi ps failed to reach statistical significance, except for the correlation between Mental 
Math - Form A and Visual Recall - Form A (r = .3 1, p < .05). This pattern of relationship may 
be attributed to the shared emphasis on underlying general cognitive abil ity (i.e., verbal, 
quantitative, and recall) (Hough, Oswald, & Ployhart, 200 I). The Visual Recall Assessment also 
showed a minimal level of overlap wi th the Role-Play Exercise (r = -. 16 to .22), although none 
of these correlations were significant. AIR had anticipated that the Visual Recall Assessment 
and the Role-Play Exercise would diverge because one measure emphasizes recall abilities, 
wlnereas the other focuses on critical thinking and oral communication. 

CL"iterion-ReJated Validity 

Criterion-related validity typically refers to whether scores on a selection measure correspond to 
ratings of job performance (McPhail & Stelly, 20 I 0; Putka & Sackett, 20 I 0). In the current 
study, ArR used three measures of job performance: PASS Total Scores, average ratings across 
dimensions on the BDO Job Performance Measure, and an Overall Perfmmance Composite. 
This section first describes the process that was used to corTect the criterion-related validity 
coefficients for range restriction in the predictor and unreliability in the criteria. Next, 
uncorrected criterion-related validity coefficients are presented along with coefficients that have 
been corrected for indirect range restriction. Finally, coefficients that have been corrected using 
alternative approaches are also presented. 

Correcting Criterion-Related Validity Coefficients 
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The ability of selection measures to predict relevant job outcomes can be quantified using 
criterion-related validity coeflicients. These coeff1cients are usually attenuated by measurement 
or methodological fac tors and represent lower-bound estimates of criterion-related validity. For 
instance, if the measure used to assess job performance (i.e., the criteria) does not accurately 
depict how an employee performs, it may appear that the selection measure is not an effective 
predictor. Also, if the sample that is used to vaUdate the selection measure deviates from the 
intended appl icant pool , then the ability of these measures to predict relevant job outcomes may 
be obscured. Researchers (Hunter, Schmidt, & Le, 2006; Sacketl & Yang, 2000) have proposed 
a number of ways to correct for these types of artifacts. Corrected validity coeffic ients provide 
clearer est imates of a measure's predictive capabilities and allow policy makers to make more 
informed decisions. 

Lower levels of reliability in either the selection measure or job performance measure will 
attenuate criterion-related validity coefficients. Most researchers, however, suggest only 
correcting for lower levels of reliabi lity in job performance measures (Van Iddekinge & 
Ployhart, 2008). Correcting for measurement error in selection measures would provide 
criterion-related validity correlations that deviate from operational, or real-world, circumstances 
(Hunter et al., 2006). 

The est imate of reliability that one uses to correct for measurement error in the criterion directly 
influences the magnitude of the corrected validity coefficient. Researchers typically correct job 
performance measures using either estimates of internal consistency or interrater reliability. 
Estimates of internal consistency indicate how well a group of items measure the same construct. 
However, because raters may struggle with distinguishing among multiple performance 
dimensions (e.g., Passenger Observation, Calculating Points, Documentation), job performance 
measures often demonstrate elevated levels of internal consistency. Using internally consistency 
estimates will tend to overestimate the job performance measure's rel iability and underestimate 
corrected validity coefficients (Hunter et al., 2006). An alternative approach is to usc measures 
of interrater reliabi lity (i.e., the degree to which independent raters provide similar patterns of 
ratings for an employee). Researchers suggest estimating the average Pearson con·elation or 
intraclass correlation coefficients (lCCs) between multiple raters arnd correcting for the 
criterionrelated validity coefficients based on the level of observed unreliability (Hunter et al., 
2006). 

In the current study, the average Pearson correlation for the BDO Job Performance Measure was 
.52. AIR used this estimate to correct the criterion-related coefficients between the selection 
measures and the BOO Job Perfonnance Measure. Because the PASS measure relied on archival 
data and the Overall Pelformance Composite consisted of a combination of the other two 
criterion measures, no estimate of intcrrater reliabil ity was avail able. Thus, these measures were 
only coJTected for range restriction. 
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After correcting for unreliability in the job performance measure, researchers recommend that 
one should consider whether there is evidence of range restriction (Hunter et al., 2006). When 
validating selection measures, range restriction typically occurs because the sample of test-takers 
(most often job incumbents) has already been screened prior to being included in the study. 
These previous screening measures have likely removed many of the low-performing test-takers. 
For instance, prior to the current validation study, BOOs had successfully completed a Structured 
Interview and SPOT training. Furthermore, on average, BDOs who participated in the current 
study had 2.93 years of experience in the SPOT program (SD = 1.17) and received slightly 
elevated performance ratings. Thus, it is unlikely that, as a group, BDOs' scores on the selection 
measures and job performance ratings would show the same levels of variabi li ty as scores from a 
group of job applicants. This restr:icted variability can attenuate criterion-related validity 
coefficients and make it difficult to determine how effecti ve the newly developed selection 
measures can predict job performa·nce. 

There are a number of approaches available for correcting for range restriction (Sackett & Yang, 
2000). An important factor to consider when choosing an appropriate approach is determining 
wlnether range restriction can be auributed to direct or indirect factors. Direct range restriction 
occurs when the current sample of job incumbents has been previously screened on the same 
measures that are being validated. For example, this may occur when an organ ization validates a 
structured interview with a sample of incumbents who were previously screened using that same 
structured interview measure (Van lddekinge & Ployhart, 2008). Indirect range restriction 
occurs when the measure being validated is associated with the selection measure used to screen 
the study's participants (i.e., incumbents) (Sackett & Yang, 2000). For instance, if an 
organization validates a problem solving measure and scores on the new measure are associated 
with ratings from the structured interview used to screen incumbents, then there will likely be 
indirect range restriction. 

In the present study, scores on many of the selection measures are correlated with ratings from 
the existing Structured Interview (r = .05 -.26). Thus, based on current recommendations from 
the literature, the most appropriate approach for the present study would be to conect for indirect 
range restriction. Researchers have recently described a 7-step approach for addressing this form 
of range restriction (Hunter ct al., 2006). This approach is presented in Table 71. 

Table 71 . Steps for Correcting for Indirect Range Restriction 
Step Description 

1 Correcting for measurement error in the job performance measure 
2 Calculating reliability of selection measure with incumbents8 

3 Correcting for measurement error in the selection measure 
4 - ~imating reliability of the selection measure with the applicant population 73 
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5 Estimating indirect range restriction 

6 Correcting lor the effect of indirect range restriction 

7 
Reintroducing measurement error In the selection measure In order to estimate operational 
validity 

Note. Adapted from (Hunter ct a f. , 2006). • Th1s value IS typ1cafly known 111 concurrent vahdat1on stud1cs. 

This approach begins by removing measurement error and then applying the con ection for direct 
range restriction (Steps 1-4). Indirect range restriction is then estimated and corrected (Steps 
56). Final ly, measurement error is reintroduced into the selection measure in order to provide an 
estimate of how well the assessment wi ll predict performance when applied in an operational 
sening. 

As seen in Step 5, correcting criterion-related validity coefficients for range restriction partiall y 
consists of adjusting the magnitude of the correlation based on the degree to which the sample 
that is used to validate the se lection measure deviates from the intended applicant pool. One 
a1>proach for estimating this degree of deviation is the ratio of the standard deviation of selection 
measure scores among the incumbent sample (SDr) to these scores within an applicant 
population (SDA) (Hunter et al., 2006). One challenge with this approach is identifying an 
a1>propriate estimate of variability for the applicant population (SDA). Because data are typically 
collected using incumbents, precise values of variabil ity within the applicant population are often 
not available. 

Some researchers have derived estimates of SDA using other available information (e.g., 
selection ratios). However, to date, this approach has only been applied to situations that 
represent direct range restriction (Sands, A If, & Abrahams, 1978). Others have generated 
common estimates of variability based on large-scale selection studies (e.g., SDrau0 =.67 for 
cognitive ability measures) (Hunter et al., 2006). However, some have argued that these 
estimates do not take into account differences across speci fic occupations or the processes job 
applicants employ when choosing jobs (Schmitt, 2007). Given the challenges with using a 
common metric, and the limited applicability of estimates based on selection ratios, researchers 
(Sackett & Ostgaard, 1994) have recommended estimating the variability of test scores in the 
applicant population (SDA) based on the amount of variability observed among applicants on 
relevant norm-referenced tests. The Wonderlic Personnel Test was a viable option in the present 
study for two reasons. First, it has been administered to over I 00,000 applicants in various 
fields, which provides a more stable estimate of variability among job candiates. Second, it was 
moderately associated with each newly developed selection measure (r = .17 -.59). This level of 
overlap suggests that similar levels of variability may be seen among job applicants' scores on 
the newly developed selection measures. 

Researchers (Sackett & Ostgaard, 1994) recommend reducing the observed standard deviation 
ratio for the overall sample of applicants by I 0-20% (using a larger reduction for more complex 174 
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jobs) to produce a conservative estimate of SDA for thejob-specilic sample. By dividing the 
standard deviation of the Wonderlic Persom1el Test scores among incumbents (SD1 = 5.73) by 
the standard deviation for applicants' scores reported with in the literature (SDA = 7.40) (Sackett 
& Ostgaard, 1994), AIR computed a SDrmio for scores on the Wonderlic Personnel Test: 

Formula Calculations 
SDI 

SDrado = SDA 
5.73 

·77 = 7.40 

By reducing the observed SD" for lhe Wonderlic Personnel Test scores one can conservatively 
estimate what the ratio would be for the newly developed BDO selection measures. Because the 
BOO job consists of a variety of complex, unobservable tasks, AIR reduced the SDA for the 
Wonderlic Personnel Test by 20% (SDA = 5.92). By recalculating the SDra,io using the revised 
SDA, one gets a more conservative estimate. 

Formula Calculations 
so, 

SDra!lo = SDA 
5.73 

•97 = 5.92 

By applying this same SDnuios to the other selection measures in the experimental selection 
battery, one can conservatively estimate the degree of range restriction observed within the 
current sample. For instance, the formula depicts how the 20% SDA was calculated for 
Passenger Observation - Form A. 

Formula Calculations 

SDratlo 
so, 3.09 3.09 

= Si) .97 = w~ .97 = 3.19 

Using this same approach for the other selection measures, AIR estimated the degree of range 
restriction for each selection measure. The degree of estimated range restriction was then 
incorporated into the indirect range restriction corrections .in order to estimate operational 
validity estimates. These results are described in the next section. 

Criterion-Related Validity Coefficients 

Criterion-related validity coefficients for each of the selection measures and the composite scores 
cu·e depicted in Table 72 (the criterion-related validity coefficients for subscales are presented in 
Appendix X). Correlation coeffici.ents in parentheses have been corrected for indirect range 
restriction and/or unreliabi lity in the criterion measure using the process described in the 
previous section. 175 
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Researchers (e.g., DOL, 2000) have outlined rules-of-thumb for interpreting these coefficients. 
Generally, selection measures with moderate correlations (r = .21 to .35) are likely to provide 
useful information. Selection measures with lower correlations (r =. II to .20) may provide 
useful infonnation, but it will depend on other circumstances (e.g., the amount of overlap with 
other selection instruments Ln the selection battery). 

Table 72. Corrected and Uncorrected Validity Criterion-Related Coefficients for the 
Selection Measures 

PASS Total BDOJPM • 
Overall 

Selection Measures Performance 
Scores Average 

Composite 

W atson-Giaser Critical Thinking (b)(3):49 U.S.C. § 114(r) 
Appraisal 
Passenger Observation - Form A 

Passenger Observation - Form 8 

Mental Math - Form A 

Mental Math - Form 8 

Writing Knowledge - Form A 

Writing Knowledge - Form 8 

Visual Recall - Form A 

Visual Recall - Form 8 

Role-Play Exercise- Form A 

Role-Play Exercise - Form 8 

Note. N 81-20 I. * p <. I 0, ** p <.05, • 

The Watson-Giaser Critical Thinking Appraisal showed similar palterns of assoc iation with the 
PASS, the BOO Job Pe•fo•mance Measure, and the Overall Performance Measure. Both fonns 
of the Passenger Observation Assessment and Role-Play Exercise were moderately associated 
with various outcome measures and are likely to provide useful information. 

At least one form for the remaining selection measures (i.e., the Mental Math Assessment, the 
Writing Knowledge Assessment, and the Visual Recall Assessment) demonstrated adequate 
levels of criterion-related validity. Mental Math - Form A was highly related to the PASS Total 
Score and showed moderate levels of association with the BDO Job Performance Measure. 
Likewise, Writing Knowledge - Form B showed higher levels of association with the PASS 
Total Score than with the BOO Job Performance Measure. Visual Recall - Form A was 
moderately correlated with the BOO Job Performance Measure, whereas Visual Recall - Form B 
showed a higher level of association with the PASS. 

Altemative Approaches for Correcting Criterion-Related Validity Coefficients 
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This section presents alternative approaches for correcting criterion-related validity coefficients. 
AJthough not all of these approaches are suitable for the current study, this section is intended to 
be informative and display the range of operational validity coefficients. Speci ficall y, corrected 
coefficients have been adjusted using estimates of unreliability in the job performance measure 
(Hunter ct al., 2006), direct range restriction estimates based on selection ratios (SR) (Sands et 
al. , 1978), diJect range restriction based on standm-d deviation ratios (SDrmio) (Hunter et al., 
2006), <md/or indirect range restriction. The first table (Table 73) presents corrected and 
uncorrected coefficients for the selection measmes and composite scores on PASS. The second 
table (Table 74) presents corrected and uncorrected coeffi cients for the selection measures and 
composite scores on the BOO Job Performance Measure. 

Because estimates of reliability were not available for subcomponents on the PASS, ArR was 
unable to cotTect fo r unreliability in the performance measure. Nevertheless, these 
criterionrelated validity coefficients were COtTccted for direct and indirect range restriction. 
Based on the corrections using selection ratios, at least one fom1 for each measure is very likely 
to provide useful information in situations where no more than a quarter of the applicants wiiJ be 
hired (i.e., the selection ratio is less than or equal to 25%). When considering PASS scores, 
cotTections for indirect range restriction based on SDnuios indicate that the Problem Solving 
measures are likely to provide useful information. However, both forms of the Passenger 
Observation Assessment and the Writing Knowledge Assessment, Mental Math - Form A, and 
Visual Recall - Form Bare also likely to provide usefu l information and the Role-Play Exercise 
may provide useful information depending on the circumstances (e.g., whether some of the other 
measures are included in the selection battery or not). 

Based on corrections using estimates of selection ratios, one of the most effective predictors of 
BOO JPM ratings was the Passenger Observation Assessment. This assessment is very likely to 
provide useful information in situations where no more than 25% of applicants will be hired. 
Other measures (e.g., the Visual Recall Assessment, the Role-Play Exercise) arc also likely to 
provide useful information in these circumstances. 
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Coefficients corrected for indirect range restriction using SDr:uiol also suggest that these same 
measures would likely provide useful information during the hiring process. Specifically, both 
forms of the Passenger Observation Assessment, the Visual Recall Assessment, and the RolePlay 
Exercise are likely to provide useful information. Form B of the Writing Knowledge 
Assessment is also likely to be a useful predictor of BOO Job Perfo rmance ratings. 

Summary of Form Differences 

As discussed in Chapter Ill , the different forms of the selection measures were developed in a 
parallel fashion, but were not formally equated. In other words, the measures were developed 
using identical test speci tications and methodology. However, it was not feasible in the current 
study to include the same items on both forms of some of the measures. For example, the 
Passenger Observation Assessment and the Visual Recall Assessment consisted of stimuli that 
were distinct across forms (i.e., separate videos and images, respecti vely). Thus, generating 
items for these two measures that were identical was not possible. Likewise, administering both 
forms of each measure to the same participants would have required additional time on-site 
during the data collection process and reduced the test security of each measure. 

Despite the efforts given to ensure that the forms were parallel, AIR identilied instances in which 
the two forms of each selection measure diverged. For example, Mental Math - Form A 
displayed moderate levels of criterion-related validity across the three performance criteria (r = 
.20 - .30, p < .05). On the other hand, Mental Math - Form B demonstrated much lower levels of 
criterion-related val idity (r = .06 - .09, p > .05). Similar patterns of form divergence were also 
observed for the other selection measures. 

Researchers have suggested that sample sizes less than two hundred are susceptible to sampling 
en·or (Drasgow, Nye, & Tay, 20 I 0). Given the relatively small sample sizes per form (e.g., n = 
II I for Mental Math Form A, and n = 92 for Mental Math Fonn B), these differences may be 
attributed to sampling error. In other words, irrelevant characteristics of the sample may be 
accounting for the divergence patterns of criterion-related and construct validity between the two 
forms for each selection measure. AIR conducted exploratory analyses in order to identify 
differences in BOOs across the two forms that may have contributed to these form differences. 
For example, AIR examined whether BOOs who completed each form differed on their scores 
for the Problem Solving measures, organizational tenure, and the types of shifts they typicall y 
work. None of these analyses identified a subgroup of participanLs that were causing the form 
differences. ALR's recommendations in Chapter VII of this report have taken these form 
differences into account. 
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Subgroup Differences and Adverse Impact 
Although AIR administered the selection measures to a diverse group of BDOs, the sample sizes 
for particular subgroups prohibited stable estimates of statistical adverse impact analyses (Hough 
et al., 200 I). For example, of the 2 14 BDOs that participated in the study, only I I identified 
themselves as Asian, 53 as Black or African American, and 43 as Hispanic or Latino. These 
sample sizes become signiticantl y smaller if the separate fonns of each selection measure are 
considered. For instance, Table 75 displays the demographics for BDOs who completed Forms 
A and 8 of the Mental Math Assessment. 

Table 75. Demographics by Form for the Mental Math Assessment 
Mental Math Form A Mental Math Form B 

Demographics 
N Percentage N Percentage 

Gender 

Female 40 36 32 32 

Male 72 64 69 68 

Ethnlclty 

Hispanic or Latino 25 22 18 18 

Not Hispanic or Latino 86 77 82 81 

Race 

Asian 3 3 8 8 

Black of African American 25 22 27 27 

Native Hawaiian or Pacific Islander 3 3 5 5 
Two or More Races 12 11 5 5 
White 57 51 48 48 

American Indian or Alaska Native - - 1 1 

Other - - 5 5 
- Not Avmlablc 

Across each form of the Mental Math Assessment, there are very few BDOs who identified 
themselves as a protected class. For example, less than 30 BDOs who identified themselves as 
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Hispanic or Latino completed either Form A (n = 25) or Form B (n = 18) of the measure. 
Similar levels were observed for Black or African Americans (n < 28). Even smaller values 
were observed for Asian test-takers (n < 10). Similar sample sizes for protected classes were 
observed for each of the selection measures. 

Given these relatively small sample sizes, it is unlikely that adverse impact analyses would have 
been stable enough to provide useful information. Also, because the data arc based on a 
voluntary sample of previously-screened and experienced BOOs, these analyses may not 
generalize to a sample of applicants (Tippins, 20 10). For some of the analyses a single unusual 
value may have Jed to aberrant findings. Rather than conduct these analyses that may have Jed to 
inaccurate interpretations and conclusions, ArR identified relevant literature on the likeli hood of 
subgroup differences for each selection measure. This information may be helpful to consider 
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while identifying which selection measures should be included in the revised selection system. 
AIR recommends that TSA continue to evaluate subgroup differences and adverse impact results 
for any selection system implemented for this or other jobs. 

Pr·oblcm Solvin~ Measures 

Because the Watson-Giaser Critical Thinking Appraisal and the Wonderlic Personnel Test are 
measures of problem solving, they are likely to lead to subgroup differences across races (Roth, 
Bevier, & Bobko, 200 I). For instance, most White test-takers score, on average, a standard 
deviation higher than Black test-takers (Gottfredson, 2002; Outtz, 2002; Roth et al., 200 I). It 
should be noted, however, that subgroup differences are greater when the tests are used for jobs 
that are higher in complexity than for jobs lower in complexi ty. Many researchers have 
concluded that these large subgrou.p differences do not prohibit the use of general cognitive 
abi I ity measures, but they do require that the use of such tests be justified (Outtz, 2002; Roth et 
al., 200 I). Typically this justification requires absolute job-relevance of the construct being 
measured, as indicated by a job analysis and the measure's ability to predict job performance in 
the job in question. Further justification comes from a measure's robust ability to predict job 
performance across a number of jobs and settings (Gottfrcdson, 2002; Schmidt & Hunter, 1998). 
Jn addition, comparisons between members of other subgroups (e.g., age, gender) often yield 
much smaller mean differences (Hough et al., 200 I). 
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Work Sample Test and Role-Play Exercise 

The Work Sample Test and the Role-Play Exercise were designed to emphasize specific abil ities 
rather than general problem solving. Measures of specific ability tend to yield subgroup 
differences that are slighlly smal ler than those observed with a general problem solving measure 
(Roth et al., 200 I). Both general problem solving measures and specific measures of cognitive 
ability (e.g., selective attention, sustained attention) may demonstrate low levels of subgroup 
differences between men and women (Bates & Lemay, 2004; Giambra & Quilter, 1989). 

Recent estimates of racial subgroup differences for high-fidelity assessments have yielded 
moderate di fferences (d = .70) (Bobko, Roth, & Buster, 2005). The authors cautioned that this 
estimate was based on a broad sample of work sample exercises and that specific assessment 
techniques may yield lower mean subgroup differences. Subsequent analyses have also 
indicated that certain exercises (e.g., briefings, role-plays) may yield lower levels of subgroup 
differences than other exercises (e.g., in-basket, technical demonstrations) (Roth, Bobko, 
McFarland, & Buster, 2008). Likewise, including a performance simulation rather a 
paperandpencil exercise may reduce subgroup differences (Schmitt & Mills, 200 I). 

Operational Considerations 
In addition to examining the evidence of reliability and validity for the selection measures, AIR 
also took into account operational considerations such as the case of administration and the 
amount of resources required to ad!minister and score each measure. These considerations are 
described below in more detail. 

Sensitive Security Information (SST) 
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Ease of Administl':ttion 

When considering the ease of admjnistration, AlR evaluated the amount of training requixed for 
anr Administrator to be able to proctor each assessment as well as the number of candidates that 
can complete a measure in a single administration. Each of the selection measures include an 
administration guide with instructions for establishing a proper testing environment, a script for 
proctoring each assessment, and answers to frequently asked questions. Individuals who 
adlminister the Role-Play Exercise will need to be trained on evaluating performances. This 
training would likely be similar to that provided for the Structured Interview Assessors. 
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In addition to the amount of training required for an Administrator, AlR also considered the 
number of candidates that could complete each selection measure during a single administration. 
1f there is enough space to ensure a proper testing environment, the Watson-Giaser Critical 
Thinking Appraisal can be administered to a large number of candidates. The Work Sample Test 
can be administered to smaller groups of candidates (i.e., three to four people). Finally, the 

I PORI iC I JISt IXJSURb CtCJVhkf'li-:.IJ 1\ f J u.s' ssz t\MJ Ql) ( r.l\, 11\R fJil I, HI< I> 1310 

Role-Play Exercise, similar to the Structured Interview, is best suited for a one-on-one 
administration. 

Resource Re<1uirements 

AIR also considered the amount of resources, beyond identifying and training an Administrator 
that would be requ ired for each selection measure. All of the measures, excluding the Writing 
Knowledge Assessment, will require some fo rm of additional resources. For the Watson-Giaser 
Critical Thinking Appraisal, the additional resource is a recurring purchasing fee. The Passenger 
Observation, Mental Math, and Visual Recall Assessments require computer-based equipment 
because they rely on high-fidelity stimuli that are presented using computer monitors and audio 
equipment. Finally, because the Role-Play Exercise was designed to be administered 
immediately after the Structured Interview, it does not require additional Assessors. However, if 
implemented, TSA will need to identify and train one or more individuals to serve as the 
Resource Person. This/these individual(s) wi ll need to be fami liar with the BDO job and be able 
to provide a consistent performance across administrations. 

Summary of Existing Evidence 
This section provides an overview of the validity and other evidence that was collected during 
the validation study. Table 76 below briet1y summarizes the evidence that was considered when 
making recommendations. Each column corresponds to a different piece of evidence and each 
row represents a separate selection measure. The color coding and lettering scheme is intended 
to provide a comparative review of the selection measures within each column with red circles 
with the letter - LI representing the lowest value, yellow circles with the letter - MI being 
moderate, and green circles with the letter - HI being the highest. Note that these summary 
findings are based on the results of the current study and AIR's experiences with these measures. 
These results may not reflect other pricing options, data collection methods, and administration 
processes that are not consistent with the parameters of this study. 
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Table 76. Overview of the Validation Study Findings49 

Measure 

Watson-Giaser 

Passenger Observation 

Mental Math 

Writing Knowledge 

Visual Recall 

Role-Play Exercise 

Reliability 
Content 
Validity 

Face 
Validity 

Note. Color coding scheme pro,;des a comparative ,;ew within each colullliL 
Admin= Administ:ration. Reqs. = Requirements. 

Construct 
Validity 

Ease of 
Admin 

Resource 
Reqs. 

Overall 
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49 These summary findings are based on the results of the current study and AIR's experiences with these measures. These results may not reflect other pricing 
options, data collection methods. and administration processes that are not consistent with the parameters of this study. 
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Sensitive Securit.v lnformatialt (SSIJ 
Reliabmty 

Within the reliability column, the Watson-Giaser Critical Thinking Appraisal (a = .79). the 
Mental Math Assessment (a = .80- .82), and the Writing Knowledge Assessment (a = .75- 80) 
demonstrated the highest levels of reliability whereas the Passenger Observation Assessment (a 
= .3 1 - 45), the Visual Recall Assessment (a = .53- .63), and the Role-Play Exercise (weighted K 

= .32 - .57) were slightly lower. A I though the coefficient alpha levels for the Passenger 
Observation and VisuaJ Recall Assessments are less than the common threshold of .70, the 
observed levels of internal consistency arc similar to what has been seen with other high-fideli ty, 
work sample measures (Lievens & Coetsier, 2002). Thus, a more appropriate assessment of 
reliabil ity may be a test-retest coefficient. Given the parameters of the current study, it was not 
feasible to assess this type of reliability. The kappa values observed for the Role-Play Exercise 
represent moderate agreement (Landis & Koch, 1977). Given the complexity of the 
pe1forrnances that were being observed, this is an encouraging fincling for the Role-Play 
Exercise. 

Content Validity 

Because all of the measures are based on a comprehensive job analysis, there is a substantial 
amount of evidence indicating that they assess job-relevant constnucts. However, the Writing 
Knowledge Assessment was rated slightJy lower in this column because there was some 
evidence suggesting that the underlying abi lity (i.e., Written Communication) may not be as 
critical as the abi lities assessed by other measures (e.g., the Passenger Observation Assessment, 
the Role-Play Exercise). Furthermore, Written Communication may be able to be addressed 
du ring training. All of the measures, excluding the Watson-Giaser Critical Thinking Appraisal, 
received high ratings of job-relatedness from BOOs. In other words, BDOs were able to see the 
connection between the content of these measures and their job and al.so indicated that higher 
scores on the selection measures were indicative of better job performance. 

Construct Validity 

The Watson-Giaser Critical Thinking Appraisal, the Passenger Observation Assessment, and the 
Role-Play Exercise demonstrated bigh levels of construct validity. These measures converged 
and diverged from other measures in the validation study in ways tbat were expected based on 
their underlying constructs. For example, the Passenger Observation Assessment did not overlap 
with other measures in the study (r = -. 12 - .28). 50 This was expected because one's ability to 
observe and identify behaviors should not correspond wi th the other abilities measured during 
the study (e.g., mental arithmetic, c.Jeduct.ive reasoning, oral communication). The MentaJ Math 
Assessment, the Writing Knowledge Assessment, and the Visual Recall Assessment converged 
in ways that were expected, but did not diverge to the degree that AIR anticipated. For example, 
the Visual Recall Assessment overlapped with the Mental Math Assessment (r = .04-.3 1) and th'fgo 
Writing Knowledge Assessment (r = . 15-.33). To some extent this could be expected because 
each of these measures assesses a specific cognitive ability and these abilities arc often related 
(Carretta & Rcc, 2000). However, individuals' ability to recall information is distinct from their 
Sensitive Security Information (SSI) 
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50 A range of construct validity coefficien ts are presented for measures to represent both forms (i.e., Fon11S A and B). 
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arithmetic ability or writing abilities. Thus, these measures were expected to diverge to a grenter 

degree. This overlap between the Visual Recall Assessment and other measures suggests it may 

not contribute unique information as part of the experimental selection battery. 

Criterion-Related Validity 

Al l of the measures demonstrated at least moderate levels of criterion-related validity. 
Specifically, at least one form, and in some instances, both forms of the selection measure, 
predicted PASS Total Scores or average ratings on the BOO JPM. Significant correlations were 
also observed between the selection measures and the Overall Performance composite. Some of 
the strongest predictors ' were the Mental Math - For b 3):49 the Writing 
Knowledge Assessmen (b)(

3
)
49 u.s.c. and Visual Recall - Form B (b){3):49 For the BOO JPM, 

the strong~tors were the Passenger Observation (b)(
3
i:

49 
)(3):49 Writing Knowledge 

- Form B ~and the Role-Play Exercise - Form B u.s.c. § 

Operational Considerations 

When taking into account operational considerations, AlR considered the number of applicants 
that could complete a measure in a single administration and the amount of training that it would 
take to prepare an Administrator to proctor a session. The Role-Play Exercise, because it is 
administered on a one-to-one basis and requires Administxators to provide per(ormance ratings, 
wus rated slightly lower than the other selection measures. All of the measures, excluding the 
Writing Knowledge Assessment, would require additional resources. The Wntson-Giaser 
Critical Thinking Appraisal requires a recun·ing purchasing fee. The Passenger Observation, 
Mental Math, and Visual Recall Assessments require computer-based equipment (e.g., monitors, 
audio/visual cords) in order to be implemented. Finally, the Role-Play Exercise requires a 
trained Resource Person (i.e., role-player) who can provide a consistent performance as the 
passenger across administrations. 

Recommended Selection Battery 

AIR identified the Passenger Observation Assessment, the Mental Math Assessment, and the 
Role-Play Exercise as the most promising selection measures. Each of these measures assessed 
unique skills and abilities thut arc critical for BDO job performance. Also, all three measures 
predicted performance ratings on either the PASS or BOO JPM. Fwt hermorc, because these 
measures were rated as highly job-relevant by BOOs and require applicants to perform tasks that 
are similar to those performed by BOOs, the system would provide a realistic job preview and 
may increase the number of applicants who opt out of the selection process, which can help TSA 
save valuable time and financial resources. Based on this evidence, ATR recommended that TSA 
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include these three measures as pa1·1 of an experimental selection battery. During this 
experimental phase, TSA could collect additional data from job applicants, and continue to 
examine the feasibil ity of implementing each selection measure nationwide. 

Sensitive Secunly Inronua uon (551) 

CHAPTER VI: POST-VALIDATION STUDY CHANGES 
The previous chapter described the method and results from the validation study. This chapter 
describes the minor changes the AIR implemented following the validation study. These 
changes were based on the results of the validation llldy, feedback provided by BOOs, and 
AIR's experiences during the data collection process. 

Overview and Purpose 
Following the validation study, AfR compiled and reviewed qualitati ve and quantitative data 
collected from several sources on each of the assessments. These data were reviewed to identify 
any necessary changes to the assessments. Sources of data included results from the scale and 
item-level analyses, ratings from lhe feedback questionnaj res, and audio recordings from the 
group feedback sessions and the Role-Play Exercise. Potential changes were prioritized and only 
those that were deemed necessary were implemented. Necessary changes were defined as minor 
modifications that would likely improve item- and scale-level statistics and increase the clarity of 
the assessment's instructions. AlR emphasized minor changes to ensure the fidelity between the 
measures that were included in the validation study and the final assessments that were provided 
to TSA. Significant changes to the assessments would otherwise limit the appl icability of the 
validation study results. 

Though only three of the measures from the validation study were included in the recommended 
selection battery (i.e., the Passenger Observation Assessment, the Mental Math Assessment, and 
the Role-Play Exercise), changes were made to all of the assessments so that these measures 

192 
would be prepared fo r any possible future uses (i.e., usc as training tools, performance measures, 
or inclusion in other research studi·es). Each post-validation study change implemented is 
described below. 
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Work Sample Test 
Sensitive Security Informal jon (5tSI) 

First, AIR removed any language that was included within the Work Sample Test Administration 
Guide solely for the validation study. For example, AIR removed language that described a 
BOO's participation in the validation study (e.g., reminders of the voluntary nature of the study). 
In addition, AIR revised the phrasing in the Work Sample Test Administration Guide so that the 
assessments may be administered separately. For example, the term -component! was replaced 
with the term -assessment.! Also, language that linked one component to the other (e.g., 
-next, we will begin the Mental Math Assessment~) was removed. This change was 
implemented to provide TSA with more flexibility in using each assessment and to accommodate 
AIR's recommendation that not every assessment from the Work Sample Test be included in 
future studies. 
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Next, changes were made to address quantitative and qualitative data collected regarding each 

assessment included in the Work Sample Test. The section below provides a brief description of 

each of the changes that were made. 

Passenger Observation Assessment 
Based on feedback from BOOs, changes were made to the Passenger Observation Assessment to 
increa e the clarity of the instructions in two areas. First, instructions were added to emphasize 
the importance of recording only the behaviors that are visible- rather than inferring that 
behaviors have occurred. Though this instruction was provided in the script following the 
practice test, subject matter experts (SMEs) indicated that it would be helpful to provide 
additional guidance before the practice test begins. Thus, AIR included this information at both 
points in the instructions. 

Second, scoring procedures were altered to account for changes in scoring made during the data 
analysis stage in order to max imize the reliability of the assessment and the efficiency of the 
scoring process (as described in Chapter V). Specifically, instructions to Assessors were altered 
to indicate that job candidates receive credit for each instance that they correctly identify the 
presence of a behavior or appearance factor- as opposed to the previous scoring methodology, 
wlnich provided credit for identifying the presence or absence of a behavior or appearance factor. 
Instructions to job candidates regarding how their performance on the Passenger Observation 
Assessment is scored were also edited to account for this change in scoring procedures. 
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Sensitive Scmrity lnf<nlildtion (SSI) 
Mental Math Assessment 
Based on AIR's experiences administering the Mental Math Assessment, instructions were added 
to the Administration Guide for the Work Sample Test Admjnistrator to start the laptop and 
ensure the Microsofl PowerPoinr® slideshow is functioning properly prior to a job candidate's 
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arrival. This add ition was designed to help ensure that the necessary equipment and software are 
functioning appropriately before the Work Sample Test begins. 

In addition, during group feedback sessions, some BOOs indicated that the last number for each 
item appeared on the screen for a shorter length of time than the numbers that preceded it. Based 
on this feedback, two AIR researchers independently reviewed the timing of each item. This 
review consisted of double-checking the animation mechanism within the Microsoft 
PowerPoint® slide and using a stopwatch to time the presentation of each number. Results of 
this review indicated that each number, including the final number, appears on the screen for 
exactly one second, as it is designed to do. ALR concluded that BDOs' perceptions may be 
attributed to the relative amount of time that the final number appeared on the screen. 
Specificall y, all the preceding numbers remain on the screen as subsequent numbers appear. The 
final number, in comparison to the earlier numbers, remains on the screen for the shortest amount 
of time (although, it sti ll appears for one second). This may have created the impression that the 
final number is shown for a shorter amount of time. Given the outcome of this review, ALR did 
not modify the timing of the Mental Math Assessment. 
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Writing Knowledge Assessment 
During lhe administration of the Writing Knowledge Assessment, some BOOs had questions 
regarding stylistic issues. Specifically, they asked how to address stylistic grammar rules rhat 
could be considered correct by some, but not by others. For example, one rule that was cited was 
whether to include a comma before the word -and II in a series of items. To increase the clarity 
of the instructions with regard to this issue, instructions were added to the script to indicate that 
stylistic issues should not be considered errors. 

Visual Recall Assessment 
Based on feedback provided on the feedback questionnaires and during the group feedback 
sessions. AIR reviewed potentially problemat ic multiple-choice questions for the Visual Recall 
Assessment. Following this review, two revisions were made to Form B of the assessment. 
Speci fical ly, in Image l, some BOOs indicated that it was unclear which passenger was lhe focus 
of Item 14. ArR revised the item stem for this question to address possible confusion. For 
Image 2, some BOOs commented that one distractor in Question 12 could be considered the 
correct re ponse. AIR revised this response option to ensure that the item would not be 
perceived as unfair or misleading. 

Role-Play Exercise 
For the Role-Play Exercise, as with the Work Sample Test, any language that had been 
previously included in the Role-Play Exercise Administration Guide specifically for the 
validation study was removed. For example, language that referred to ignoring signs of 
deception or other SPOT-related behaviors during the Role-Play Exercise, or information about 
using an audio recorder, was removed. 

Ln addition to removing instructions that were specific to the validation study, AIR also modified 
the Role-Play Exercise based on item- and scale-level ana lyses, qualitative feedback, and AIR's 
experiences administering the assessment. Specifical ly, changes were made to the following 
components of the Role-Play Exercise: 

Instructions to Assessors, 

fnstructions to job candidates, 

The Resource Person's character, c:t'he Summary Statement checklists, and 

The Role-Play Exercise rat ing scales. 

Each of these changes is described in more detail in the following sections. 
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Instructions to Assessors 
Based on administration issues that arose during the validation study, two additions were made to 
the instructions for Assessors in the Role-Play Exercise Administration Guide. These 
instructions were added to improve the standardization of this assessment. First, instructions 
were added for Assessors to confirm a job candidate's final response to questions from the 
Summary Statement Checkl ist. During the val idation study, some BOOs initially provided more 
than one response to a question. Thus, ATR included language for the Assessors to confi rm a job 
candidate's response if he or she provides more than one response. Second, instructions were 
added on how to score a job candidate's response to a Summary Statement question if the 
Resource Person provides inaccurate information during the Role-Play Exercise (e.g., indicates 
he/she is travel ing to the wrong destination). Specifically, Assessors are instructed to award full 
credit to a job candidate if he/she repeats inaccurate information that was originally stated by the 
Resource Person. 

Instructions to Job Candidates 
The instructions that are provided to job candidates during the Role-Play Exercise are 
comprehensive. Specifically, these instructions review the scenario for the Role-Play Exercise, 
the parameters for the conversation, and U1e evaluation criteria. Due to the length of the 
instructions, the list of Summary Statement questions is presented early in the administration 
process and they repeated again at the end. Once all instmctions are provided, job candidates are 
given one minute to review the Summary Statement questions before the exercise begins. 
During group feedback sessions, some BOOs admitted that once the Summary Statement 
questions were provided, they stopped listening to the instructions and began formulating their 
strategy for eliciting the necessary inf01mation. To help prevent this occunence, instructions 
were added to the beginning of the script to inform job candidates that they will have time to 
review the Summary Statement questions again before the exercise begins. 

Resource Person's Character 
Following the validation study, changes were made to the Resource Person' s character for two 
reasons. First, based on item-level difficulty statistics, a change was made to address observed 
differences in difliculty across forms. Specifically, one Summary Statement question in Form B 
of the Role-Play Exercise appeared to be more difficult than the others. AIR determined that this 
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question was especially challenging because it required job candidates to elicit and retain two 
distinct pieces of information whereas the other Summary Statement questions onl y required job 
candidates to elicit one piece of information. To address this issue, the problematic question was 
revised so that it too only required candidates to elicit one piece of information. 

Second, AIR added information to the Resource Person's character to address participants' 
questions that inquired about information not included in the script. Including this information 
helped expand the breadth of the character and ensure that participant questions that were asked 
frequently during the Role-Play Exercise (e.g., where is [the resource person's] office located? 
who planned the trip?) could be addressed during future administrations. Following the 
validation study, AlR reviewed recordings of the Role-Play Exercise to document the types of 

~secmi"tn>-ffifo.J:nlation (SSI) Sensitive Security 
Information (SS 

questions participants posed that were beyond the scope of the current character. Using these 
data, a few additional details were added to the Resource Person's character (e.g., location of the 
Resource Person's place of work, information about who planned the Resource Person's trip). 
This information was also incorporated into the Resource Person Training materials. 
Specificall y, additional insu·uctions were added that highlight the types of questions that were 
frequently asked during the pilot test and validation study. 

Summary Statement Checklists 
To help Assessors score job candidates' responses to the Summary Statement questions in a 
standardized manner, the Role-Play Exercise Administration Guide includes examples or 
acceptable and unacceptable responses in the Summary Statement Checklists. While 
administering the Role-Play Exercise during the validation study, AIR received some responses 
to the Summary Statement questions that were not included in the original checklists. To help 
increase the standardizat ion of future administrations, AIR has included suggestions for how to 
score these types of responses and added examples of each to the Summary Statement 
Checkli sts. 
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CHAPTER VII: SUMMARY AND RECOMMENDED NEXT 

STEPS 
This chapter reviews the work conducted for the current project, the important outcomes and 
products, and the key findings. Also, this chapter provides recommendations for nex t steps. 

Review of Completed Work 
The research consisted of multiple steps, each of which provided important information about the 
BDO job and the experimental selection measures. These steps included the following: 

Conducted and documented a job analysis of the BOO job (AIR, 201 Oa); 

Developed test specifications to determine the appropriate selection measures for 
assessing important pre-hire knowledge, skills, abi lities, and other characteri stics 
(KSAOs) (AJR, 2010b); 

Developed a Work Sample Test and a Role-Play Exercise to include in the experimental 
selection batlery; 

Identified and procured two Problem Solving measures to include in the experimental 
selection ballery; 

Updated Structured Jnterview items for inclusi.on in the experimental selection battery; 

Developed the BOO Job Performance Measure (JPM) and collected existing Performance 
Accountability and Standards System (PASS) rat ings for the criteria in the validation 
study; 

Pilot tested the selection and criteria measures using AfR staff and at live airports prior to 
the validation study and analyzed these data to make key decisions regarding the 
vaJidalion study (e.g. , procedures to follow, seleclion measure revisions, forms to 
administer): 

Conducted validation !>tudy at II sites and analy.lCd these data to determine the validity 
of each selection measure as a predictor of BDO job performance; 

Finalized the selection measures based on results of the validation srudy; and 

Developed scoring and standard selling recommendations. 
Sensitive Security Information (SSI) 
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The sections below describe important products that resulted from the validation study, as well as 
key findings. 
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Important Products 
The research resulted in the development of several important products. These include: 

A comprehensive job analysis (AlR, 20 I Oa), including lists of current job tasks, KSAOs 
and competencies, and tools and equipment, as weU as information about the work 
environmenL In addition to guiding the current research, this information can be u. ed to 
inform training, career development, and other human capital initiatives and programs; 

Several experimenta l selection measures, including the Passenger Observation, Mental 
Math, Writing Knowledge, and Visual Recall Assessments, a Role-Play Exercise, and 
updated Structured Interview questions; 

Critical support documents and other resources for ensuring the proper and standardized 
administration and u e of each of the selection measures, including administration guides, 
assessor guides, response booklets, and multimedia (e.g., images, videos); 

Training materials for the Role-Play Exercise, including protocols and materials for the 
Role-Play Exercise Assessors and Resource Person trainings; 

A behaviorally-based perfom1ance measure designed specifically for the BOO job and 
based on tbe current job analysis (AIR, 20 LOa); 

Training materials for the BOO Job Perfonnance Measure; 

A scoring technical report (ALR, 20 12), including scoring and standard setting 
recommendations; and 

This validati.on study technical report, which documents the procedures followed to 
validate the recommended selection measures, as well as key findings. 
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Key Findings 

As described in Chapter V, the results of the validation study indicated that some of the 
experimental selection measures performed better than others. More specifically, the current 
study provided evidence that supports the usc of the Passenger Observation Assessment, the 
Mental Math Assessment, and the Role-Play Exercise. The results of the study also suggested 
that the Watson-Giaser Critical Thinking Appraisal, the Writing Knowledge Assessment, and the 
Visual Recall Assessment were less promising for selection purposes. This section summarizes 
these key findings, beginn ing with the less promising measures. Next, the benefits afforded by 
the recommended selection battery (i.e., the Passenger Observation Assessment, the Mental 
Math Assessment, and the Structured Interview, and the Role-Play Exercise) are described. 
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Assessments Not Included in Recommended Selection Uattcry 

Results fron1 the validation study suggested that thJee of the measures in the experimental 
selection battery were less promising: the Watson-Glaser Critical Thinking Appraisal, the 
Writing Knowledge Assessment, and the Visual Recall Assessment. First, although the results of 
the job analysis supported using the Watson-Giaser Critical Thinking Appraisal, ratings from the 
feedback questionnaires suggested that BDOs did not perceive the ,connection between this 
measure and their job. Furthermore, some BDOs cautioned that this assessment may mislead job 
candidates about requirements of the job (e.g., the type educational background required) which 
could cause high-quality job candidates to withdraw from the hiring process. Finally, in general, 
the Watson-Giaser Critical Thinking Appraisal is more susceptible to adverse impact than the 
other assessmenrs in the experimental selection battery and thus could increase the likelihood of 
a legal challenge to the BDO selection system (Hough et al., 2001). 

The Writing Knowledge Assessment was also identified as less promising. Although this 
measure demonstrated adequate levels or reliability and criterion-related validity, findings from 
from the job analysis suggested that Written Communication, the underlying abi lity assessed by 
this measure, may not be as critical to BDO job performance as other abilities. This finding was 
supported by feedback received from BDOs. Specifically, ratings from the feedback 
questionnaire suggested that other measures in the experi mental selection bauery were more 
jobrelated. rn addition, BDOs and SPOT Transportation Security Managers (STSMs) indicated 
that an existing writing measure (i.e., the writing assessment for the Transportation Security 
Inspector job series) may be more suitable for assessing a candidate's ability to identify and 
document relevant information in u SPOT Referral report. Furthermore, some BDOs suggested 
that the SPOT training program may be a more appropriate venue for assessing and developing 
job-specific writing knowledge and skills. 

Finally, with regard to the Visual Recal l Assessment, the results of the validation study suggested 
some limitations with the images for this measure. Specifically, many BDOs commented that the 
cla1ity of the images, particularly with regard to the background of the image, made it difficult to 
see specific passengers or objects. The results of the validation study also revealed a number of 
problematic items (e.g., items that lacked effective distractors or demonstrated low item-total 
correlations). rn addition to these item-level analyses, the measure demonstrated low levels of 
internal consistency. Finally, the Visual Recall Assessment fai led to diverge from the other 
measures included in the experimental selection battery (i .e., the Mental Math and Writing 
Knowledge Assessments). That is. the Visual Recall Assessment overlaps with the other 
measures in the experimental selection battery and is less likely to contribute unique information 
to the prediction of BDO job perf01mance. 

204 

----- Sensitive Security Jnrormation (SSI ) 
W~: THIS RECORD COI\'I'AI"~ ~""' • 'CURITY INFORMATION TIIAT IS CONTROU.I:D UNDER 49 C.l· R. PARTS IS AND 1520. NO 

PAilTOFTII IS RF.C'OR D MAY IIR DISC'I.OSFIHO PFRSONS \ " I' ED TO KNOW,I AS IWFINF.D IN 4') C.F.R PAI\TS 15 AND 1520, FXC'EPT 

WLI II Tllll WRITIE.N PI:RMISSION 0 1· 1 111! ADMINISTRATOR OI· TIIETRANSPORTA1 10N • 11NISTKA110 N OR TilE SloCRI!TARY OP 

TRAN~PORTATION. UNAUTI IORI7J!D RF.I..EASE MAY RESUI.T IN CIVIl. PP.NAI.Tli1S OR OTIIIlR ACTION. FOR U.S (, GI1NCir~~. 

PUOLIC DISCLOSURI:GOVF.RN!;D OY S U,S.C.552 AND 49Cf' R PARTS 15 AND 1520. --1--



TSA 15-00014 - 005679

Sensitive Secunty lnfmmatiun (851) 
Given the lindings for each of t·hese measures, AIR did not include the Watson-Giaser Critica l 
Thinking Appraisal, the Wri ting Knowledge Assessment, or the Visual Recall Assessment in the 
recommended selection battery. 
Recommended Assessments 

Findings from the validation study provide more support for the Passenger Observation 
Assessment, the Mental Math Assessment, and the Role-Play Exerci se. These three measures 
demonstrated high levels of content and face val idity as indicated by the information gathered 
du ring the job analysis (AIR, 20 I Oa) and through feedback questionnaires. In addition, the 
minimal level of overlap among th·ese assessments suggests that each can contribute unique 
infonmllion when predicting BOO job performance. Though di fferences existed across forms for 
each of the selection measures, at least one form of each selection measure was strongly 
cotTelated with ratings from either the BOO JPM or PASS. Thus, the Passenger Observation 
Assessment, the Mental Math Assessment, and the Role-Play Exercise are included in the 
recommended selection battery, along with the updated Structured Interview. (See the 
-Recommended Next Stepsl section for AIR's recommendations for implementing this 
selection battery). 

Proposed Selection System 

After identifying the most promising selection measures, AIR considered different approaches 
for combining the measures into a single selection system. One approach consists of using a 
compensatory model. In this model, the selection measures are weighted and combined into an 
overaJI composite. Selection decis ions are based on a candidate's overal l composite score. 
Thus, higher scores on one selection measure can compensate for lower scores on another 
measure. For compensatory measures, weighting schemes should be based on rational criteria, 
such as choosing to weight selection measures in order to emphasize certain abilities or skills that 
are critical to job performance (Guion, 1998). 

An alternative approach involves a non-compensatory model. In these types of selection 
systems, job candidates must reach a certain score on each selection measure to be considered for 
employment. Thus, each selection measure within the battery is a - htu·dlel that candidates must 
pass in order to be selected for the job. These types of models are appropriate in situations where 
each skill and ability measured within the system is uniquely critical for performance in a way 
that other strengths carmot compensate for weaknesses in them (Guion, 1998). 

AIR recommends using a non-compensatory model to implement the recommended selection 
battery. ln the first hurdle, ATR recommends administering the Passenger Observation and 
Mental Math Assessments to job candidates in small groups (i.e., 3-4 job candidates). Next, job 
candidates who score above the qttalifying scores [or these two measures would then complete 
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TSA 's current Stntctured Interview and the newly developed Role-Play Exercise via a one-onone 
administration. This recommended system is depicted in Figure 6. The figure includes estimates 
of the number of job candidates that would complete each hurdle in the selection system using an 
example for illustrati ve purposes. This example shows how the number of job candidates could 
be reduced at each step. 30 The typical administration time and resource requirements for both 
sets of measures arc depicted on the right-hand side of the figure. 

Figure 6. Increased Efficiency of the Recommended Selection Battery 

Interview& 
Role-Play 
Exercise 

(1 0-20 candidates) 

• Small group administration 
• 1 administrator 
• 45 minutes 

• Small group administration 
• 1 administrator 
• 20 minutes 

• Individual administration 
• 1 role player & 2-3 assessors 
· Structured Interview: 1 hour 15 minutes 
• Role-Play Exercise: 15 Minutes 

This system is recommended for two reasons. First, each of the underlying skills and abilities 
that are assessed by the recommended selection battery are critical for BDO job performance. As 
such, demonstrating skill in one area cannot compensate for lack of skil l in another. For 
example, if a candidate demonstrates the ability to perform mental arithmetic quickly and 
ac·curately, but is unable to observe and distinguish behaviors or appearance factors, he or she 
would be unlikely to perform the BDO job successfully. Likewise, if a job candidate 
demonstrates skill in observing behaviors and appearance factors but is unable to elicit 
information during n conversat ion with a passenger, he or she would not likely be a good lit for 
the BDO job. 

Second, by reevaluating job candidates after the tirst hurdle, TSA would be able to reduce the 
costs associated with administering the Structured Interview. While collecting data during the 

111 Thi~ example n~sumes that 50-80 job cnndidmcs nrc initially considered for a few job openings during one 
selection cycle. Dmi ng the conduct of the valid<llion study, some sites reported that they were interviewing 50-80 job 
candidmcs for 2-3 job openings. 
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validation study. some sites commented that they were interviewing up to 80 candidates for 2 - 5 
job openings. Because each Structured Interview requires at least two Assessors and can take 45 
to 75 minutes to administer, this can be a rime-consuming and resource-intensive process. By 
including a preliminary hurdle that consists of measures that can be administered in small 
groups, TSA can reduce the number of candidates to be interviewed to fill a BDO job opening. 
Furthermore, because the Role-Play Exercise was designed to be administered immediately after 
the Structured Interview, the only additional resource requirement for that phase of the system 
involves procuring and training a role-player. 

The system would also provide increased efficiency by providing job candidates with a realistic 
job preview (Premack & Wanous, 1985). Specifically, by p.lacing the Passenger Observation and 
Mental Math Assessments early in the administration process, job candidates will have more 
information to determine whether they arc qualified for or interested in the BDO. Some job 
candidates who are not suited for the BOO job may withdraw from the selection process at thi s 
stage and thereby reduce the number of candidates that need to be interviewed, thus reducing the 
cost and resources required to fi ll the job opening. 

Recommended Next Steps 
As described above, the results from the validation study suggests that three of the selection 
measures are likely to be useful components of the BOO hiring sys tem. Although the validation 
process described in the previous chapters is the final phase of the current study. AIR is 
recommending several additional steps. These include: 

Gathering additional data regarding the recommended selection battery from job 
candidates using a predictive validation design; 

Considering best practices when implementing the final system; 

Implementing the updated Structured Interview; and 

Using the BOO JPM as part of ongoing or fu ture research efforts. 

Each of these recommendations is described in more detail below. 

Evaluate the Recommended Selection Battery Using a Predictive Design 
This section describes AIR's recommendation to collect additional data for each of the 
recommended selection measures using a predictive design. The section begins by describing the 
purpose of the recommended study and concludes by reviewing a proposed approach for 
conducting the study. 
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Purpose of Proposed Predictive Study 

As described in Chapter V, the findi ngs from the validation study provide initial support for the 
recommended selection battery (i.e., the Passenger Observation Assessment, the Mental Math 
Assessment, the Structured Interview, and the Role-Play Exercise). Due to the small sizes and 
the observed differences across fo rms, however, AlR is recommending that TSA collect 
additional data to further evaluate these assessments. Specificall y, AlR is recommending Lhc 
conduct of a predictive, criterion-related validation study using the recommended selection 
battery (McPhai l & Stelly, 2010). A predictive design would involve administering the selection 
battery to BDO job candidates but only making hiring decisions using the updated Structured 
Interview. After the newly hired BDOs had accumulated enough job experience, TSA could 
collect perfonnance data for these employees using either training assessments, PASS, and/or the 
BOO JPM. These performance ratings could then be correlated with the original scores on the 
recommended selection battery. 

Collecting additional data using a predictive design would address two limitations in the current 
study. First, it wou ld help address the range restriction observed for the current sample of BDOs 
(McPhai l & Stelly, 2010). Because these BDOs were experienced (average tenure= 2.93 years, 
SD = 1. 17), had been previously screened using the existing StrucLUred Interview, and have 
undergone ex tensive training, AIR anticipates that their scores on some selection measures are 
likely to di ffer from scores from a sample of job candidates (Van lddekinge & Ployhart, 2008). 
For example, BDOs engage passengers in conversation on a daily basis. Thus, their performance 
on the Role-Play Exercise is likely higher than what would be observed for a sample of job 
candidates. Also, the job pe~·formance ratings provided for this sample of BDOs arc likely 
higher and more consistent tlhan what would be observed among a broader sample of job 
candidates or a sample of recent BDO hires. 

The observed level of range restriction likely attenuated the relatio11ships between scores on the 
selection measures and the job performance ratings. ATR attempted to account for thi s 
attenuation by using establ ished methods for correcting for range restriction (Hunter et al., 2006). 
Nevertheless, administering the selection measures to a sample of job candidates would allow 
TSA to directly evaluate the performance of these measures among a sample of job candidates. 
Specificall y, TSA could correlate scores on the selection measures from recent hires with their 
subsequent job perfonnance ratings. Furthermore, the data from administering the selection 
measures to actual job candidates would provide a better source for estimating the true 
relationshi p between the selection measures and job performance. These direct calculations 
would likely provide a more accurate esti mate of the degree of criterion-related validity for the 
recommended battery. 
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Second, collecting additional data using a predictive design would help increase the sample size 
for each of the selection measures. In the cun·ent study, sample sizes for each form were 
relatively small (i.e., approximately I 00 incumbents per form). These sample sizes make it 
difficult to determjne if the form differences observed in the current sllldy should be attributed to 
differences in test content or the BOOs that completed each form. In other words, it is possible 
that the observed form differences may be attributed to differences in items on each selection 
measure or unusual patterns of test scores among a small number of BOOs. Ideall y, in the 
predictive validity study, predictor data would be collected from at least 250 or more job 
candidates per form. This would allow for a more complete evaluation of the observed form 
differences. 

Ln addition to addressing some of the limitations with the current study, a predictive design 
would provide TSA with an opportunity to identify and address operational issues whi le 
implementing the recommended selection battery nationwide program. These issues may include 
calibrating equipment across airports, securing space for group administrations, and identifying 
and training personnel to serve as Administrators or Assessors. Some of these issues arose 
during the validation study. For example, six airports were unable to secure the videobased 
equipment needed for the Passenger Observation and Mental Math Assessments. Also, one site 
had difficulty securing the space for the separate administration sessions. By collecting only 
experi mental data while initially implementing the recommended system, TSA could identify 
and resolve administration issues before the recommended selection battery is used to inform 
hiring decisions. 
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Method of Proposed l'rcdictive Validation Study 

AIR recommends continued data collection for a predictive, criterion-related validity study. 
The order of administration (depicted in Figure 7) corresponds with the recommended approach 
for enhancing the efficiency of the existing selection battery. 
Figure 7. Order of Admlnistratio,n for Predictive, Criterion-related Validity Study 

Watson-Giaser Critical Thinking Appraisal 

Passenger Observation Assessment 

Mental Math Assessment 

tFHdb3cl\ Quesllonnolrt) 

Structured Interview and Role-Play Exercise 

tFHdb3ck QuesllonNirt) 

First, AlR recommends job candidates complete the Watson-Glaser Critical Thinking Appraisal. 
Although this measure was not included in the recommended selection battery. it could serve as a 
comparison measure for the predicti ve validation study (Russell & Peterson, 1997). Specificall y, 
TSA could evaluate whether the recommended selection measures (i.e .. the Passenger 
Observation Assessment, the Mental Math Assessment, and the Role-Play Exercise) correlate 
with the Watson-Giaser Critical Thinking Appraisal measure in paUcrns that arc similar to what 
was observed in the current study and what could be expected based on the literatu re. TSA could 
use these data to further examine the fom1 differences observed in the current study. 

Immediately following the Watson-Giascr Cri tical Thinking Appraisal, job candidates would 
complete the Passenger Observation Assessment and the Mental Math Assessment. These 
assessments, like the Watson-Giaser Critical Thinking Appraisal, can be administered in a 
group format. Thus, multiple job candidates could participate in a single testing session. 
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Next, job candidates would participate in the Structured Interview and the Role-Play Exercise.31 

Similar to the validation study, ATR is recommending that job candidates complete these 

assessments individually. Finally, hiring decisions would be based only on a job candidate's 
performance on the Structured Interview. 
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AIR also recommends continuing to use the feedback questionnaire during the predictive 
validation study. The data collected using this questionnaire would allow TSA to determine if 
job candidates, like BDOs, perceive the measures as job-relevant. Also, some of the instructions 
may be rated as clear by BOOs, but could be confusing to job candidates because they Jack 
contextual knowledge. Perceptions of clarity and job-relatedness can impact important outcomes 
such as the likeli hood of a candidate accepting an offer or referring other job candidates to apply 
to an organization (Hausknecht et aJ., 2004). 

These test and feedback data could be used in a sequential manner. Lnitially, job candidates' 
scores on the recommended selection battery could be examined using descriptive, reliability, and 
construct validity analyses. These results could first be used to more accurately estimate the 
degree of range restriction in the sample of job incumbents in the current study. Then, the 
improved estimate of range restriction could be used to recalculate the corrected criterion-related 
validity coefficients from the current study. In addition, if an adequate sample size is obtained, 
these data could also be used to conduct preliminary adverse impact analyses (e.g., subgroup 
differences). Finally, these data would allow TSA to conduct preliminary analyses to examine if 
the form differences observed in the current study can be attributed to differences in test content. 

After hiring decisions are made based on the Structured Interview, TSA could collect job 
performance data. These data may include test scores from their initial SPOT training, ratings 
from TSA 's PASS, and STSM ratings using the BDO J PM. Each of these job pe1formance 
measures is likely to contribute unique information when evaluating the recommended select ion 
battery. For example, training scores would likely indicate a candidate's propensity to learn 
new information while BDO JPM ratings would correspond to their ability to perform job­
related duties (Schmidt & Hunter, 1998). 

11 Although lhc Conversation Skills rating scale did not predict job performance in the currenl sllldy. it did appear to 
diverge from the Elicitation of Information raling scale (r = .45-.46). Given that these scales appear to assess unique 
aspects of a candidate's performance, AIR recommends including it in the predictive validation study as an 211 

Sensitive Security Infm·mation (SSI) 

-- ----~:THIS RECORD CONTAINS SENSITIVE SECURI'I'~ 1.4' ON THAT IS CONTROLLED UNDER 49 C. F R. PARTS 15 AND 1520. NO 
rA ilT OF TillS RFCORDMAY lllo DISCLOSED TO P~RSONS WITHOUT A -NEFD ov '"~DEFINED IN 49 C.I'.R I' ARTS 15 AND 1~20, EXCI'PT 
WLT II THE WRIT rtN PI:RMISSION OF THE ADMINISTRATOR 0~ Till:: TRANSI'ORTA110N SECURITY ADo OR TIIESI:.CRET ARY OF 

,. 



TSA 15-00014 - 005686

Sensitive Seem lty hrffiFffi~t ion (SSI) 
As seen in the current study, it is critical that STSMs have an adequate opportunity to observe 
newly hired BOOs' performance. Speci fica lly, it is important that raters have an opportunity to 
observe the new hires perform a range of job duties (e.g., performing SPOT, writing reports, 
conducting referrals). These opp01tunities can impact the quality of managers' ratings. Thus, the 
new hjres should have at least three to six months of job experience as a BDO before these 
ratings arc collected. After these ratings are collected , scores from the selection measures could 
lhen be correlated with performance data to determine the predictive validity of l11e selection 
measures. Because scores on the selection measures would be based on job candidates' 
performance, these coefficients would provide a di rect estimate of the operational validity for 
each of recommended selection measures. 

experimental measure. II i ~ possible that the low levels of criterion-related validity may be ullributcd to small 
sample sizes. 

Consider Best Practices if Implementing the Recommended Selection 
Battery 
If the results of the predictive, criterion-related validity study provide evidence supporting the use 
of the recommended selection battery, AIR recommends implementing this system. This section 
describes AIR's recommendations for the implementation process. These include: 

Provide information to job candidates about the BOO job prior to or early on in the 
selecuon process; 

Orient STSMs to the new selection measures; 

Consider approaches for minimizing cheating or dishonest test behavior; 

Standardize data management and record keeping processes; and 

Communicate the result·s of both the concurrent and predictive validation studies to all 
the participants. 

Pro,•ide lnfomtation to .Job C:mdidates Prior to the Selection Process 

During the data collection process, subject maHer expert (SMEs) indicated that TSA has been 
trying to ensure more information about the job is provided to internal job candidates. These 
efforts have improved the overall communication process. Jn order to build on these initial 
improvements, AIR recommends providing additional information to job candidates prior to the 
selection process. For example, job candidates wou ld likely benefit from a comprehensive job 
description. While collecting data for the job analysis and validation study, SMEs noted that the 
followi ng requirements are not currently emphasized in the cunent BOO job description: amount 
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of ( I) standing/walking, (2) sustained attention, and (3) interaction with the public. For example, 
some SMEs indicated that the BOO job often requires incumbents to stand on their feet and 
interact with passengers for an entire shift. Others noted the need to perform repetitive mental 
activities while maintaining a high level of accuracy. 

These descriptions could enhance the efficiency of the hiring system by reducing the number of 
unqualified or poor Cit candidates who apply for the BOO job. Specifically, SMEs suggested that 
providing a more detailed job description would provide candidates with the opportunity to 
withdrawal if they were not interested in the position or did not believe they could perform the 
requisite duties. 

In addition to a comprehensive job description. AIR recommends providing job candidates with 
read-ahead materials that describe the purpose and procedures involved in the selection process. 
These materials would likely have a similar effect as the job description. Specifically, job 
candidates who were not interested in comp.leting the necessary selection measures, or did not 
believe they were qualified, may choose not to apply. 

Finally, AIR recommends providing additional information to internal TSO candidates about 
the consequences of wi thdrawing from the SPOT program. For example, some SMEs noted 
that some candidates were unaware that their seniority would be lost if they transferred into the 
BOO program but later chose to return to their previous posit ion. SMEs commented that this 
policy encourages some incumbents, who may not demonstrate adequate levels of performance, 
to remain within the SPOT program. Also, SMEs suggested that pmviding infonnation about 
this policy earlier in the hiring process may have prevented less qualified job candidates from 
applying. Jn general. providing clear information about the BOO job, the selection process, and 
the career path may help increase efficiencies in the hiring process. 

01·icnl STSMs to the New Selection Measures 

ln addition to providing information to job candidates, AlR recommends informing STSMs about 
the new system. During the validation study, SMEs stressed the importance of ensuring that 
adequate guidance and communication be provided to STSMs regarding the recommended 
selection system. For example, infom1ation about the purpose, the development process, and the 
administration procedures should be provided ro SPOT managers at all airports. This information 
may be shared during open forums. that arc held on-si te or remotely. During these forums, 
STSMs can learn about the new system and ask questions. STSMs may also be encouraged to 
share this information with their airport leadership. This type of communication will increase the 
likelihood that the system is well received and implemented appropriately. 
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In addition to providing in formation about the recommended selection measures, some SMEs 
suggested providing guidance on how to integrate BOOs that arc hired with the new system into 
the existing SPOT program population. These SMEs commented that BOOs who are selected 
using Lhe recommended selection battery may perform at a higher level. Some SMEs 
recommended that TSA provide guidance on how to merge and integrate groups of incumbents 
hired under different systems. Thi s guidance may consist of training on managing organizational 
change. 

Consider A1>proaches for Minimizing Cheating or Dishonest Test Behavior 

During the group feedback sessions, BOOs provided suggestions for how to reduce the likelihood 
of candidates cheating during the selection process. Some BOOs suggested that it may be helpful 
to provide barriers between j ob candidates during the administration of the Work Sample Test 
(i.e., the Passenger Observation Assessment and the Mental Marh Assessment). 
These barTiers would prevent j ob candidates from recording another candidate's responses. Also, 
these barriers would not allow candidates to use another test-taker's behaviors as cues during the 
administration process. For example, job candidates could not see when another person records 
his or her response during the Passenger Observation Assessment and determine wh.ich 
passengers to observe. 
Standardize Data Management and Record Keeping Processes 

Data management and record keeping is critical for ensuring the effectiveness of a selection 
system. Ongoing data collection cffo11s allow organizations to continually evaluate the reliability 
and validity of their selection measures (Messick, 1989). Furthermore, data management and 
record keeping can be especially important for organizations faced with a legal challenge. 

During the current study, AIR made several requests for archival data (e.g., PASS ratings, 
training scores, selection ratios). A lthough TSA auempted to fulfill each of these requests, some 
challenges arose with accessing certain types of data. For example, training scores for incumbent 
BOOs were not readi ly avai lable. Likewise, TSA was unable to provide estimates of the 
selection ratios for some of their SPOT programs. 

Many of these challenges may be attributed to a paper-based data management system. 
Specifically, some sires and offices rely on paper-based record keeping. Although this approach 
requires less training and electronic resources, it may limit the efficiency with which data can 
be shared throughout the organization. Lmplementing a standardi zed, electronic process for 
managing and retaining data nationwide wi ll allow TSA to maximi ze the utility of all the 
components of its human resource management system. For example, TSA could examine 
empirically-based estimates of seleclion ratios, career progression, and training performance. 
This information could then in!"orm future pilot tests and human capital ini tiatives. 
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Accomplish ing this goal will likely require coordination across multiple TSA offices. 
However, this information would benefit a variety of stakeholders (e.g., Office of Security 
Operations fOSO], Office of Human Capital fOHCI). 

Communicate the Results of the Validation Studies to Participants 

Finally, at the conclusion of the predictive, criterion-related validation study, ATR recommends 
communicating the results of both studies to all SMEs who participated. Providing summary 
reports about the findings and outcome of the research demonstrates that the organization has 
talken action on the basis of the information and input provided. Furthermore, sharing the 
findings of these studies increases the likelihood that SMEs will be will ing to participate in future 
research efforts. 

Implement Updated Structured Interview 
ALR recommends integrating the updated Structured [nterview items into the current BDO 
selection system. These new behaviorally-based items increase the number of forms available 
and improve the test security of the Structured Interview. In addition, AIR recommends 
including the situational items designed to assess Honesty-Integrity. These items showed 
adequate levels of variability during the external pilot test. Furthermore, these items were 
reviewed by SMEs and found to assess a competency that is critical for BDO job performance. 
In addition to these new items, ATR has proposed modi fications to competency probes, 
definitions, rating scales, and administration processes. Each recommendat ion was designed to 
increase the standardization of the administration of the Structured Interviews across airports. 
These changes also were designed to increase the ease with which Assessors can make accurate 
and reli able evaluations of job candidates using the Structured rnterview Administration Guide 
(see Chapter IV). 

Consider use of BOO Job Performance Measure for Other Research 
Studies 
Along with the updated Structured Interview, AIR recommends including the BOO Job 
Performance Measure (JPM) in future research studies. This measure was developed using the 
results of the job analysis (AlR, 2010a) and revised based on the feedback of SMEs. ln 
addition to measuring job-relevant aspects of performance, the BDO Job Performance Measure 
demonstrated adequate levels of variability. Specifically, STSMs used the entire rating scale 
whi le providing their ratings. Furthermore, STSMs demonstrated adequate levels of in ter-rater 
agreement. Given these encouraging findings, it is likely that the BOO Job Performance 
Measure could provide useful information in fu ture research studies. For example, the BOO 
Job Performance Measure could be used for current or future pilot projects or job analyses. In 
addition, once TSA has finished evaluating the recommended selection system, the BOO Job 
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Performance Measure could be used in conjunction with the current PASS system to inform 
administrati ve decisions (e.g., promotions, salary adjustment). The BDO Job Performance 
M easure may be especially helpful as an administrative measure because it appears to assess 
di fferent aspects of j ob performance than PASS. 
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CHAPTER VIII: SETTING QUALIFYING SCORES FOR 

THE RECOMMENDED SELECTION BATTERY 
When implementing the recommend selection measures, TSA will need to conduct a formal 
process for establishing quali fying scores. A qualifyi ng score for a selection measure is the 
minimum score an individual must achieve on the test in order to be considered qualified for the 
job (Cizek & Bunch, 2007). Qualifying scores are influenced by multiple factors such as test 
validity, success rate, numbers of position openings and applicants (i.e., the selection ratio), and 
other organizational factors (Guion, 1998; STOP, 2003). 

As described in Chapter V, the results of the validation study indicated that some of the 
experimental selection measures performed better than others. More specifically, the current 
study provided evidence that supports the use of the Passenger Observation Assessment, the 
Mental Math Assessment, and the Role-Play Exercise (see Chapter VII). However, due to 
observed differences across forms, AIR is recommending that TSA collect add itional data to 
further evaluate these assessments. Specificall y, ALR is recommending the conduct of a 
predictive, criterion-related validation study using the recommended selection battery (McPhail 
& Stelly, 20 I 0) (see Chapter VII). 

Because AIR has recommended that the proposed selection battery undergo additional ·evaluation 
using a predicti ve, criterion-related validity design, the qualifying scores descti bed in this 
chapter of the validation report should be considered preliminary. Specificall y, these qualifying 
scores are meant to illustrate a process that. could be used once addjtional data have been 
collected. Nevertheless, these pre! iminary qualifying scores may be usefu l for informing future 
standard setting efforts. 

This chapter begins by summarizing the different approaches that AIR considered for the current 
study. Next, the process used to identi fy preliminary qualifyi ng scores for the individual 
assessments is reviewed. Then, an example for how to combine these separate preliminary 
qualifying scores for a single selection battery is presented. The chapter concludes with 
recommendations for monitoring the effectiveness of qualifying scores. Additional information 
for each step of the process for establi shing qualifying scores is presented in a separate scoring 
technical report (A fR, 20 12). 
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Processes Considered for Establishing Preliminary 
Qualifying Scores 
A number of approaches have been proposed for setting qualifying scores (Cizek & Bunch, 
2007). In general, the approaches for establishing qual ify ing scores can be classified as either 
empirical or rational methods (Johnson & Oswald, 20 I 0). This section desclibes each approach 
and summarizes some of the advantages and disadvantages of each. 

Rational Methods 

Rational methods rely on estimates and judgments provided by SMEs (Cizek & Bunch, 2007; 
Kehoe & Olson, 2005). Typically, SMEs consider each item, or a group of items, on a selection 
measure and estimate the proportion of minimally competent job applicants who would answer 
that item cotTectly (Angoff, 1971; Cizek & Bunch, 2007; Truxi llo, Donahue, & Sulzer, 1996). 
Typically, these estimates are first provided individually. After the fi rst round of estimates, 
panelists discuss their ratings and review additional data (e.g., average test scores). After 
receiving this additional information and discussing their ratings, panelists provide a second set 
of individual ratings. Researchers then use the estimates for each item to develop an overall 
qualifying score. 32 For example, if the average proportion of minimally competent job 
applicants to answer each item correctly across a measure was 75%, and the measure consisted 
of 20 items, the in itial qualifying score would be set at 15. 

12 Note thai there are many variations to this general approach; a general overview has been presented for the 
purposes of this report. 
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Although these approaches leverage SMEs' understanding of the job and the assessment, they 
typically require a substantial amount of training (Cizek & Bunch, 2007). Panel ists must 
develop a clear concept of the term -minimally competent job applicant! and understand the 
knowledge, skills, and abilities required for the job. Also, panelists may be asked to complete 
each assessment in the test battery so they understand the items they are evaluating. In addition 
to a comprehensive training process, some researchers have indicated that panelists may struggle 
with these approaches when items are very easy or very difficult (Mueller, Norris, & Oppler, 
2007). 

Empirical Methods 
Empirical methods rely on observed test scores for a group of test-takers (Kehoe & Olson, 2005; 
Mueller et al., 2007). For example, the borderline and contrasting groups methods consider the 
distributions of scores for successful and unsuccessful incumbents. Initially the qualifying score 
is set at the point where the two distributions intersect. Regression-based methods, on the other 
hand, usually employ linear regression equations to identify a test score that corresponds with an 
optimal level of job performance (Kehoe & Olson, 2005). Finally, expectancy charts provide 
visual depictions of the relationship between the selection measures and the job performance 
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ratings (Mueller et al., 2007). Speci'fically, these charts display the level of job performance 
associated with each observed score for a selection measure. 

The effect iveness of each of these approaches varies (Kehoe & Olson, 2005; Mueller el al., 
2007). For example, the borderl ine groups method is usually intuilively appealing for experts. 
However, it can be challenging to implement if there is a large amount of overlap between the 
distribution of test scores for successful and unsuccessful incumbents. Regression-based 
a]>proaches tend to yield different results and often require large sample sizes in order to provide 
precise qual ifying scores. Finally, expectancy charts arc usually both intuitive and often well 
received by stakeholders. Furthermore, this approach has received support from the courts 
during legal challenges (Kehoe & Olson, 2005; Mueller et al., 2007). Nevertheless, expectancy 
charts may be difficult to interpret if there is not a clear relationship between the selection 
measures and job performance. 

Current Approach 
Although some approaches for selling qualifying scores have been studied more extensively than 
others, researchers recommend considering both the types of data that are available and the 
amount of access one has to subject mauer experts (Cascio, Alexander, & Barrell, 1988). After 
considering the different approaches within each category. AIR used an empirical method for 
three reasons. First, the number of experts and amount of time requ ired to implement a rational 
method would have been prohibitively costl y. For instance, AIR estimated that it would take at 
least 6- 10 subject matter experts three to five 8-holll· workdays to complete a judgment based 
standard setting process for the entire experimental selection system. This panel would need to 
consist of SMEs with a diverse understanding of the BOO job and the hiring process (e.g., 
trainers, SPOT Transportation Security Managers [STSMs], human resource analysts). 
Furthermore, ideally the panel would need to represent a geographic and demographic sample of 
relevant SMEs. Convening such a group of SMEs for an entire workweek was not feasible given 
the ctm·ent study's timelinc and existing resources. 

Second, it is likely that SMEs would have had difficulty using the content of some of the 
measures to estimate qualifying scores. For instance, estimating qualifying scores on the 
Passenger Observaliou Asscssmen't using iudividual items may have been challenging because 
each item consists of a separate behavior or appearance factor that is displayed at certain points 
in the video while other behaviors arc displayed on screen. Thus, the difficulty of an item is 
dependent on the context in which it occurs. SMEs who review individual items, or subsets of 
items, may provide inaccurate estimates unless they considered the assessment holisticall y. 

Third, during the validation study, AIR collected data in order to examine the relationship 
between selection measure scores and job performance ratings. These data are typically the 
cornerstone for many empirical methods used to establish qualifying scores. Methods lhat 
incorporate empirical informat ion are usually judged to be superior to methods that rely solel)221 
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on experts' judgment (Mueller et. al., 2007). Thus, A IR chose to leverage the existing 
validation study data to infonn preliminary judgments about qualifying scores. 

Based on these considerations, ancl the benefi ts of using empirical methods, A LR developed 
ex.pectancy charts for setting prel iminary qualifying scores for the current study. AIR 
anticipated that multiple stakeholders may be involved in examining the prel iminary qualifying 
scores after the conclusion of this study. Thus, it was critical to adopt an empirical approach that 
was both technically sound and accessible to future stakeholders. Expectancy charts, as 
indicated earlier, arc often characterized as some of the most accessible methods for establ ishing 
qualifying scores. Furt hermore, this approach has been supported by both researchers and the 
courts (Kehoe & Olson, 2005; Mueller et al., 2007). 

Review of Preliminary Qualifying Scores 
This section provides an example of how AIR developed the preliminary quali fying scores for 
the proposed selection battery using expectancy chruts. Ln the scoring technical report (ALR, 
2012), we illustrate how this method could be used to identify low,. moderate, and high 
preliminary qual ifying scores for tlhe Passenger Observation Assessment, the Mental Math 
Assessment, and the Role-Pl ay Exercise. Table 77 summarizes this process. 

Table 77. Steps for Developing Expectancy Charts for Individual Selection Measures 
Step Description 

AIR included means, standard deviations, and frequencies 
Identify Relevant Job Performance of composite scores for Performance Accountability and 
Criteria Standards System (PASS) and the BOO Job Performance 

Measure (JPM). 
AIR recorded the frequency of each observed score for a 

Record Frequency of Observed particular selection measure. For example, AIR recorded 
Scores for the Selection Measure the number of BOOs that received a particular score on the 
within the Expectancy Chart Passenger Observation Assessment (e.g., the number of 

BOOs who received a score of 18). 

Record Mean Values and 
AIR recorded the mean value and frequency for the Frequencies of Job Performance 

Criteria for Each Observed Score composite scores on the PASS and BDO JPM for each 

on the Selection Measure observed score for a particular selection measure. 

Examine the Expectancy Chart to AIR examined the expectancy chart to determine at which 
Identify Low, Moderate, and High point on the distribution of selection scores job 
Preliminary Qualifying Scores performance ratings began to vary. 
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This process was repeated for each form of the recommended selection measures. AIR then 
examined the separate expectancy charts to identi fy low, moderate, and high preliminary 
qualifying scores. 

Using the low, moderate, and high prelimimuy qualifying scores identified for each selection 
measure, A IR developed expectancy charts for the recommended selection battery. These charts 
were developed to demonstrate the impact of setting qualifying scores for the entire 
recommended selection ballery. The expectancy charts only pertain to BDOs who completed 
each of the selection measures included in the recommended battery. Specifically, BOOs who 
completed either form of the Passenger Observation Assessment, and the Role-Play Exercise, as 
well as Mental Math - Form A were included (n = Ill ). For the current chapter, the expectancy 
chart for the low preliminary qualifying scores is presented below. Examples of moderate and 
high preliminary qualifying scores arc presented in a separate scoring technical report (AIR, 
2012). 

It is important to note that these charts were developed using the test scores from incumbent 
BOOs. Thus, these data have been used to illustrate an approach that could be carried out for 
data collected from j ob applicants i f a predictive study is conducted. 

Example Preliminary Qualifying Scores 
An example of an expectancy chart for the recommended selection battery with low preliminary 
qualifying scores is presented in Table 78. This system consists of the three low qualifying 
scores that were identified using the expectancy charts for individual selection measures. 
Specifically, for this system, the quali fying score for the Passenger Observation Assessment was 
8, for Mental Math - Form A it was 12, and for the Role-Play Exercise it was 4. 

Overall, 33% of the BOOs in the current sample (n = 37) would be rej ected using the current 
set of qualifying scores. In other words, this system would yield a selection ratio of 66%. 

Nevertheless, this selection batt.ery still improves the efficiency ofTSA 's hiring system. 
Specifically, by examining the selection ratio after Mental Math - Form A, one can see that TSA 
would be able to interview 27% fewer candidates. For medium and large-sized airports, this 
could signi ficantly reduce the costs of their hiring process. 
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Table 78. Example Expectancy Chart for the Experimental Selection Svstem 

(b)(3):49 U.S.C. § 114(r) 
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combining different selection measures can impact the anticipated performance of job 
candidates. 
Additional examples using more stringent quali fying scores are presented in the scoring technical 
report (AIR, 20 12). 

Ongoing Evaluation of Preliminary Qualifying Scores 
Qualifying scores represent decision points that may change depending on organizational 
circumstances (Guion, 1998). Thus, it is helpful to conceptualize the scores presented in this 
chapter as preliminary qualifying scores. Furthermore, it is likely that they will need to be 
revised as more information on the selection measures and other organi zational factors 
becomes available. This section describes some organizational factors that should be 
considered before final izing preli minary qualifying scores. 

Applicants' Performance on Selection Measures 

The current qualifying scores were based on test scores for BOO incumbents. Thus, these scores 
should be interpreted cautiously for two reasons. First, the sample of test-takers in the current 
study had already been screened prior to being included in the study. The previous screening 
measures most likely removed many of the low-performing BOOs. Specifically, prior to the 
current validation study, BOOs had successfull y completed a structured interview and SPOT 
training. Furthermore, on average, BOOs who participated in the current study had 2.93 years of 
experience in the SPOT program (SD = 1. 17) and received slightly elevated performance ratings. 
Thus, it is unlikely tbat, as a group, BOOs' scores on the selection measures and job performance 
ratings would show the same levels of variability as scores from a group of job appl icants. 

Another factor to consider regarding the use of applicant data for selling qualifying scores is 
motivation and its effect on test scores. For example, despite efforts to properly motivate study 
participants (i.e., job incumbents), there is no direct way to determine whether they put forth the 
effort to perform their best. Conversely, nearly all job candidates will be motivated to perform 
their best to obtain a position for which they are applying. To the extent that not all study 
participants put forth their best effort, it may be the case that higher job performers received 
lower test scores than which they are capable, which can ultimately affect preliminary qualifying 
scores. 

While dcvclopLng the preliminary qualifyLng scores, AJR considered how BOOs' job experience 
and training could affect their performance on the selection measures. On some selection 
measures BOOs' performance may have been higher than what may typically be observed for 
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applicants. For instance, most BOOs received high ratings for the Role-Play Exercise. Because 
the Role-Play Exercise resembles j ob duties that BOOs perform on a daily basis, it is likely that 
their scores would be higher than those observed for mosL applicants. AIR has recommended 
that TSA further examine the psychometric properties of the e selection measures using a 
predictive validation design. Thus, the data and approach presented in this report is designed to 
provide a framework for future users to consider when re-examining the qualifying scores using 
<q>plicant data. Given these considerations, it is recommended that TSA continue to monitor 
applicants' scores on the selection measures and before finalizing the prelimina1y quali fying 
scores. 

Potential Impact on Workforce Diversity 
TSA will also want to consider the degree to which qualifying scores impact the diversity of their 
workforce (Kehoe & Olson, 2005). For example, organizations often emphasize a diverse 
workforce in order to achieve pmticular business goals. Because the Passenger Observation 
Assessment, the Mental Math Assessment, and the Role-Play Exercise are all high-fidelity 
assessments that simulate tasks on the BOO job, they are less likely to lead to adverse impact 
than typical measures of problem solving or general cognitive abili ty (Roth et al. , 2008). 
Nevertheless, measures that assess specific cogniti ve abilities, like the Passenger Observation 
and Mental Math Assessments, may result in differential hiring rates between members of 
particulru· subgroups (e.g., ethnic, gender) (Hough, et al., 2001). Although AIR considered the 
likely impact of the preliminary qualifying scores on hiring rates for different subgroups, the 
sample sizes for pru·ticular subgroups in the current study (e.g., Blacks versus Whites versus 
Hispanics) were too small to provide stable estimates of adverse impact or differential validity. 
Thus, it is recommended that TSA examine the impact of the preliminary qualifying scores on 
the hiring rates of different subgroups and protected class members as additional data from job 
applicants becomes available. 
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CHAPTER IX: FUTURE CONSIDERATIONS 
Throughout the validation study, the AIR collected feedback from BOOs and their managers to 
inform the development and implementation of the recommended selection battery. During 
these discussions, subject matter experts (SMEs) also provided recommendations for training, 
perfo rmance management, and the BDO job in general (e.g., career progression and du ties of the 
BDO job). These recommendations are documented for TSA 's consideration and include: 

Converting the Work Sample Test measures to an electronic and un-proctored 
administration format; 

Examining the utility of a personality measure (to be used for selection purposes); 

Examining the advantages and disadvantages of using an external applicant pool for the 
SPOT program; 

Evaluating the validity of the recommended selection battery for selecting candidates into 
the SPOT Assessor Program; 

Using job analysis data to conduct a LJ·aining alignment study; 

Developing recurring training/performance measures modeled after the experimental 
selection battery; 

Exarnjning the BDO career path; 

Examining the human capital processes used for contractor BOOs; 

investigating the reciprocal relationship between a BOO's behavior and a passenger's 
behavior during the screening process; and 

Examining the affect of fat igue on a BOO's vigilance. 

In this chapter, each of these areas for future consideration is described in more detail, organized 
by topic (i.e., selection, training and performance management, and the BDO job in general). 

Selection 
This section presents areas for future consideration that relate to selecting BOOs. 

Conversion of the Work Sample Test to an Electronic and Un-Proctored 
Format 
During group feedback sessions conducted during the pilot rest and the validation study, several 
SMEs recommended administering the Work Sample Test using an electronic and un-proctored 
format. SMEs noted that the automated assessments would eliminate the need for a 



TSA 15-00014 - 005701

Sensitive Security lnformahon (SSI) -
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efficiency and reduce the costs associated with these measures. 
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In addition to the improved efficiency, these modifications may help address challenges with the 
Passenger Observation Assessment experienced by participants. Specifically, though the 
majority of participants performed very well on the assessment, several SMEs provided feedback 
that they had difficulty ( I) recording the observed behaviors and appearance factors in their 
response booklets and (2) identifying and following the passengers throughout the screening line. 
Creati ng an electronic version of this assessment would allow job candidates to provide their 
responses directly on the screen and may address challenges related to providing responses. For 
example, capabilities that allow job candidates to highl ight behaviors and appearance factors of 
interest as they watch the video could be added, which would minimize the amount of time job 
candidates divert their attention from the screen to record responses or read passenger 
descriptions. In addition, a mechanism could be added to highl ight passengers of interest 
throughout the duration of the video (rather than only for the first few seconds the passenger is 
on the screen), whkh would eliminate challenges associated with identifying and following 
passengers. SMEs commented that these changes would likely improve perceptions of fairness 
of the assessment. Note that, if an electronic and un-proctored version of the Work Sample Test 
is developed, methods for preventing cheating and addressing job candidates' questions would 
need to be considered. One way to combat the potential issues of un-proctored administration is 
to create an electronic version of the assessment that is sti 11 administered in a proctored 
crl!Vironmcnt. 

Examination of the Utility of a Personality Selection Test 
Throughout the validation study data collection, several SMEs inquired about the utility of 
incorporating a measure of personality into the BDO hiring system. Personality measures are 
typicall y self-report questionnaires that provide an evaluation of the characteristics that make a 
job candidate unique (Gatewood, Feild, & Barrick, 2008). These characteristics (e.g., what a 
person habitually wants, does, says, feels) often interact with an individual 's environment to 
influence his or her behavior. Several knowledge, ski lls, abilities, and other characteristics 
(KSAOs) that were identified and prioritized for selection during the job analysis process 
specifically related to conscientiousness (i.e., responsible, organized, dependable, willing to 
achieve, and persevering [Gatewood et al., 2008]). These KSAOs included detail orientation; 
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skill in working with minimal or no supervision; and ability to work in a reliable, responsible, 
and dependable manner. Given this finding, personality measures that specifically measure 
whether a person is conscientious may be considered job-relevant. 
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During the test specification phase of the validation study, AIR opted not to include a measure of 
personality for two primary reasons. First, discussions with key stakeholder groups indicated 
that there may be some resistance to implementing a personality measure for the selection of 
BDOs. Furthermore, AIR determined that several of the KSAOs related to conscientiousness 
were currently measured in the current BOO selection system (via the Structured Interview). In 
addition to these primary reasons, other disadvantages regarding the use of personality measures 
AIR considered included potential negative job candidate reactions (Anderson & Witvliet, 2008), 
susceptibility to faking (Morgeson et al., 2007; Ones, Dilchert, Viswesvaran, & Judge, 2007; 
Rothstein & Goftin, 2006) and cost. 

Despite these disadvantages, there are several reasons TSA may want to consider the utility of a 
personality measure for BOO selection in the future. First and foremost, as stated above, several 
of the KSAOs rated as highly important and linked to the j ob were related to the personality 
construct of conscientiousness. Second, personality measures typically result in only small 
subgroup differences (Foldes, Duehr, & Ones, 2008; Outtz, 2002) and, thus, resu lt in fewer 
instances of differential prediction (i.e. , differential hiring rates between members of particular 
subgroups [e.g., ethnic, genclerl). In addition, personality measures are typically easy to 
administer and do not require extensive training. With regard to cost, proprietary personality 
measures require minimal financial investment once initial purchase fees are paid. Finally, and 
most notably, a personality measure of conscientiousness may diverge from the measures 
included in the recommended selection battery that relate to cognitive ability (i.e., the Passenger 
Observation Assessment and the Mental Math Assessment) and thus could provide some 
additional predictive capabil itics beyond the measures currently included. As such, future 
consideration may be given to the inclusion of a personality measure in the BDO hiring system 
and/or in the predictive, criterion-related validation study that ATR recommends as part of 
recommended next steps desc1ibed in Chapter Vlll. Refer to the BOO Test Specifications report 
(AIR, 2010b) for additional descriptive, psychometric, and operational information about 
personality measures as well as specific personality measures to consider. 

Consideration of Feedback Regarding Use of External Job Candidates 
Presently, to become a BOO, current TSA employees must be internally promoted from their 
position as a TSO. Should the recruitment and selection process for BOOs be open to external 
job candidates, TSA may wish to consider the input and feedback SMEs provided about this 
issue. This information is briefly discussed below. 
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Overall , SMEs agreed that use of external job candidates would increase the pool of eligible job 
candidates. That is, a wider variety of job candidates may be interested in pursuing the more 
specialized BOO posi tion if they are not required to first serve as a TSO, potentially increasing 
the diversi ty of backgrounds among job candidates. Nevertheless, SMEs provided a few 
recommendations for effecti vely implementing this change. First, SMEs suggested that it will be 
important to consider how external job candidates can be recruited and trained so that they arc as 
competent as internal BOO job candidates. For example, some SMEs suggested that external job 
candidates should be required to serve in a conditional role as a TSO for a given period 
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or, at very least, that they be required to complete TSO training. This is because fundamental 
TSA knowledge and skj(Js learned whi le serving as a TSO are also essential for pe1forming as a 
BOO (e.g. , knowledge of the differences in roles of checkpoint personnel, knowledge of the 
behavior of checkpoint personnel that can affect a passenger's demeanor/behavior). 

Atitematively, other SMEs suggested that external job candidates be given a conditionaJ offer, 
during which they arc required to pass a probationary period (e.g., of 6 months to a year) before 
they officially become a BDO. [f such a conditional hiring process is implemented, SMEs 
suggested that it may be important to consider issues related to the classification of the 
conditional position (i.e., job title) and pay grade (i.e., whether external job candidates awarded a 
conditional offer receive the same pay as an internal job cand idate who is not required to pass a 
probationary period). Alternatively, TSA may consider extending the initial training program for 
external job candidates. This training could focus on the type of information that BOOs acquire 
whi le serving as TSOs. This approach may reduce the time period of the probationary period, 
but could require additional training costs. For either approach, TSA may wish to consider the 
potential legal implications of establishing a separate career path for external job candidates. 

In addition to the SME input described above, if external job candidates arc included in the BOO 
hiring pool, ATR also suggests that the recommended selection battery be reviewed to determine 
whether it will require modifications. Though all assessments were developed in a manner that 
would permit their use for selectjon of internal or external job candidates, additions could likely 
be made to further assist external job candidates. For example, for the administration of the 
Role-Play Exercise during the pilot test, AlR had included an image of a BOO in uniform to help 
job candidates visualize the scene. Following the pilot test, AIR decided not to include the 
image in the administration process because BOO incumbents did not need the visual cue and 
found the image distracting and/or confusing. Though internal TSO job candidates would also 
not likely require the visual cue provided by the image, external job cand idates may benefit from 
its provision. 
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Selection of BOOs for the SPOT Assessor Program 

As previously mentioned, the current validation study was conducted on the basis of a job 
ar~al ysis conducted in FY2010. Since that time, some changes in the BDO job have arisen. For 
example, the SPOT Assessor Program was recently pi lot tested at Logan Airport in Boston, 
Massachusetts and the Detroit Metropolitan Wayne County Airport in Detroit, Michigan. 
Lnfo1mation AIR has gathered about this program reveals some changes to the job as compared 
to how it was previously conducted (e.g., BDO is stationed at the Ticket Document Checker 
[TDC] rather than -walking the lincll). 

At this stage, it is unclear whether changes in the design of the job have resulted in new or 
different work behaviors (e.g., types of interact ions with passengers). Future research could be 
conducted to examine whether the validity evidence gathered in the current validation study can 
be generalized to the newly developed variations of the BOO job, such as the SPOT Assessor 
Program. Specificall y, a test transportability techn ique- a process of using job analytic 
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information to inform hiring decisions across simi lar jobs-could be used to determine the 
generalizability of the findings (Hoffman & McPhail, 1998). For example, if rese~u·ch suggests 
that the same major work behaviors apply to the BDO job as it was performed in FY20 I 0 and 
variations that have since been developed, then the selection measures identified as valid 
measures for the BDO job in the current effort could be generalized to those variations. Test 
transportability also rcqu.ircs that the variations of the BDO job rely on similar pools of job 
candidates and the fairness of the selection measures nrc well documented (Gibson & Caplinger, 
2007). Conducting this research and establishing the relationship between the BDO job and its 
variations would further increase the usefulness of the current validity research. 
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Training and Performance Measurement 
Tnis section presents areas for future consideration that relate to BOO training- both initial 
and recurrent- and performance measurement. 

Implementation of a Train~ng Alignment Study for Initial BOO Training 
Throughout the job analysis (AIR, 20 lOa) and validation study, BOO incumbents commented 
that the initial training is invaluable to their success as a BOO. Nevertheless, many BOOs 
expressed a desire for the enhancement of the initial BOO training. Given this feedbac k, data 
collected during the BOO job analysis (AIR, 20L0a) could be used to conduct a training 
alignment study to review the initial BOO u·aining curriculum. Training alignment studies 
(also known as curriculum assessments, training assessments, and training gap analyses) enable 
an organization to determine the match between training needs and existing trainLng programs. 
Such assessments allow for the identifica tion of training shortfa lls or -gaps I. Once gaps are 
identified, new u·aining content could then be developed or existing content could be revised to 
ensure alignment with the current requirements of the job. In addition, evaluations of the 
training program can then be performed to determine whether or not trainees have acquired the 
critical KSAOs needed to perform the BDO job as a result of participation in the training 
program. 

Should a BOO training alignment study be conducted, important questions to be answered might 
include: 

ls training focused on the right level of skills and knowledge? Are there any training 
gaps?; 

Should the initial BDO tnuojng be enhanced to emphasLze casual conversation skiJJs? 
H so, how?; 

How well do ai rports implement on-the-job training? What factors improve or hinder 
implementation?; 

Is refresher training needed and, if o, in what topics? What mechanisms most 
efficiently and effecti vely deJj ver refresher training and maximize the transfer of what 
is learned in Lraining to the job?; 

Arc there airport security personnel training models from other countries that can be 
examined to identify best practices?; 

Are there unfulfilled training needs related to BOO supervisory roles? What types of 
training are needed?; 

How can the Online Learni ng Center be leveraged to make tools, work aids, and other 
information available to the workforce?; 
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Would a formal mentoring program be useful in this environment? How should this 
program be structured?; and 

How well is lhe National Stand<u·dization Team program working? Are there program 
improvements that could be implemented? 

Ultimately, the effectiveness of SPOT hinges on how well the BOOs perform their job. A 
training al ignment study could help examine the comprehensiveness of BOO training and 
wlnether it leads to the appropriate on-the-job behaviors that result in effective job performance. 

Development of Recurrent BOO Training 
ressed the need for 

(b)(3):49 U.S.C. § 114(r) 

ln addition, measures that did not perform as well in terms of selection (and were thus not 
included in the recommended selection batrery) could be used as training tools instead. For 
ex ru11ple, the Visual Recall Assessment could be used in recurrent training as a method for 
maintainjng and/or sharpening BDOs' visual recall ski lls. As mentioned in Chapter V, ifTSA 
uses the Visual Recall Assessment in future validation studies or as recurrent train ing, it may 
be helpful to include items that were removed from the final version of the assessment for the 
validation study analyses. Speci ficall y, TSA could collect additional data on each item­
including those identified as problematic- and determine wruch items function appropriately 
(e.g. , in terms of item difficulty, di stractor analyses) with a larger sample of test-takers. 
Likewise, the Writing Knowledge Assessment could be used to sharpen or maintain BDOs' 
writing skills. 
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Development of Additional BOO Performance Measures 
Ln addition, SMEs indicated that similar assessments would be extremely helpful for both 
training and performance measurement purposes. Regarding performance measurement, 
managers conveyed the need for objective performance appraisal measures. Some suggested 
modifying l11e Work Sample Test and the Role-Play Exercise for use as on-going assessments of 
BOO performance. In addition, one manager suggested the development of a - livel Passenger 
Observation Assessment in which an individual (i.e., a Resource Person) could travel through the 
passenger screening line displaying particular SPOT behaviors, and BDOs could then be evaluated 
on how many behaviors they successfu lly identify and/or whether they accurately identify the 
individual as a referral. 

In general, more objective performance appraisal data could provide important information 
regarding the SPOT workforce's capabilities and infom1 organizational training and strategic 
planning. 

BOO Job in General 
This section presents areas for future consideration that relate to the BDO job in general. 

Examination of the BOO Career Path 
During data collection, several questions and issues were posed with regard to the BDO career 
path . Some came from incumbents who were unclear of their own career path. For example, 
questions were posed about career progression, opportLulities for specialization, and differences 
between SPOT pay bands. Future consideration could be given to examining the BDO career 
path and disseminating information to the BOO workforce regarding these areas of uncertainty. 

Other suggestions came from managers interested in examining the career path of a BDO before 
they enter the BDO workforce. Specilically, managers were interested in learning about the 
positions that arc typically held by individuals before entering the BDO job and whether and 
which KSAOs gained in previous positions best prepare them for the job. Given that this type of 
information could be helpful for gaining further understanding of KSAOs required of the BDO 
job, future considenllion could be given to conducting a sUJvcy of BDO incumbents to inquire 

236 

Sensitive Security lnfommtion (SSI) 
~:TillS RECORD CONTAINS Sc"o" . ~ INfORMATION THAT IS CONTHOLLED UNDI:R 49 C.P.R. PARTS IS AND 1520. NO 

PART OF TillS RH'ORD MAY RF OISC'LOSI·D TO PF.RSONS WITI·I"u . ''~'lTO KNOW.I t\S IJFI'INFI) IN 49 C: F R PARTS IS AND 1520. 

EXC.,IYr 
WITII Tllll WRIITEN f'I'RMISSION OFTIIE AIJMINISTRATOR OPTIIP TRANSI'ORTATION SEC'LIRITY Al)MINISTRATION Oil TIIHSECRVI'ART"ttt" 

TKANSPORTATION UNAliTIIORIZ"D RELEASE MAY RESULT IN CIVIL PI:NALriES OR OTHER AC'nON. I·OR U.S. GOVERNM£NT AGENCIES. 
PUIII.IC I)ISCLOSURH {;()VERN ED BY ~ U.S.C. 5S2 ANIJ 49 C.I'.R. PAifrS I~ ANI) 1120 



TSA 15-00014 - 005708

Sens1hve 5eclif lty lnfm m.,ti6tt (SSI) 

about previous positions held, KSAOs gained as a result, and perceptions of whether KSAOs 
gained arc beneficial (or harmf ul) to performing the BOO job. Such information would also be 
useful for informing the possible development of other types of predictor measures, such as 
biodata measures. 

Consideration of Human Capital Processes Used for Contractor BOOs 
Under current legislation, airports can apply to use private contractors for screening activities 
through TSA 's Screening Partnership Program (TSA, 20 12). Sixteen airports currently rely on 
private companies to provide their screening services, including SPOT operations. Despite 
their contractor status, the BDOs perform their duties in accordance with TSA requirements 
and oversight. 

On the other hand, the human capital operations used to recruit, select, and train BOOs are left to 
the discretion of the private companies. Thus, prior to beginning work, contractor BOOs may go 
through different processes than do BOOs hired directly by TSA. A comparison between the 
recruitment, selection, and training processes used by pri vate companies and TSA could prove 
infonnative. Such a comparison could identify best practice that may enhance the human 
capital operations at either TSA or privately-operated airports. For example, TSA may be able to 
offer ways to improve the effi ciency of the hiring process at privately-operated airports. On the 
other hand, private contractors may be able to offer effective strategies for recruiting candidates 
(i·om large pools of applicants. 

Examination of Reciprocal Determinism and its Effect on Casual 
Conversation 

As a result of AIR's experience with developing and administering the Role-Play Exercise, AIR 
identified a potential area for future consideration with regard to casual conversation. 
Specificall y, research by Albert Bandura known as reciprocal determinism suggests that a 
person's behavior both innuences and is influenced by his/her environment (Bandura, 1997). 
Given th is phenomenon, furure research may be conducted £O examine the relationship between a 
BOO's behavior and a passenger's behavior (e.g., does a particular BOO behavior result in 
speci fic behavioral indicators being displayed by the passenger?). If such a relationship exists, it 
may be the case that a BOO's behavior has an effect on the final outcome resulting from a casual 
conversation. rf research in this area is conducted, specific consideration could be given to 
examining or evaluating ways in which this relationship may vary across different subgroups 
(e.g., male/female BOOs interacting with male/female passengers or mjnority/non-minority 
BOOs interacting with minority/non-minority BOOs). 
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Examination of BOO Fatigue and its Effect on Vigilance 
Data gathered during both the job analysis (AIR 20 I Oa) and the validation study clearly indicates 
that the BDO job is cognitively complex. In particular, mental fatigue is one factor that may 
negatively affect the vigi lance (i.e., the ability to maintain a high level of attention for ex tended 
periods of time) required to perform successfully on the job. There are conflicting views about 
the existence and impact of fatigue on BDO performance. In fact, a recent Government 
Accountabi lity Office (GAO) report (GAO, 20 10) outlined concerns about the vigilance issue. 
Here, AIR proposes a series of research activities that could help determine whether, how, and to 
what extent fatigue affects 8 DO job performance with regard to vigilance. Research ideas 
include: 

Explore the literature related to other security positions ancVor other high-risk jobs to 
detem1ine what type(s) of fatigue should be expected and/or investigated; 

Conduct follow-up interviews or a survey of BOOs to learn more about BDO fat igue 
(e.g., how does physical faLigue vary by the set-up of work area? How does mental 
fat igue vury by context, such as time of day, shift, or passenger now?); 

Evaluate how long a BDO •Can perform his or her duties before significant performance 
decrements appear; 

Identify which factors (e.g., being seated versus standing, methods of rotating 
assignments during a shifl) may moderate the effect of fatigue on performance; and 

Determine how what is learned about BDO fatigue could be integrated into recruitment 
and selection, staffing, and training processes. 

ln the current political climate. vigilance is often a key to providing national security including 
detecting terrorism or aggressive intentions from individuals. groups, or nations. BOOs serve in 
one of many TSA jobs that provide a layer of security within the nation's airports and other 
venues. A vigilance study will provide information needed to determine tbe best way to 
structure the BOO job and the work environment to max imize job performance. Ensuring BDOs 
are well-positioned for successful job performance will have an important indirect effect on the 
safety of the traveling public. 
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