
ABSTRACT 

BOYLAN, ROBERT VINCENT. Decision Criteria for Selection of Psychometric 
Assessment Instruments Used in Employee Selection and Development Applications: A 
Delphi Study. (Under the direction of Dr. James Bartlett.) 
 
 There was a two-fold purpose for this study.  The main purpose of this study was to 

determine decision criteria HRD professionals should consider when selecting instruments 

for employee selection and development by engaging a panel of experts knowledgeable in 

psychological tests used for employment and development decisions in a Delphi study.  

Secondly, the study compared the experts’ opinions on decision criteria for choosing 

instruments used in employee selection and development. 

 The first research question considered the decision criteria that should be considered 

when selecting assessment instruments for employee selection as identified by a panel of 

experts in psychometric instrument use.  Similarly, the second research question considered 

the same for employee development.  The third research question investigated the level of 

importance of decision criteria that should be considered when selecting instruments for 

employee selection among an assembled panel of experts in psychometric instrument use, 

and to what extent is there reliable consensus on these criteria.  The fourth research question 

considered the same for employee development.  The fifth research question examined 

differences of opinion among an assembled panel of experts on decision criteria that should 

be considered when selecting assessment instruments for employee selection and 

development.  

 The method employed was the Delphi technique.  The method sought stability and 

consensus among a panel of experts chosen from a pool of past reviewers of the Mental 

Measurements Yearbook.  Expert panelists were asked to register their agreement on the 



importance of thirty criteria identified in the literature as potentially relevant to choosing 

instruments for employee selection and development.  Expert panelists also offered 

qualitative comments on each of the criteria under consideration, as well as additional criteria 

that were evaluated in later rounds of the Delphi. 

Data analysis from an exhaustive review of literature, and subsequently two rounds of 

a Delphi survey instrument included mean, standard deviation, median, mode, and coefficient 

of variation.  A paired-samples t test was used to answer research question number five.  

Decision criteria for selection and development were considered separately across 

two rounds of the Delphi, with item importance measured by an analysis of means, and 

consensus measured by the coefficient of variation. Findings indicated strong study stability 

and unanimous consensus on the degree to which expert panelists agree on the importance of 

decision criteria used in choosing instruments for employee selection and development.  

Finally, expert panelists concluded that there was no significant difference in decision criteria 

that should be considered for employee selection compared to employee development. 

Recommendations from this study include conducting research on decision criteria 

practitioners use to choose instruments for selection and development, development of 

relevant theoretical frameworks to support research activities, an increase in research focused 

on instrument use in employee development applications, and the development of high 

impact learning events that utilize research to inform practice.   

Implications for practice include the need for practitioners to understand fundamental 

psychometric principles, the breadth of decision criteria to be considered for instrument 

selection and use, the relative importance of decision criteria between instruments chosen 

and used for employee selection and development, legal considerations associated with 



instrument selection and use, and the development of a decision making checklist to guide 

HRD professionals responsible for choosing instruments for employee selection and 

development.  
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CHAPTER 1: INTRODUCTION 

“Our people are our greatest asset” (Choppin, 1996, p. 8) is a common colloquialism 

emanating from corporate boardrooms to shop floors, from owner’s suites to fields of play, 

from administrative buildings in academia to the classroom.  No organization is immune 

from the stark reality that having the right personnel in the right roles at the right time is a 

major determinant of future success (Barrick, Mount, & Judge, 2001; Lohman, 2004).  In 

fact, many organizations consider recruiting, selecting, training, and developing personnel 

their most important competitive advantage (Salgado, Viswesvaran, & Ones, 2001).  In a 

study 481 human resource professionals, Fallaw, Kantrowitz, & Dawson (2012) determined 

that identifying, selecting and developing a qualified workforce prevails as the lead concern 

of executives across a variety of organizational settings.  Employing a competent workforce 

was clearly on the mind of respondents of Price Waterhouse Coopers’ (2013) annual survey 

of chief executive officers, with more than half of the 167 participants citing accessibility to 

quality workers as the single greatest obstacle to profitable growth.  Smart (2012) states, “the 

single most important driver of organizational performance and individual managerial 

success is human capital or talent” (p. 1).   

Smart’s pronouncement finds support in scholarly circles as well as business and 

industry.  Theodore Schultz and Gary Becker are universally praised for developing Human 

Capital Theory (HCT), an early 1960’s theory espousing the virtue of investing in workforce 

training as industry sharpened its focus on increased profitability and efficiency through 

enhanced worker productivity.  Investment in human capital should command the same level 
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of focus and resources as investment in buildings, land, systems infrastructure, and inventory 

(Baptiste, 2001).  

 Perhaps coincidentally, scholars in the late 1950’s and early 1960’s used HCT to 

explain enhancements to productivity increases that could not be explained by examining 

investments in financial capital, labor, land, and management alone (Gould, 2005).  HCT 

suggests that an investment in an organizational learning asset, the worker, should be 

considered with equal voracity to investments made in more traditional organizational assets 

(Nafukho, Hairston & Brooks, 2004).  Investment in human capital goes beyond benefiting 

organizations alone to providing benefits to the broader society at large.  Scholars have for 

decades documented the lasting effects of securing and developing human capital 

(Sweetland, 1996; Rominger & Sandoval, 1998).  Swanson & Holton (2009) go further to 

suggest that investment in traditional economic organizational assets without commensurate 

investment in human capital will fall short of achieving maximization of revenue and profit 

targets. 

 In the realm of employee selection and development, the monetary stakes of securing 

the right talent are high (Schmidt & Hunter, 1999).  Valero Energy, a global energy company 

with over $75 billion in revenue, estimates costs associated with individual recruitment and 

selection at $12,000 (Harris, Craig, & Light, 2011).  Costs associated with replacing 

employees are even greater.  The Institute for Research on Labor and Employment (2012) at 

the University of California, Berkley, for example, suggests costs associated with replacing a 

bad hire can be estimated at 150% of first year salary.  A bad hire, or mis-hire, are terms used 

to describe scenarios where persons hired or promoted into a new area of responsibility fail 
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to perform at prescribed levels of proficiency related to knowledge, skills, attitudes, and 

abilities (Schmidt & Hunter, 1998; Lamoureux, 2011).  Under Berkley’s guidance, a person 

collecting a $100,000 salary would cost $150,000 to replace.  Generally the Berkley 

calculation includes costs associated with recruiting and preliminary onboarding activities.  

Mornell (1998) sets the multiplier at two and a half times annual salary.  Barada (2004) 

reports costs associated with a bad hire to be three times annual earnings. In his seminal book 

Topgrading, author Dr. Bradford D. Smart presents a far more daunting view.  Offering a 

comprehensive synthesis of total costs incurred in the hiring process that includes recruitment 

expenses, assessments, travel related expenses, compensation, mistakes, opportunity costs, 

training, and severance resulting from separation, Smart surmises cost associated with bad 

hires approach a factor four times base salary for a supervisory level employee and a factor 

of fifteen times base salary for vice president level employees.  Again assuming $100,000 

salary, costs associated with a bad hire can exceed $1,500,000 (Smart, 2012).   

Costs associated with turnover are not the only factor in considering the monetary 

value of securing the right talent for an organization: productivity gains and losses should 

also be envisaged.  In their influential article investigating the monetary impact of the use of 

ability tests, Hunter & Schmidt (1982) valued productivity improvement at $15.6 billion 

across 3 million federal employees when selection protocols utilized valid instruments.  

Schmidt & Hunter (1998) describe a method of measuring job performance that considers 

productivity with respect to the monetary value of work produced.  The method, called 

“dollar value of output” (p. 263), assesses the variability of work production in terms of 
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standard deviation from a mean measure, which has been found to be at least 40%.  Consider 

the following example: 

The 40% figure is a lower bound value; actual values are typically considerably 

higher.  Thus, if the average salary for a job is $40,000, then SDy is at least $16,000.  

If performance has a normal distribution, then workers at the 84th percentile produce 

$16,000 more per year than average workers (i.e. those at the 50th percentile).  And 

the difference between workers at the 16th percentile (“below average workers”) is 

twice that: $32,000 per year.  Such differences are large enough to be important to the 

economic health of an organization. (Schmidt & Hunter, 1998, p. 263) 

 While considering the cost of a bad hire in the context of a multiple of salary provides a 

useful insight into the magnitude of the problem it does not tell the whole story.  Relevant 

qualitative factors with ramifications resulting from bad hires and productivity losses include 

overall enterprise morale, disillusionment from internal and external customers, 

organizational apathy, and lack of creativity (Wolf & Jenkins, 2002; Schneider, 1987). 

 Costs associated with bad hires are but one area of significant concern for human 

resource development (HRD) professionals tasked with leading organizational selection and 

employee development initiatives.  HRD professionals must also contend with legal 

compliance requirements associated with adverse impact.  Adverse impact, also commonly 

known as disparate impact, refers to selection and professional development practices in 

organizations that discriminate against employee populations considered protected class 

(Aguinis & Smith, 2007).  Clardy (2003) presents an integrative review of legal schema HRD 

professionals are governed by with regard to employee selection and development.  The first 
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area reviewed is the four-fifths rule.  “Under this rule, the selection ratios (number 

selected/number eligible) of a protected group and the majority group are compared.  When 

the comparison of the two selection ratios is less than four fifths, or 80%, that result is taken 

as evidence of adverse impact” (Clardy, 2003, pp. 134-134).  For example, a selection 

process for a hypothetical job category at Sample Company, Inc. evaluates twenty Caucasian 

candidates for a position, extending offers to fifteen.  Conversely, ten African American 

candidates were evaluated, with five offers extended.  The African America job acceptance 

rate of 50% (five of ten offered a position) is less than four fifths of the corresponding rates 

for Caucasians of 75% (fifteen of twenty offered a position).  Clardy (2003) goes on to 

review validation of training practices, test construction and validation, negligence in HRD, 

and the implications of legal schema for both HRD practitioners and scholars, counseling all 

that “…it is clear that the HRD function must be attentive to the legal requirements affecting 

training and development activities within the organization” (p. 150).   

Ford Motor Company is all too familiar with the financial penalties arising from 

discriminatory testing procedures.  EEOC v. Ford Motor Company and the United 

Autoworkers of America resulted in a court ordered settlement for certain African American 

workers turned away from a highly desirable training and mentoring program based on test 

results on Ford’s Apprenticeship Training Selection System (ATSS).  Disparate impact was 

cited in the $8.55 million monetary award to the affected employees (Equal Employment 

Opportunity Commission [EEOC], 2013).  Publix Supermarkets consented to an $81.5 

million settlement over a gender bias case; Home Depot settled a sex discrimination case for 

$65 million; Albertson’s Food Stores settled a $29.5 million class action suit brought by 
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female and Hispanic employees allegedly denied access to upward mobility and professional 

development programs; Target Stores paid $2 million to a group of prospective employees 

for asking inappropriate questions on a pre-employment test; State Farm Insurance paid $157 

million to a class of prospective employees declaring sex discrimination in selection policies 

and procedures (EEOC, 2013).   The EEOC v. Ford Motor Company and the United 

Autoworkers case also calls attention to the fact that active and past employees are seven 

times more likely to bring suit against their organizations than those being considered for 

future employment (Sharf & Jones, 2000). 

 The ability of organizations to reliably predict future performance of job applicants, 

as well as facilitate learning growth and performance management of existing human 

resources is an essential component of organizational success (Crook, A. E., Beier, M. E., 

Cox, C. B., Kell, H. J., Rittmayer, A. & Motowidlo, S. J., 2011).  At stake, minimally, are 

employee productivity, threatening financial and safety errors, and excessive employee 

turnover and absenteeism (Fiala, 2000).  HRD professionals have a cadre of tools at their 

disposal to enhance their ability to secure the right personnel for vacant positions and to 

engage personnel in professional development initiatives including personal interviews, 

reference checks, resumes, bio data, assessment centers, employment tests, and psychometric 

assessment instruments (Society for Industrial and Organizational Psychology [SIOP], 2003).  

Of all of the tools available to practitioners, psychometric assessment instruments have 

proven to be the most valid and reliable (Ahlburg, 1992; Atwater, 1992; Gottfredson, 1997; 

Guion, R. M., 2011; Hough & Oswald, 2000).  Iterating the high validity and effectiveness of 

tests, Rothstein & Goffin (2006) suggest worker replacement can be reduced by up to 70% 



 

7 

by using valid tests during the selection, promotion, and development process.  Table 1 

provides a review of the comparative validities of various employee selection and 

development tools. 

 
 
Table 1 
 
Validities of Various Employee Selection and Development Tools 

Tool Validity 

Cognitive ability tests .56 

Work sample tests .54 

Intelligence tests .51 

Structured interviews .51 

Job knowledge tests .48 

Integrity tests .41 

Personality tests .40 

Assessment centers .37 

Biodata .35 

References .23 

Background checks .19 

Unstructured interviews .19 

Resumes .18 
Note.  Adapted from “Personnel Selection,” by I. T. Robertson and M. Smith, 2001, Journal 
of Occupational and Organizational Psychology, 74, p. 443.  Copyright 2001 by The British 
Psychological Society. 
 
 
 
The academic literature is supportive of using instruments to enhance employee selection, 

promotion, and development activities (McKay, 2011; Crook et al., 2011; Barrick & Mount, 
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1991; Murphy, 1989; Murphy & Bartram, 2002; Ones, Viswesvaran, & Schmidt, 1993; 

Outtz, 2002; Rothstein & Goffin, 2006; Schmidt & Hunter, 1998).  Both the American 

Educational Research Association [AERA] (1999) and SIOP (2013) recognize the synonymic 

relationship between the terms test, assessment, profile, and instrument.   For the purposes of 

this study, these four terms are used interchangeably and characterized by the following 

definition: “an evaluation device or procedure in which a sample of an examinee’s behavior 

in a specified domain is obtained and subsequently evaluated and scored using a standardized 

process” (AERA, 1999, p. 2).  The scholarly foundation for the use of assessment 

instruments parallels support at the practitioner level with studies suggesting the 

pervasiveness of use in organizations approaching 75% (Giumetti & Sinar, 2012; Fallaw, 

Kantrowitz, & Dawson, 2012; Schmidt & Hunter, 1998; Houran & Lange, 2006; Furnham & 

Jackson, 2011; Lamoureux, 2011; Lombardi, 2013).  

Bartram (2004) offers guidance on why measurement devices are used, and towards 

what audience, claiming “assessment is carried out by organizations as a means of measuring 

the potential and actual performance of their current (post-hire assessment) and potential 

future employees (pre-hire assessment)” (p. 238).  He points out that pre-hire selection 

research is by far more pervasive that post-hire development research.  Coupled with cost of 

bad hires and implications associated with adverse impact, HRD professionals must also be 

cognizant of the critical importance of engaging relevant decision criteria for proper selection 

of instruments in both pre-hire selection and post-hire employee development applications.  

Jobs are multifarious by their very nature, composed of a vast number of performance criteria 

unique to a given role in an organization (Campbell, 1990).  The EEOC (2013), the watchdog 
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governmental advocacy agency responsible for investigating and remedying claims of testing 

discrimination, admonishes HRD professionals to wade cautiously into employment testing:  

Employers should ensure that tests and selection procedures are not adopted casually 

by managers who know little about these processes.  A test or selection procedure can 

be an effective management tool, but no test or selection procedure should be 

implemented without an understanding of its effectiveness and limitations for the 

organization, its appropriateness for a specific job, and whether it can be 

appropriately administered and scored. (p. 6)  

Misapplying an instrument dilutes the efficacy of the information it produces, 

potentially leading HRD professionals to act on misguided information (Ellingson, Sackett, 

& Connelly, 2007; Guion, 2011).  Advancing the purpose of their organizational guidelines 

on test use, the International Test Commission [ITC] (2000) states: 

A competent test user will use tests appropriately, professionally, and in an ethical 

manner, paying due respect to the needs and rights of those involved in the testing 

process, the reasons for testing, and the broader context in which testing takes place.  

This outcome will be achieved by ensuring that the test user has the necessary 

competencies to carry out the testing process, and the knowledge and understanding 

of tests and test use that inform and underpin this process. (p. 6) 

Both the EEOC (2013) and ITC (2000) lead a formidable contingent of scholars and relevant 

testing organizations leading the charge to ensure practitioners engage the process of test 

selection and use for employee selection and development applications in the highest 

professional manner possible. 
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Statement of Problem 

 Evers et al. (2011) sounded an alarm amongst both researchers and practitioners, 

reporting that incorrect test use was the highest ranked concern of over 12,000 psychologists 

participating in an expansive study conducted by the European Federation of Psychologists’ 

Associations.  Test use in selection and development can aptly be characterized as a 

discipline where research has followed practice, and sadly, the gap separating the two has 

grown significantly over the years (Anderson, 2005; Klehe, 2004; Robertson & Smith, 2001).  

In their study of 255 human resource practitioners, Furnham & Jackson (2011) arrived at the 

following conclusion: “…it is very difficult for untrained people to differentiate between 

good and bad psychometric tests” (p. 553).  Scholars agree that organizations are 

increasingly choosing selection and development tools of poor psychometric value and 

unnecessary exposure to litigation (Klehe, 2004; Pulakos, 2005).  Risavy & Hausdorf (2011) 

concur, stating, “organizational members in charge of selection procedures may not 

understand the complexities and importance of using tests appropriately.  Industrial and 

organizational psychologist have not provided practitioners with specific guidelines for the 

use of personality data when making hiring decisions” (p. 20).  And concerns surrounding 

proper selection and use of tests are not new.  Admonishing their colleagues to work beyond 

simply developing a valid instrument, Hughes, Dunn & Baxter (1956) lamented the practice 

of leaving even the most valid of tests in untrained hands: “a sound instrument may be 

developed, but it is clear that unless all persons use it in the same manner as when the 

original information for validation was obtained, the instrument will become operationally 

useless” (p. 324).  
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If HRD practitioners do not understand and utilize proper decision criteria for 

choosing and administering assessment instruments for employee selection and development, 

they face potentially devastating consequences for their organizations.  First, they expose 

their organizations to meaningful costs associated with turnover and replacement of bad hires 

(Smart, 2012).  Second, worker productivity losses tied to underperforming employees may 

negatively impact efficiency and drive up costs of operations (Schmidt & Hunter, 1998).  

Third, litigation resulting from successful employee claims of adverse impact may result in 

significant financial penalties (Kohl, 1983).  

While the use of instruments in employee selection and development is well 

documented, no guiding decision criteria exist to aid HRD professionals, both in selection 

and development, in mitigating the substantive risks associated with instrument selection and 

use.  If HRD professionals are expected to choose, administer, and interpret instruments for 

employee selection and development, then a reliable, valid set of decision criteria for proper 

instrument selection is needed.  “The proper use of tests can result in wiser decisions about 

individuals and programs that would be the case without their use.” (AERA, 1999, p. 1).   

Purpose Statement 

 There is a twofold purpose for this study.  The main purpose of this study is to 

determine decision criteria HRD professionals should consider when selecting instruments 

for employee selection and development by engaging a panel of experts knowledgeable in 

psychological tests used for employment decisions in a Delphi study.  Secondly, the study 

will compare the experts’ opinions on decision criteria of instruments used in selection and 

development of applicants.  
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Theoretical Framework 

 Prescriptive decision theory will be used as the study’s theoretical framework.  

Following Swanson’s (2001) three legged stool metaphor for the theoretical foundations of 

HRD, decision theory is claimed by the disciplines of psychology and economics.  Other 

disciplines laying claim to decision theory include sociology, management, and philosophy 

(Einhorn & Hogarth, 1988).  From a psychological perspective, Einhorn & Hogarth (1988) 

suggest “psychologists can best contribute to decision research by elucidating the basic 

psychological processes underlying judgment and choice” (p. 140).  Fishburn (1991) defines 

decision theory in the following manner: 

“Decision theory includes theories of preference, utility and value, subjective probability 

and ambiguity, decision under risk or uncertainty, Bayesian decision analysis, 

probabilistic choice, social choice, and elections” (p. 27). 

Scholars tend to contemplate decision theory from three conceptual perspectives: normative 

decision theory, prescriptive decision theory, and descriptive or behavioral decision theory 

(Becker & McClintock, 1967; Bell, Raiffa, & Tversky, 1988; Baron, 1996; Brown, 1989; 

Fishburn, 1991; Freeling, 1984; Holton & Naquin, 2005; Luce, 1992; Machina, 1982; Weber, 

1987).  Freeling (1984) surmises an efficient characterization of the three theoretical 

perspectives: “A descriptive theory describes how a person acts, a normative theory describes 

how a perfectly rational, super being would act, and a prescriptive theory prescribes how a 

person should act” (p. 189).  Figure 1 depicts an illustration of Freeling’s (1984) 

characterization. 
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Figure 1.  Characterization of three theoretical perspectives of decision theory.  Adapted 
from “A Philosophical Basis for Decision Making,” by A. Freeling, 1984, Theory and 
Decision, 16(2), 176-206.  Copyright 1984 by Springer. 
 
 
 
Normative 
  
 Normative decision models were conceived to arm decision makers (DM) with 

ammunition to make the best possible decision in a given situation, informed by specific 

guidance for what the DM should consider, and ultimately how they should make their 

decision.  Normative theory attempts to designate optimal decision processes, and how a 

person should make a decision with guidance from these processes (Ellsberg, 1961; Becker 

Decision	  
Theory	  

Norma0ve	  

Prescrip0ve	  Behavioral/	  
Descrip0ve	  

How	  a	  person	  should	  act. How	  a	  person	  acts. 

How	  a	  perfectly	  rational, 
super-‐being	  would	  act. 
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& McClintock, 1967).  The theory was founded on the premise that a rational person will 

optimize, or maximize their utility while simultaneously mitigating risks based on certain 

mathematically computational probabilities of achieving maximized utility.  Normative 

theories acquaint DM’s with transcendent decision frameworks that will result in infallible 

results (Luce, 1992; Siegel, 1957; Pitz & Sachs, 1984).  Holton & Naquin (2005) and Simon 

(1955) explain several assumptions underlying normative models: 

• Decision making in undertaken in a logical, sequential fashion including problem 

definition, identification of alternatives, weighing of alternatives, selection of 

optimal decision, and evaluation of decision 

• Objective is to maximize benefit and mitigate down side 

• DM is a rational human being capable of consuming, processing, and acting on large 

volumes of information in complex situations 

• DM has complete access to all information necessary to make a decision 

• Complete rationality is feasible 

• DM has the capacity to calculate payoff probabilities by alternative 

• Irrational decision making is the failure of human cognition 

• DM has clearly defined preferences 

 

 Coupled with these underlying assumptions are several axioms of normative models.  

The first, transitivity, deals with ordering of preferences based on expected utility.  

Transitivity states ordered preferences such that choice a is preferred over b, b is preferred 

over c, therefore, a is preferred over c.  The dominance axiom, or what Savage (1972) 

describes as the sure thing principle, stipulates that if choice a provides at least the same 

maximum utility as choice b, then choice a is the rational choice.  The continuity axiom 

imagines a continuum where the DM should choose p over p’.  If on the continuum 
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somewhere between choice p and p’ there exists choice r, then r is preferred over p’ (Luce 

1982; Tversky & Kahneman, 1988).  Finally, the independence axiom states that “if I prefer 

p to p’, I’ll also prefer the possibility of p to the possibility of p’, given that the other 

possibility in both cases is some p”.  In particular, the axiom says that if I’m comparing ap + 

(1 – a)p” to ap” + (1 – a) p’, I should focus on the distinction between p and p’ and hold the 

same preference independently of both a and p” (Levin, 2006, p. 6).  

 Two seminal normative decision theories are expected utility (EU) theory and 

subjective expected utility (SEU) theory.  Daniel Bernoulli is credited with the first 

inspiration for EU in the 1700’s.  von Neumann & Morgenstern revived the theory in their 

1944 classic Theory of Games and Economic Behavior (von Neumann & Morgenstern, 

1944).  Utilizing the aforementioned axioms of normative theory, EU captures the conditions 

and context of the DM attempting to maximize utility (i.e. their satisfaction) in risk situations 

by assigning probabilities to event occurrences and outcomes.  Machina (1982) contends “the 

expected utility model is characterized by the simplicity and normative appeal of its axioms, 

the familiarity of the notions it employs (utility functions and mathematical expectation), the 

elegance of its characterizations of various types of behavior in terms of properties of the 

utility function, and the large number of results it has produced” (p. 277).  Savage (1954) 

followed some 10 years later with SEU, expanding the conceptualization of expected utility 

to decision making under uncertainty.  Bell, Raiffa, & Tversky (1988) appropriate the 

meaning of SEU as “a normative system that captures in a crisp and elegant fashion the 

formal properties that characterize one idealized sense of rational choice under uncertainty” 

(p. 21). 
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 While they are still very much anchored in decision making for both theoretical and 

practical purposes, normative models have their critics (Ellsberg, 1961).  Studies document 

violations of transitivity and independence axioms, as well as many of the underlying 

assumptions of normative theory mentioned previously.  Simon (1955) for example, 

famously coined the terms “satisfice” (p. 104) and “bounded rationality” (p. 113) to describe 

this phenomenon.  Relieving his economic bent with a more psychological perspective, he 

endeavored “to replace the global rationality of economic man with a kind of rational 

behavior that is compatible with the access to information and the computational capacities 

that are actually possessed by organisms, including man, in the kinds of environments in 

which such organisms exist” (p. 99).  Satisficing, then, became a new standard for optimal 

decision-making given the constraints of information access and limitations of the human 

mind to function in a completely rational manner.  In subsequent work, Simon (1957) laid the 

groundwork for decades of scholarly work challenging perfect rationality, advising all to 

consider “the capacity of the human mind for formulating and solving complex problems is 

very small compared with the size of the problems whose solution is required for objectively 

rational behavior in the real world- or even for a reasonable approximation to such objective 

rationality” (p. 198). 

Prescriptive  

 Prescriptive decision models are normative in the sense that they advise DM’s about 

what they should do when faced with a variety of choice alternatives, either under conditions 

of risk or uncertainty.  Bell, Raiffa, & Tversky (1988) offer a path to distinguishing between 

purely normative models and prescriptive models by considering evaluation criteria for each.  
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“Normative models are evaluated by their theoretical adequacy, that is, the degree to which 

they provide acceptable idealization or rational choice.  Prescriptive models are evaluated by 

their pragmatic value, that is, their ability to help people make better decisions” (p. 18).  

Baron (1996) echoes this practicality stating “normative theory is an idealized abstraction, an 

analytic framework that we impose on disorderly flow of existence for the sake of defining a 

standard…..Rules that are better than others according to the standard are called prescriptive” 

(p. 7).  Prescriptive models substitute the concept of the fully rational DM with the fully real 

DM.  While prescriptive models ease what some pundits see as the harsh, unrealistic 

constraints of normative models, critics still question prescriptive models to function 

properly in a world with limited and imperfect information (Weber, 1987).  Fama (1970) 

cautioned against belying rationality based solely on evidence of violations of normative 

axioms and assumptions.    

Descriptive  

 Where normative models determine how a DM should make a decision, descriptive 

(also known as behavioral) models evaluate how people actually behave (Becker & 

McClintock, 1967; Brown, 1989; Einhorn & Hogarth, 1988; Fishburn, 1991; Freeling, 1984; 

Pitz & Sachs, 1984).  Descriptive models have gained popularity both for their response to 

observed limitations of rational decision models as well as directed scholarly inquiry whose 

sole purpose is to describe how people actually make decisions.  And enhancements to 

technology have opened previously inaccessible windows of insights into brain function- and 

its requisite impact on decision-making.  Electroencephalography (EEG), 

Magnetoencephalography (MEG), Positron Emission Tomography, Functional Magnetic 
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Resonance Imaging, and Functional Magnetic Resonance Spectroscopy are but a few 

examples of specific technologies allowing researchers to map brain function to structured 

stimuli.  Many researchers, for example, have challenged the notion of a rational, orderly 

decision making processes in favor of a more instinctual conceptualizations based on new 

understanding of brain activity in what is termed the reptilian brain (Sousa, 2006).  There is 

little doubt about the positive impact of a greater understanding of how the brain actually 

engages decision making to drive enhancements to descriptive decision models.  Others see 

just as much promise of enhancements to both normative and prescriptive models based on 

the same findings (Sylwester, 2005). 

Conceptual Framework 

The conceptual framework models the research path, beginning with a comprehensive 

review of extant literature on the topic of instrument use in employee selection and 

development.   The review of literature, drawing from academic literature in psychology, 

selection and assessment, business and economics, human resource development, adult 

education, and human resource management, produced a cadre of decision variables.  The 

decision variables were then characterized and organized based on their relevance in both 

employee selection and development.  The decision variables were subjected to evaluation by 

a panel of experts via the Delphi technique, ultimately arriving at consensus among these 

expert panelists on the specific importance of each variable on decision making.  Figure 2 

presents the study’s conceptual framework. 
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Figure 2.  Conceptual framework 
 
 
 

Research questions 

1. What are the decision criteria that should be considered when selecting assessment 

instruments for employee selection applications as identified by a panel of experts in 

psychometric instrument use? 

2. What are the decision criteria that should be considered when selecting assessment 

instruments for employee development applications? 
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3. What is the level of importance of decision criteria that should be considered when 

selecting instruments for employee selection among an assembled panel of experts in 

psychometric instrument use and to what extent is there reliable consensus? 

4. What is the level of importance of decision criteria that should be considered when 

selecting instruments for employee development among an assembled panel of experts in 

psychometric instrument use and to what extent is there reliable consensus? 

5. Are there differences in the opinion among an assembled panel of experts on decision 

criteria that should be considered when selecting assessment instruments for employee 

selection and development applications?  

Significance of Study 

 This study has the potential to add significant value to both practitioners and scholars 

in the field of HRD engaged in utilizing assessment instruments for selection and 

development of employees.  First, the study addresses a meaningful gap in extant literature 

on the subject, and as such, contributes new knowledge to the HRD field.  This new 

knowledge will be a validated list of decision criteria HRD practitioners should consider 

when choosing instruments for employee selection and development decisions.  Second, 

HRD practitioners will benefit by gaining clarity around sound decision criteria for selecting 

instruments by helping them more expertly navigate the complexity of instrument selection, 

and by helping to mitigate risks associated with bad hires, effects of adverse impact, and 

misapplication of selected instruments.  Third, publishers of instruments can benefit from this 

study by gaining stronger insights on how to position instruments based on intended use, 

aligned with decision criteria used by HRD professionals.  Publishers of have a vested 
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interest in ensuring their instruments are administered correctly and that the information 

provided does in fact inform good hiring and development decisions.  Finally, business 

development professionals charged with merchandising and selling instruments to 

organizations can position their product and service offerings more effectively by better 

understanding decision criteria used by their prospects and customers. 

Limitations 

 This study has several limitations.  First, the Delphi method by its nature is a limited, 

purposeful sample, eliminating the possibility of collecting a true random sample. 

 Second, the overwhelming majority of participants came from academia, so caution 

should be used on how broadly findings can be generalized beyond this population.  And 

while the number of participants (18 for round one and 15 for round two) certainly fell within 

accepted standards of sample size for a Delphi study, caution should also be used around 

generalizing findings for this reason as well.   

 Third, the study participants were principally based in the United States.  To the 

extent that regional geographic differences exist in the context of the study’s research 

questions, these differences were not explored or otherwise accounted for. 

 Fourth, to the extent that participant diversity (age, gender, race, etc.) might influence 

panelist responses in the context of the study’s research questions, these differences would 

not have surfaced as the study participants were almost exclusively white, male, and on 

average, 62 years of age. 
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Delimitations 

 The study only queried experts who have reviewed instruments presented in the 

Mental Measurements Yearbook.  Second, the study will limit its focus to tests, assessments, 

and instruments used in employee selection and development applications.  Instruments used 

in psychological testing beyond this scope will not be considered. 

Definition of Terms 

Ability testing is “the use of standardized tests to evaluate the current performance of a 

person in some defined domain of cognitive, psychomotor, or physical functioning” 

(Riverside Publishing, 2013, p. 1). 

Accommodation is “the general term for any action taken in response to a determination 

that an individual’s disability requires a departure from established testing protocol.” 

(AERA, 1999, p. 101) 

Achievement test is “a test designed to measure the extent to which a person has acquired 

certain knowledge and/or skills that have been taught in school or as a part of some other 

planned instruction or training” (Riverside Publishing, 2013, p. 1). 

Adaptive test is “a computer-administered test in which the next item or set of items 

selected to be administered depends on the correctness of the test taker’s responses to the 

most recent items administered” (National Council on Measurement in Education [NCME], 

2013, p. 1). 

Alternate forms is “Two or more versions of the same test that have been demonstrated 

to be interchangeable in what they measure and how well they measure it. Also known as 

equivalent forms, parallel forms, or comparable forms” (NCME, 2013, p. 1). 
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Assessment “commonly refers to a process that integrates test information with 

information from other sources” (AERA, 1999, p. 2). 

Aptitude test is “a test designed to measure the ability of a person to develop skill or 

acquire knowledge. Any test used to assess a person´s "readiness" to learn or potential for 

future success in a particular area if the appropriate education or training is provided (e.g., 

musical aptitude test). An IQ test is a well-known example of an aptitude test for measuring 

general academic ability” (Riverside Publishing, 2013, p. 1).  

Assessment is “a tool or method of obtaining information from tests or other sources 

about the achievement or abilities of individuals. Often used interchangeably with test” 

(NCME, 2013, p. 1)  

Bias is “construct irrelevant components that result in systematically lower or higher 

scores for identifiable groups of examinees.”  (AERA, 1999, p. 76) 

Central tendency is “a term that refers to the center or middle of a score distribution, 

typically represented by some type of average. The mean and median are measures of central 

tendency (Riverside Publishing, 2013, p. 1). 

Classical test theory is “a theory of testing based on the idea that a person’s observed or 

obtained score on a test is the sum of a true score (error-free score) and an error score” 

(NCME, 2013, p. 1) 

Coefficient of Variation (CV) is calculated by dividing a sample’s standard deviation by 

its mean. In Delphi studies, the CV is one method used to assess consensus among expert 

panelist responses (English & Kernan, 1976). 
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Cognitive assessment is “the process of systematically gathering test scores and related 

data in order to make judgments about an individual's ability to perform various mental 

activities involved in the processing, acquisition, retention, conceptualization, and 

organization of sensory, perceptual, verbal, spatial, and psychomotor information” (Riverside 

Publishing, 2013, p. 1). 

Confidence interval is “an interval between two values on a score scale within which, 

with specified probability, a score or parameter of interest lies. An individual's test score 

provides a good point estimate of the respondent’s ability in a specific area. However, this 

estimate, as in any measurement process, contains some degree of error (either for or against 

the student's favor). A confidence interval provides a range of values around the estimate to 

indicate how accurate or precise the estimate is likely to be” (Riverside Publishing, 2013, p. 

1). 

Computer-based testing is “a test administered on a computer rather than with paper and 

pencil: items are displayed on a screen and the test taker responds using a keyboard, mouse, 

or similar device” (NCME, 2013, p. 1). 

Construct is “the psychological trait or characteristic that an assessment tool has been 

designed to measure. Examples include achievement, cognitive ability, and interests” 

(NCME, 2013, p. 1). 

Construct related validity is “the degree to which a test measures or expresses a 

particular theoretical stance” (Stuart-Hamilton, 2007, p. 70). 
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Content validity is the “assessment of the degree of correspondence between the items 

selected to constitute a summated scale and its conceptual definition” (Hair et al., 2006, p. 

102). 

Correlation is “the degree of relationship (or strength of association) between two sets 

of scores based on the same set of individuals. Correlation simply refers to the strength of the 

relationship existing between two sets of values and does not necessarily imply that one 

influenced the other or caused the other to happen. The most commonly used statistic for 

measuring correlation is Pearson's product moment r (Pearson's correlation coefficient)” 

(Riverside Publishing, 2013, p. 1). 

Correlation coefficient  is “a statistic used to show how the scores from one measure 

relate to scores on a second measure for the same group of individuals. A high value 

(approaching +1.00) is a strong direct relationship, a low negative value (approaching -1.00) 

is a strong inverse relationship, and values near 0.00 indicate little, if any, relationship” 

(NCME, 2013, p. 1). 

Criterion is the performance or result considered important: “…a dependent variable, 

the variable to be predicted” (Guion, R. M., 2011, p. 85). 

Criterion score is “a score used in obtaining criterion-related validity evidence—

concurrent evidence or predictive evidence —for a set of scores” (NCME, 2013, p. 1). 

Criterion validity is “the degree to which a test score predicts the future behavior or 

performance of the participant” (Stuart-Hamilton, 2007, p. 207). 
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Cut score is a “specified point on a distribution of scores above which candidates pass, 

or are accepted, and below which they fail, or are rejected” (Cascio, Outtz, Zedeck, & 

Goldstein, 1991, p. 234). 

Delphi Study is “a survey method of research which aims to structure group opinion and 

discussion” (Goodman, 1987, p. 729). 

Diagnostic test is “an intensive, in-depth evaluation process with a relatively detailed 

and narrow coverage of a specific area, generally prompted by a perceived problem and 

administered in order to determine a student's current level of functioning” (Riverside 

Publishing, 2013, p. 1). 

Differential item functioning is “said to exist when examinees of equal ability differ on 

average, according to their group memberships, in their responses to a particular item.”  

(AERA, 1999, p. 77) 

Difficulty is “a property of a test item, usually represented by the proportion of a group 

that correctly answers the item, obtained from a specific group on a single occasion” 

(NCME, 2013, p. 1) 

Discrimination (item) is “the ability of a test item to differentiate individuals who know 

from those who don’t know, those who have a skill from those who don’t have the skill, or 

those who understand from those who don’t understand whatever the test item is intended to 

measure. Several different indexes are used to represent item discrimination. The term is also 

used in item response theory (IRT) models (the “a” parameter) to represent the extent to 

which the probability of a correct response changes as ability level increases or decreases” 

(NCME, 2013, p. 1). 
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Distribution is “the tabulation of scores (ordered either in ascending or descending 

value) showing the number of individuals in a group obtaining each score or contained within 

a specified fixed range of scores (score interval). Also commonly referred to as a Frequency 

Distribution” (Riverside Publishing, 2013, p. 1). 

Employment Test is a “…systematic procedure for examining candidates and drawing 

methodical inferences, based on objective criteria, about their sustainability for employment” 

(Douglas, Feld, & Asquith, 1989, p. 3). 

Error of measurement is “inaccuracies in measuring the true variable values due to the 

fallibility of the measurement instrument, data entry errors, or respondent errors” (Hair et al., 

2006, p. 101). 

Error score is, “in classical test theory, the score that represents the random error 

portion of a test taker’s obtained or observed score. The other portion is the true score” 

(NCME, 2013, p. 1). 

Face validity is “the extent to which items on a test appear to be meaningful and 

relevant” (Kaplan & Saccuzzo, 2009, p. 618). 

Fairness is exists when “no bias exists if the regression equations relating the test and 

the criterion are indistinguishable for the groups in question.” (AERA, 1999, p. 79) 

Instrument means “a device used to measure the concept of interest in a research 

project” (Brokopp & Hastings-Tolsma, 2003, p. 207). 

Intelligence is “the ability to deal with cognitive complexity- in particular with complex 

information processing” (Gottfredson, 1997, p. 93) 
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Intelligence test is “a psychological or educational test designed to measure an 

individual's level of cognitive functioning (verbal reasoning, abstract reasoning, memory, 

etc.), in accord with some recognized theory of intelligence” (Riverside Publishing, 2013, p. 

1). 

Intercorrelations is “a matrix of correlation coefficients, calculated between two or more 

sets of scores for the same set of individuals” (Riverside Publishing, 2013, p. 1). 

Internal consistency is the “degree of consistency among responses to items” (Brokopp 

& Hastings-Tolsma, 2003, p. 218). 

Inventory is “an assessment tool, usually in the form of a self-report questionnaire or 

checklist, that is used to obtain information about a person’s attitudes, interests, preferences, 

or some other personality trait” (NCME, 2013, p. 1). 

IQ Test is “an intelligence test administered to measure an individual's IQ (Intelligence 

Quotient). IQ scores were originally expressed as the ratio of an examinee's mental age to 

his/her chronological age, although over the years that formula has been replaced with the 

concept of the deviation IQ (e.g., a standard score with a mean of 100 and a standard 

deviation of 16)” (Riverside Publishing, 2013, p. 1).  

Item is “a specific stimulus to which a person responds to overtly; this response can be 

scored or evaluated” (Kaplan & Saccuzzo, 2009, p. 6). 

Item response theory “a theory of testing based on the relationship between individuals’ 

performances on a test item and the test takers’ levels of performance on an overall measure 

of the ability that item was designed to measure. Several different statistical models are used 

to represent both item and test taker characteristics” (NCME, 2013, p. 1). 
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Interquartile range is “a computed value indicating the distance between the lower 

quartile and upper quartile” (Riverside Publishing, 2013, p. 1). 

Mean is “the average score obtained by some identified group. All scores are added and 

the sum is divided by the number of scores” (NCME, 2013, p.1). 

Measurement is “consists of rules for assigning numbers to objects in such a way as to 

represent quantities of attributes” (Nunnally, 1978, p. 3). 

Measurement Error is “the hypothetical difference between an examinee’s observed 

score on any particular measurement and the examinee’s true score or universe score for the 

procedure.” (AERA, 1999, p. 25) 

Median is “the score above which and below which exactly half of the scores in a certain 

group are located when the scores are placed in order from high to low. It also is known as 

the middle score or 50th percentile” (NCME, 2013, p. 1). 

Mode is “the score(s) obtained by the largest number of individuals in a group. It is the 

most-frequently-occurring score(s) within a given set of scores” (NCME, 2013, p. 1). 

Normal distribution is “a graphic display of scores for a large group that has the shape of 

a bell: many persons have scores in the middle and a much smaller number have very high or 

very low scores. Many physical and psychological characteristics demonstrate a normal, or 

bell-shaped, distribution when shown graphically” (NCME, 2013, p. 1). 

Norms are “a collection of scores from some group that describes how the group 

performed on a particular test. The set of scores is used as a basis of comparison, to permit 

norm-referenced interpretations, in trying to obtain meaning from a test taker’s score” 

(NCME, 2013, p. 1). 
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O*NET is “a system of occupational description information designed to provide data 

about jobs in the workplace of today and into the future” (Jeanneret & Strong, 2003, p. 466). 

Parallel forms is “two or more forms of a test that have been demonstrated (statistically) 

to measure the same ability, with the same degree of accuracy. They yield scores for an 

individual that are interchangeable in meaning. Also known as alternate forms, equivalent 

forms, or comparable forms” (NCME, 2013, p. 1). 

Pearson's correlation coefficient is “a measure of correlation when both variables are 

measured on interval scales or ratio scales”(Stuart-Hamilton, 2007, p. 197). 

Performance is “…something that people actually do and can be observed. By 

definition, it includes only those actions or behaviors that are relevant to the organization’s 

goals and that can be scaled (measured) in terms of each person’s proficiency. Performance 

is what an organization hires one to do, and to do well. Performance is not the consequence 

or result of action, it is the action itself” (Campbell, McCloy, Oppler, & Sager, 1993, pp. 40-

41). 

Performance assessment is “product and behavior based measurements based on settings 

designed to emulate real-life contexts or conditions which specific knowledge or skills are 

actually applied. In the strictest sense, performance assessments involve some motor or 

manual response on the part of the examinee and tend to minimize the role of language” 

(Riverside Publishing, 2013, p. 1). 

Personality is “those thoughts, feelings, desires, intentions, and action tendencies that 

contribute to important aspects of individuality” (Brody & Ehrlichman, 1998, p. 3). 
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Pilot test is “a test administration that occurs during the development process to check 

on the quality and appropriateness of test items, administration procedures, scoring, and/or 

reporting. Sometimes the purpose is to check on the impact of optional ways of 

administering, scoring, or reporting” (NCME, 2013, p. 1). 

Predictive evidence is “information gathered in the process of validation to show that 

scores from one test are related to criterion scores collected at some later point in time. 

Correlation coefficients often are used as a form of such evidence” (NCME, 2013p. 1). 

Psychological Test is “any test used to quantify a person’s mental abilities, aptitude, 

intelligence, or personality (Furnham & Jackson, 2011, p. 549). 

Psychometrics “concerns the measurement of individual differences in applied settings- 

in schools, the military, industry, government, and other institutions” (Nunnally, 1975, p. 8). 

Random error is “an unsystematic measurement error. A quantity (often observed 

indirectly) that appears to have no relationship to any other variable or is due to random 

causes” (Riverside Publishing, 2013, p. 1).  

Range is “the range of a distribution of scores is defined as the difference between the 

two extremes (maximum score minus minimum score), and is a rough indication of the 

spread or variability of the scores” (Riverside Publishing, 2013, p. 1). 

Reliability is “the characteristic of a set of test scores that relates to the amount of 

random error from the measurement process that might be embedded in the scores. Scores 

that are highly reliable are accurate, reproducible, and consistent from one testing occasion to 

another” (NCME, 2013, p. 1). 
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Response format is a term used to describe the composition, configuration, and 

arrangement of an examinee’s answer to a given item such as short answer, multiple choice, 

or constructed response. (AERA, 1999)  

Sample is “the subset of the population on which the study collects data”. (Agresti & 

Finlay, 2009, p. 4) 

Scales are “tools that related raw scores on test items to some defined theoretical or 

empirical distribution” (Kaplan & Saccuzzo, 2009, p. 620). 

Scaling is “the process of creating a scale or a scale score” (Riverside Publishing, 2013, 

p. 1). 

Stability is “the consistency of responses between successive rounds of a study” (Dajani, 

Sincoff & Talley, 1979, p. 84). 

Standard deviation is “a statistic that describes how much the scores in a particular 

group vary; it is a measure of variability. Conceptually, the number indicates the average 

amount by which the scores in a group differ from their mean score” (NCME, 2013, p. 1). 

Standard error of measurement is, “in classical test theory, a statistic computed for a set 

of scores using the standard deviation of those scores and a reliability coefficient. It is used in 

score interpretation to show the amount of error that likely would be associated with a 

particular obtained score” (NCME, 2013, p. 1). 

Standardized test is “a test designed to be administered, scored, and interpreted 

according to a prescribed set of rules or instructions. The instructions for administration 

require that the testing conditions are the same for all examinees so that the results can be 
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interpreted through comparisons to a specific reference group (norm group) who were 

administered the test under the same conditions” (Riverside Publishing, 2013, p. 1). 

Systematic error is “a consistent score component or measurement error that is not 

related to the test performance. Also known as a bias” (Riverside Publishing, 2013, p. 1). 

Test is “an evaluative device or procedure in which a sample of an examinee’s behavior 

in a specified domain is obtained and subsequently evaluated and scored using a standardized 

process” (AERA, 1999, p. 2). 

Test retest reliability is “a reliability coefficient obtained by administering the same test 

a second time to the same group of examinees after a short time interval and correlating the 

two sets of scores” (Riverside Publishing, 2013). 

True score is “the score a test taker would receive if there were no influences of random 

error in the testing process. In classical test theory, the hypothetical score a person would 

receive if the same test could be given many times and the scores were averaged across those 

occasions (NCME, 2013, p. 1). 

Validity is “the degree to which the evidence obtained through validation supports the 

score interpretations and uses to be made of the scores from a certain test administered to a 

certain person or group on a specific occasion. Sometimes the evidence shows why 

competing interpretations or uses are inappropriate, or less appropriate, than the proposed 

ones” (NCME, 2013, p. 1). 

Validity generalization is “…the working hypothesis that a selection rule found in one 

setting will be valid in the next” (Cronbach, 1990, p. 434). 
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Chapter Summary 

 This chapter provided a topical introduction, statement of problem, statement of 

purpose, theoretical framework, and conceptual framework.  Additionally, the chapter 

explained the significance of the study, study limitations, and delimitations.  Finally, the 

chapter provided a comprehensive listing of key terms and their definitions used in the study. 
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CHAPTER TWO: REVIEW OF THE LITERATURE 

Introduction 

 The review of literature includes seven sections with each section presenting 

foundational content that undergirds understanding of decision criteria used for choosing 

assessment instruments for employee selection and development.  Section one considers the 

historical context of instrument use in selection and development.  Historical context is 

important because it provides awareness of factors that have influenced and shaped present 

day instrument use.  Section two provides an overview of instrument development, outlining 

how instruments are conceptualized and subsequently constructed, providing an 

understanding of the process by which instruments are validated, constructed for reliability, 

and ultimately used by practitioners.  Included in this section is a presentation of Gable & 

Wolf’s (1993) influential 15-step instrument development model. 

 Section three briefly examines tools other than assessment instruments practitioners 

utilize to inform employee selection and development decisions, including interviews, 

biodata, resumes, background checks, and assessment centers.  This examination is important 

because it provides practitioners context on how assessment instruments interact with other 

selection and development tools.  Section four contains reasons why organizations might 

choose to incorporate instrument use in employee selection and development contexts, 

establishing the purpose for instrument use in these applications.  With the purpose of test 

use secured in section four, section five provides a list of key characteristics, defined as traits, 

behaviors, knowledge, skills, and abilities, tests intend to measure.   
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 Section six reviews the legal considerations of using instruments for selection and 

development. Consideration of legal issues facing practitioners is meritorious due to the 

significant individual and organizational risks associated with poor management of this 

important construct.  Finally, section seven lays out selection criteria practitioners should 

consider when choosing an instrument for employee selection and development.  This section 

is the most important part of the review of literature in that the factors discussed will 

ultimately be used to populate the questionnaire for the Delphi study, which is outlined in 

detail in Chapter Three. 

History of Instrument Development and Use 

 This section provides historical context of instrument development and use.  

Examination of history is important because it illuminates important people, events, and 

conditions that have shaped present day construction and administration of instruments for 

employee selection and development.  The history of instrument development and use 

contains a chronology of important milestones from ancient dynasties of china to present day.   

Measurement of human characteristics literally begins at birth, with obstetricians 

assessing a variety of measurements within minutes of delivery (Kaplan & Saccuzzo, 2009).    

Measurement of human characteristics, behaviors, and skills for the purpose of informing 

decision making in employee selection and development has existed for thousands of years.  

As early as 200BC, the Han Dynasty in China used what could be described as modern day 

assessment instruments to evaluate candidates for government positions.  Centuries later the 

Ming Dynasty in China broadened use of assessments to staff important cultural leadership 

positions tasked with governing the vast society that was China in the mid 1400’s (Lasden, 
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1985; Kaplan & Saccuzzo, 2009; Berger & Ghei, 1995).  Scholars generally agree on the fact 

that this early development and use of instruments strongly influenced adoption of testing in 

the United States.  A landmark decision was made by the United States government in 1883 

to charter the American Civil Services Commission, whose purpose was to author and 

administer tests for government jobs (Kaplan & Saccuzzo, 2009).   

 Concurrently, Alfred Binet’s pioneering work on intelligence testing established a 

profound mark on what would become present day psychological testing: “…a history of 

mental testing is in large part a history of Alfred Binet’s scale and its descendants” 

(Cronbach, 1990, p. 227).  At their core, psychological tests are about discriminating between 

individual differences, and Binet’s work focused on what he termed normal and sub normal 

intelligence (Kaplan & Saccuzzo, 2009; Rominger & Sandoval, 1998; Zemke, 1983).  Work 

by Thorndike, Spearman, Galton, Munsterberg, Cattell, and Thurstone were also early 

contributors to instrument use in employee selection and development (Kaplan & Saccuzzo, 

2009; Ree, Earles, & Treachout 1994; Cronbach, 1990; Campbell, 1990). 

 Expansive use of tests by the United States military broadened both awareness and 

acceptance of tests as an important component of employee evaluation in the early 1900’s.  

“World War I (WWI) large scale testing both of soldiers and individual workers provided 

stimulation, methodology, and respectability to the examination of the utility of tools in the 

assessment of occupational aptitude” (Ghiselli, 1973, p. 461).  The early 1900’s also saw the 

emergence of standardized achievement tests for use in employment decisions (Lasden, 

1985; Rominger & Sandoval, 1998; Zemke, 1983).  Military use in World War II (WWII) to 

screen soldiers in a variety of settings significantly expanded the prevalence of test use in 
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both military and industrial applications.  Apparent success in military applications created 

an appetite for use in industrial settings through the early 1960’s (McDaniel, Morgeson, 

Finnegan, Campion, & Braveman, 2001; Menjoge, 2003; Rominger & Sandoval, 1998). Of 

particular note in this era is the emergence of personality as a construct to measure and 

predict employee performance (Barrick & Mount, 1991; McDougall, 1932; Cattell, 1943; 

McDaniel et al., 2001; Cronbach, 1990; Menjoge, 2003).   

Two additional events of significance in the early to mid 1900’s are the introduction 

of statistical analysis, specifically factor analysis, to instrument development and use, and the 

publication of the first Mental Measurement Yearbook (MMY).  Charles Spearman is 

credited with the development of factor analysis, a statistical tool used to simplify a 

multitude of variables into a smaller number of factors (Kaplan & Saccuzzo, 2009).  “Factor 

analysis is a procedure that attempts to reduce the complexity of a multi-variable data set so 

it becomes easier for people to use the data in applied settings or in the 

development/refinement of theory” (Huck, 2012, p. 479).  Norman’s five-factor model of 

personality, a bellwether construct of predictive personality traits, is an example of the 

applied use of factor analysis in instrument development and use (Barrick & Mount, 1991).  

Oscar Buros published the first of eighteen MMY’s in 1938, becoming the most influential 

resource for compiling and reporting ratings of literally thousands of psychological and 

educational tests over the past seventy years (Carlson & Geisinger, 2012).  Buros stated, 

“The Mental Measurement Yearbooks should have a most salutary effect upon the use of 

standard tests in education and psychology.  Test users will be given much needed help in 

selecting tests which are most likely to meet their own needs” (Buros, 1938, p. xiii). 
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 Without doubt the most significant event in the mid-1900’s was the launch of the 

Civil Rights Act of 1964.  The Act set forth terms and conditions for eliminating 

discrimination in workplace hiring and employee development.  Included in the Act were 

guidelines on the development and administration of psychological tests in employee 

selection and development applications (EEOC, 2013; Aguinis & Smith, 2007; Camara & 

Mernda, 2000; Fiala, 2000; Guion, 2011; Hunter & Schmidt, 1982; Menjoge, 2003).  The 

effects of the Civil Rights Act of 1964, and accordingly the subject of adverse impact, are 

discussed in greater detail in section six of the literature review.  In terms of scholarly 

contributions to employee selection and development in the 1960’s, Guion & Gottier’s 

(1965) influential article on the merits of personality deserves special recognition (Murphy & 

Dzieweczynski, 2005; Tett, Jackson, & Rothstein, 1991).  Prior to their article, personality as 

a predictive measure of future performance had gained acceptance among scholars and 

practitioners.  Guion & Gottier (1965) literally changed the course of discussion on 

personality, citing poor validity evidence: “it is difficult, in the face of this summary to 

advocate, with a clear conscience, the use of personality measures in most situations as a 

basis for making employment decisions about people” (p. 160).  This perspective persisted 

through the next twenty-five years. 

 The period 1970-2000 experienced several notable events related to instrument 

development and use.  The period began with a 1971 landmark legal case, Griggs v. Duke 

Power, in which an African American man was denied access to an exclusive training 

program due to a poor score on a screening test for admission into the program.  A judge 

ruled the test discriminatory and a multi-million dollar class action lawsuit ensued (Menjoge, 
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2003; Rominger & Sandoval, 1998).  Fearing possible litigation from improper test use, in 

particular tests of intelligence and cognition, organizational support of the use of tests cooled 

significantly for a period of twenty years (Zemke, 1983; Murphy & Dzieweczynski, 2005; 

Rominger & Sandoval, 1998; Clardy, 2003).  While interest in intelligence tests waned, the 

use of personality as a predictive measure of future success experienced a renaissance (Ones, 

Dilcheert, Viswesvaran, & Judge, 2007; Outtz, 2002; Anderson, 2012; Borman, Hanson, & 

Hedge, 1997; Robertson & Smith, 2001).  Kanfer, Ackerman, Murtha, & Goff (1995) 

challenged Guion & Gottier’s (1965) decades long belief that personality was not a viable 

predictor of future performance, citing increases in validity and reliability, and from their 

perspective, fundamental success declared by practitioners: “from a practical standpoint, 

recent findings suggest that the controversy over whether personality tests can be useful for 

prediction of employee performance is no longer pertinent” (p. 597).   

 The recent findings Kanfer et al. (1995) refer to include the emergence of meta-

analysis, growing affirmation of Norman’s (1963) five factor model, and acceptance of the 

construct of validity generalization (Hogan, 2008; Murphy, 2003; Barrick & Mount, 1991; 

Robertson & Smith, 2001; Kemery, Mossholder, & Roth, 1987; SIOP, 2003; Pearlman, 

Schmidt, & Hunter, 1980).  “Meta-analysis seeks all studies of a broadly common hypothesis 

(or as many as possible) to see if they form a set of similar findings” (Guion, 2011, p. 256).  

Barrick & Mount’s (1991) exhaustive review of studies of personality, for example, led to the 

general acceptance of the worth of personality measures in predicting performance.  Norman 

(1963) identified five factors of personality: extraversion, agreeableness, conscientiousness, 

emotional stability, and culture.  Meta-analysis consistently confirms conscientiousness’ 
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generalizability across multiple job categories (Barrick & Mount, 1991; Oh & Berry, 2009; 

Tett, Jackson, & Rothstein, 1991).  Validity Generalization (VG) is “the working hypothesis 

that a selection rule found valid in one setting will be valid in the next” (Cronbach, 1990, 

p.434).  Schmidt & Hunter (1998) rejuvenated VG in predicting job performance, 

challenging the notion that certain characteristics, such as intelligence, or cognition, were job 

specific. Researchers were admonished to consider the fact that individual study variation 

was actually caused by “study artifacts” (Guion, 2011, p. 258) such as measurement error, 

sampling error, and range restriction, and that results of meta-analysis were generalizable 

across jobs categories for certain variables like cognition and personality (Mendoza & 

Mumford, 1987; Murphy & Shiarella, 1997; Murphy, 2003; Schmidt, 2012).  

 The period 1970-2000 also saw two additional occurrences of historical note: 

computer assisted testing (CAT) and the development of the Occupational Information 

Network (O*NET).  CAT shows up in the literature in the late 1970’s and early 1980’s 

(Barak & English, 2002; British Psychological Society [BPS], 2005).  CAT “may be 

considered to include any psychological assessment that involves the use of digital 

technology to collect, process, and report the results of that assessment” (BPS, 2005, p. 3).  

Scholars and practitioners cite both advantages and disadvantages of CAT used in employee 

selection and development.  Advantages include lower costs of test administration, on 

demand updates, more exacting automated response formats, timely communication of test 

results, instantaneous translation of test results, and the introduction of adaptive testing 

protocol.  Disadvantages include concerns over security and confidentiality, internet access 

availability concerns for some respondents, computer acumen, proctoring challenges with 
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regard to remote test takers, and concerns by some that computer tests are not equivalent to 

paper-and-pencil instruments (Barak & English, 2002; Meade, Michels, & Lautenschlager, 

2007; Naglieri, et.al., 2004; Preckel & Thiemann, 2003; Weigold, Weigold, & Russell, 2013; 

US Department of Labor, 2006; Buchanan, 2002).   

Concerns over test equivalency between paper-and-pencil and computer administered 

tests have largely been laid to rest, with a multitude of studies proving comparable validities 

between the two mediums (Weigold, Weigold, & Russell, 2013; Smith & Leigh, 1997; 

Buchanan & Smith, 1999; Pasveer & Ellard, 1998; Pettit, 1999; Rothstein & Goffin, 2006).  

Bartram & Brown (2004), for example, compared results of paper-and-pencil and computer 

assisted administrations of the Occupational Personality Questionnaire (OPQ) to over 1,100 

respondents.  No significant differences in validity and reliability were observed.  The advent 

of the computer also enabled the development and introduction of adaptive testing to 

psychological assessment (Barak & English, 2002).  Adaptive testing protocols “actively 

monitor the test-taker’s responses to each item then selectively administer subsequent items 

that are most likely to provide responses that are maximally informative in terms of 

pinpointing the test-taker’s level on the respective…trait” (Rothstein & Goffin, 2006, p. 173).  

Finally, the creation of O*NET consolidated job analysis information into a single database, 

allowing users a single point of access to important criterion to be used to model desirable 

traits in job candidates in terms of predicting future success (Jeanneret & Strong, 2003; 

Guion, 2011; Murphy & Dzieweczynski, 2005).   

The past decade saw the continuance of issues related to computer based testing, the 

credibility of personality as a predictive measure of performance, and deeper understanding 
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and awareness of adverse impact and its effects on instrument selection and use.  Further, the 

decade also saw increasing calls for the establishment of universal standards and guidelines 

for test use.  Three prominent themes emerged related to computer based testing: expanded 

use of adaptive testing (Houran & Lange, 2006), administration of testing on remote users 

(Beaty et al., 2011), and the popularity of user preferences for test taking on mobile devices 

(Fallow, Krantrowitz, & Dawson, 2012).  Of particular interest were studies evaluating the 

efficacy of unproctored remote testing and growing calls for certification of test 

administrators (Lombardi, 2013; Naglieri et al., 2004; Evers et al., 2011; Bartram, 2011).  

Beaty et al. (2011), for example, conducted meta-analysis on over 100 studies evaluating 

comparative validities of proctored and unproctored tests, with no significant differences 

reported. 

Personality as a predicative measure of performance continued to gain in popularity 

during this time period (Risavy & Hausdorf, 2011; Anderson, 2012; Hough & Oswald, 

2005).  Scholars lend partial credit to the growth in popularity of personality measures to the 

fact that, unlike tests of cognition, personality tests do not create user and test-taker 

challenges related to adverse impact (Oh & Berry, 2009; Furnham & Jackson, 2011).  

Finally, both producers and users of instruments for employee selection and development 

sharpened their understanding of the dire consequences of adverse impact as it relates to their 

choice, administration, and interpretation of tests (Landon & Arvey, 2007; Maccarone, 2012; 

Guion, 2011; EEOC, 2013; EEOC, 2007). 
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Instrument Development 

This section investigates the instrument development process using a framework 

developed by Gable & Wolf (1993).  First, definitions of instruments and measurement are 

offered, as well as examples of instrument use in a variety of applications.  Second, the Gable 

& Wolf (1993) framework is considered in a general sense relative to a four part generic 

development model, as well as models by Benson & Clark (1982) model, and Churchill 

(1979).  Models were chosen for their pervasive mention in the literature, and for their cross 

disciplinary representation of marketing, occupational theory, and education.  The section 

continues with an investigation of the 15 stages of the Gable & Wolf model.   

Instrument Definition and Uses 

 The ambition of research is to discover conclusive answers to questions of 

meaningful consequence.  Informed by appropriate theoretical frameworks and careful 

review of the literature, researchers formulate research questions, specify variables of 

interest, select specific statistical methods, collect and analyze data, interpret data, draw 

conclusions, and finally, make recommendations for future research and cite implications for 

practice (Creswell, 2009).  Data collection occurs through a variety of methods, most 

prominently the use of measurement instruments.  “An instrument is a device used to 

measure the concept of interest in a research project” (Brockopp & Hastings-Tolsma, 2003, 

p. 207).  A particular disposition of collecting data, instruments take the form of assessments, 

questionnaires, surveys, and tests designed to evaluate strength and direction of responses to 

a collection of items measuring the particular construct of inquiry in a study (Gable & Wolf, 

1993).  Measurement is the appropriation of numbers to items of analysis.  Measurement 
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“consists of rules for assigning numbers to objects in such a way as to represent quantities of 

attributes” (Nunnally, 1978, p. 3).   

 Instruments are used broadly in corporate (in particular marketing), medical, 

psychological, educational, scientific, military, and social settings.  Their use attempts to 

provide objectivity, quantification, communication, and ultimately, scientific generalization 

(Nunnally, 1978).  Berk (1979) for example constructed a rating instrument for faculty 

evaluation in a university setting.  Other examples of educational use include tools designed 

to assess graduate student attitudes towards quantitative research methodologies, a scale 

measuring quality of life among staff and students in a college setting, and an instrument 

designed to measure the self efficacy of high school football coaches (Chang, 1996; 

Cummins, Mccabe, Romero & Gullone, 1994; Feltz, Chase, Moritz & Sullivan, 1999).  

Assessments have been used to identify listening style preferences of sales people (Bodie & 

Worthington, 2010; Castleberry, Ridnour & Shepard, 2011; Drollinger, Comer, & 

Worthington, 2006).  In attempting to better understand psychosocial needs of United States 

Air Force (USAF) personnel, Chang, Frost & Ree (2010) developed an instrument to 

measure needs of USAF assets stationed overseas.   

 Medical uses of instruments include a tool to measure the severity of pain in 

postoperative patients, effectiveness of emergency response management systems, and 

factors contributing to caffeine dependency (Zalon, 2006; Kim, Sharman, Rao & Upadhyaya, 

2007; Heinz, Kassel & Smith, 2009).  Corporations utilize instruments to investigate service 

quality in retail store environments as well as determining relevant supplier selection criteria 

to ensure efficient procurement systems (Dabholkar, Thorpe & Rentz, 1996; Hsu, Kannan, 
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Leong & Tan, 2006).  The psychological community is a prolific producer and consumer of 

instruments designed to assess conditions associated with maladaptive behavior and a 

popular assortment of personality style assessments such at the Myers Briggs Type Indicator 

(Dennis & Vander Wal, 2010; Myers, McCaulley, Quenck & Hammer, 2009).   

Instrument Development Models 

 This section provides a comparison of prominent instrument development models 

advanced by Benson & Clark (1982), Gable & Wolf (1993), and Churchill (1979).  Table 2 

displays characteristics of all three models bound by the general classification of planning, 

construction, evaluation, and validation offered by Benson & Clark (1982).   

 Planning begins with some conceptual basis for an instrument.  All three models 

follow Guttman’s (1958) directive to “conceptualize- in substantive terms- what is being 

studied before one proceeds to design tests, gather data, and go through elaborate statistical 

analysis” (p.498).  Researchers should thoughtfully consider purpose, persons included and 

ultimately affected by conclusions drawn from analysis, and the disposition of results and 

insights gleaned from the process (Berk, 1979).  Benson & Clark’s (1982) model originates 

with a statement of purpose subsequently informed by careful review of extant literature on 

the topic of study.  A bank of preliminary questions are then formulated and delivered to a 

specified group of content experts.  Feedback from content experts’ give researchers early 

evidence of the relevance and accuracy of the proposed content, thus developing a 

preliminary perspective on what will later be analyzed as content validity (Dawis, 1987; 

Grant & Davis, 1997).  As with Benson & Clark (1982), Gable & Wolf (1993) have as a core 

component of their planning step a comprehensive review of extant literature on the topic 
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Table 2 

Instrument Development Model Comparisons of Benson & Clark, Gable & Wolf, and 

Churchill 

Generic Benson & Clark Gable & Wolf Churchill 
Planning • Purpose 

• Literature review 
• Objectives 

• Literature review 
• Conceptual definition 
• Operational definition 
• Select scaling 

• Specify domain 
of construct 

Construction • Item format 
• Item selection 
• Content validation 
• Revise items 
• Build instrument 

• Item review 
• Select response format 
• Develop directions 
• Preliminary pilot 
• Prepare final instrument 

• Generate sample 
of items 

• Collect data 
• Purify measure 

Evaluation • Pilot testing 
• Item analysis 
• Revise 

• Gather pilot data 
• Analyze pilot data 
• Revise instrument 

• Assess reliability 

Validation • Second pilot 
• Item analysis 
• Begin validation 
• Continue validation 

• Produce instrument 
• Validity and reliability 
• Prepare test manual 

• Assess validity 
• Develop norms 

Note. Adapted from “A Guide for Instrument Development and Validation” by J. Benson and 
F. Clark, 1982, The American Journal of Occupational Therapy, 36(12), 789-800. Copyright 
1982 by the American Occupational Therapy Association; Instrument Development in the 
Affective Domain: Measuring Attitudes and Values in Corporate and Social Settings by R. K. 
Gable and M. B. Wolf, 1993, Boston, MA: Copyright by Kluwer Academic Publishers; “A 
Paradigm for Developing Better Measures of Marketing Constructs” by G. A. Churchill, 
1979, Journal of Marketing Research, 16(1), 64-93. Copyright by the American Marketing 
Association. 
 
 

 of study.  The literature review cultivates operational definitions influencing instrument 

design and structure, including the important step of scale development.  Churchill (1979) 

summarizes the planning portion of instrument development into a precise specification of 
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the domain of the construct.  Writing from a marketing perspective, Churchill (1979) not 

only advocates careful review of literature related to the domain of the construct, but goes on 

to suggest that researchers should exhaust consideration of all prior measures in favor of 

introducing new measures into a study.  He cites the researchers’ responsibility, for example, 

to carefully discern whether he or she is interested in customer satisfaction, or rather attitudes 

experienced during the buying process.  While the distinction may appear to be splitting 

hairs, the allegiance to precise definitions of the construct in question will enhance the 

instruments’ ability to generate relevant and meaningful results. 

 Though technically listed as the final step of the planning phase of instrument 

development, Benson & Clark (1982) believe development of objectives provides necessary 

transition into instrument construction.  Item format is an important consideration, as the 

format should enable, not interfere with the respondent’s ability to respond.  Items are then 

selected, assembled in the chosen format in the form to be used in the field test, and delivered 

to content experts for content validation.  Items can be original based on specified domain, 

selected from an item pool of similar constructs, or extracted from other instruments.  

Feedback from content experts directs the researcher to make necessary changes, and a draft 

instrument is subsequently developed (Benson & Clark, 1982). 

 Gable & Wolf’s (1993) construction steps are similar to Benson & Clarks (1982) with 

the exception of not involving content experts in the development of the draft instrument.  

While content experts are consulted in the planning phase, they are not consulted again in the 

construction phase (Gable & Wolf, 1993). Churchill (1979) follows the previous models with 

regard to item selection and response format.  And like Benson & Clark (1982), Churchill 
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(1979) collects feedback from the draft instrument, reviews and revises items based on this 

feedback, and constructs a revised draft instrument.  While Benson & Clark (1982) limit their 

preliminary draft feedback to specific content experts, Churchill (1979) advocates testing the 

draft on a broader audience within the specified construct domain. 

 All three models embrace a two pilot structure for evaluating an instrument, with the 

first pilot occurring during the evaluation phase.  In each case, the model architects direct the 

researcher to select a representative subject group under conditions conducive to supporting 

objectives derived earlier in the planning phase.  Factor analysis is conducted on pilot data 

and reviewed for reliability.  The constructs of factor analysis and reliability are described in 

greater detail later in this section.  Revised instruments are then developed based on findings 

from reliability analysis and a second pilot is conducted.  Churchill (1979) and Gable & Wolf 

(1993) differ from Benson & Clark (1982) in including the second pilot in the evaluation 

phase of the process.  Benson & Clark (1982) include the second pilot at the beginning of the 

validation phase. 

 All of the authors refer to adequate sample size in conducting factor analysis.  Target 

factor loadings, that is, the correlation between a variable and a factor, are influenced by 

sample size.  While the model authors cited the importance of sample size, none offered 

guidelines for determining adequate size.  Accordingly, Table 3 presents factor-loading 

guidelines based on Hair et al. (2006). 
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Table 3 

Guidelines for Identifying Significant Factor Loadings Based on Sample Size 

Factor Loading Sample Size Needed for Significance 
.30 350 
.35 250 
.40 200 
.45 150 
.50 120 
.55 100 
.60 85 
.65 70 
.70 60 
.75 50 

Note.  From Multivariate Data Analysis, by J. F. Hair, W. C. Black, B. J. Babin, R. E. 
Anderson and R. L. Tatham, 2006, p. 128, Upper Saddle River, NJ: Pearson.  Copyright 
Pearson Education, Inc. 
 	   	  
	  
	  

All three models follow similar steps in assessing the validity of the instrument under 

consideration.  Churchill (1979) goes on to discuss the establishment of norms and resulting 

standardization of measures over time.  By norms Churchill (1979) means the evaluation of 

one respondent against benchmark data assembled over time.  Creating a reference point of 

analysis, norms allow the researcher to quickly assess a respondent’s position on a measure 

(Churchill, 1979).  Gable & Wolf (1993) include an additional step that encourages 

instrument developers to construct a user manual, which includes theoretical foundations of 

the instrument, intended audience, strategies for item selection, evaluation process, and 

measures of reliability and validity.  The manual becomes the user’s guide for future use of 

the instrument. 
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Investigation of the Gable & Wolf Model 

 This section investigates the 15 steps in Gable & Wolf’s (1993) instrument 

development model. 

Step 1: Develop Conceptual Definitions 

 Clarity around the underlying characteristic of study is paramount in instrument 

development.  Using Gable & Wolf’s listing of affective characteristics for example, a 

researcher may be interested in studying attitudes, self-efficacy, values, self-concept, and 

interest.  The lesson for researchers here is to precisely understand the underlying 

characteristic of study, as well as what is not to be considered a characteristic of study.  

Collecting data on values alongside attitudes when values are not the focus of the study, for 

instance, has no purpose.  An exhaustive examination of extant literature on the topic of 

study should be completed to inform the researcher’s selection of a theoretical framework 

that will undergird the development of the instrument. 

Step 2: Develop Operational Definitions 

 “The next step is to generate the perceptions, attributes, or behaviors of a person with 

high or low levels of this characteristic” (Gable & Wolf, 1993, p. 30).  Gable & Wolf (1993) 

commend researchers to clearly understand, and articulate what the presence or absence of a 

specified characteristic looks like in an individual’s perceptions, attributes, and behaviors.  

The lesson for researchers here is to begin to create a “continuum” (p. 30) of the strength of 

the characteristic for a given study subject relative to the extreme presence or absence of the 

characteristic.  This helps researchers understand the degree of intensity present in a 
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characteristic, and what these differing degrees of intensity look like along the 

aforementioned continuum. 

Step 3: Select a Scaling Technique 

 The scale forms the foundational structure of an instrument (Berk, 1979; Stevens, 

1946).  Instrument measurement captures data in nominal, ordinal, interval, and ratio form 

depending in part on the intended use of the data collected.  Nominal data is categorical, like 

male or female.  Ordinal scale structure captures hierarchical rank, such as measurement of 

effort from little effort, to moderate effort, to high effort.  Interval scales measure 

quantitative data equally spaced and distributed within the scale, like a thermostat.  Finally, 

ratio scales measure quantitative data with an absolute zero value, such as weight (Zalon, 

2003; Dawis, 1987; Stevens, 1946).  Thurstone, Likert, Guttman, and Rasch are considered 

the avant-garde of scale development and instrument design.  Thurstone devised an 11 point 

scale measuring a respondent’s attitude concerning the study topic based on favorability of 

response (Thurstone, 1928).  The Likert scale has become an eponym for a broad category of 

progressive numeric scales collecting data based on levels of agreement and disagreement, 

frequency, importance, intensity, and likelihood.  The Likert scale is to numerical scale 

measurement what Kleenex has become to facial tissue (Likert, 1932).   

 A staunch protector of parsimony in instrument development, Guttman devised a 

progressive rank order scale system whereby subsequent answers to questions on a scale will 

agree with answers to previous questions: the assumption being that agreement on one means 

agreement on all (Guttman, 1944).  Psychometric scales came under fire early in their 

development for favoring statistics based on group preferences and performance at the 
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expense of the individual.  Pundits mused that scales had very limited utility in practice until 

this limiting factor could be remedied.  Rasch is credited with developing scale models 

allowing analysis of individuals, individuals within groups, and the groups themselves, and 

in so doing, revolutionized the relevance and usefulness of scales used in empirical inquiry 

(Rasch, 1961).  One final word on scales concerns the notion of semantic scales.  Semantic 

scales measure respondent reaction to words and concepts as opposed to numerical values 

representing these words.  For example, rather than asking respondents to rate their view of a 

college lecture on a scale of 1 to 7, with not very interesting representing 1 and very 

interesting representing 7, respondents would be asked to pick a point on a continuum 

somewhere between boring and interesting to describe their feelings about the lecture 

(Osgood, 1964; Stevens, 1946).  The lesson for researchers here is to understand that 

decisions on scale development influence subsequent decisions in later steps in the model.  

As such, careful consideration of an appropriate scaling technique is essential.  

Step 4: Conduct a Judgmental Review of Items 

 Step 4 introduces the concept of validity and the multivariate statistical technique 

factor analysis to evaluate the quality of items selected as part of a study.  Instruments are 

purposely constructed to measure a specific item of interest to the researcher.  Accordingly, it 

seems reasonable to expect that an instrument can defend its ability to actually measure what 

it intends to measure.  “Validity is the degree to which the components of research reflect the 

theory, concept, or variable under study” (Brockopp & Hastings-Tolsma, 2003).  Stated more 

succinctly, Nunnally (1978) suggests “a measurement instrument is valid if it does what it is 

intended to do” (p. 86).  Validity is present in three forms: predictive, content, and construct.  
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Predictive or nomological validity assesses the instruments strength in behaving in a fashion 

predetermined by theory, conceptual framework, or past research.  Content validity assesses 

satisfaction with whether representative content is secured by the instrument.  Brockopp & 

Hastings-Tolsma, (2003) offer a tongue in cheek assessment of content validity pointing out 

that “to design a questionnaire on individuals’ attitudes towards eating but forget to ask 

anything about the importance of food in their lives would be an oversight” (p. 211).  Finally, 

construct validity assesses the degree to which items are correlated and the comfort of 

knowing these correlated items actually represents the construct in question (Hair et al., 

2006; Gable & Wolf, 1993; Peter, 1981). 

 Factor analysis, a multivariate interdependence analytical technique, is the statistical 

method of choice for instrument development.  “Factor analysis stands for a broad category 

of approaches to conceptualizing groups (or clustering) of variables and an even broader 

collection of mathematical procedures for determining which variables belong to which 

groups” (Nunnally, 1978, p. 327).  Groups of highly correlated variables, termed factors, are 

thought to represent underlying structure in data.  Though factor analysis tends to be referred 

to as an umbrella concept covering groupings of highly correlated variables, there exists a 

distinct difference from what is termed principle component analysis and factor analysis.  

Both analytical techniques investigate item variability; however, principle component 

analysis is concerned with all possible types of variation (shared, unique, and error) where 

factor analysis concerns itself only with shared variance (Mertler & Vannatta, 2010; Gable & 

Wolf, 1993; Eysenck, 1953).  



 

55 

 Using the broader reference mentioned previously, factor analysis has two faces: 

exploratory factor analysis (EFA) and confirmatory factor analysis (CFA).  As the name 

suggests, EFA offers the researcher the option to enter items into analysis without the 

guidance, or some maintain constraints, of theory, precedence, or expectations on how the 

data may fit a model.  CFA on the other hand utilizes attendant theory, conceptual 

frameworks and prior research in designing instruments.  Along with its purpose of 

uncovering underlying data structure, factor analysis can also be used to reduce the number 

of items in a study (Hair et al., 2006).  The lessons for researchers here is to assess validity 

early on in the instrument development process through the eyes of competent subject matter 

experts, and demand the presence of conditions and context imagined for the final 

instrument.  Relating the conditions and context under which a pilot study was performed 

against conditions and context for a final instrument speaks to the efficacy of any subsequent 

validity claims. 

Step 5: Select a Response Format 

 “The response format will depend largely on the scaling technique selected” (Gable & 

Wolf, 1993, p. 240).  The response format provides descriptive parameters respondents use to 

locate their individual response on the selected scale.  Table 4 presents examples of 

commonly used response formats.   Representative samples in Table 4 illustrate response 

formats with as many as 6 and as few as 2 steps in their scale.  Gable & Wolf (1993) present 

both a practical and empirical perspective on the number of steps in a scale.  An increased 

number of steps require subjects to think more deeply about their responses.  While universal 

agreement on the optimal number of steps remains elusive, there seems to be agreement 
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among scholars that more steps provide higher reliability than fewer steps.  Gable & Wolf 

(1993) report “increasing the number of steps from 2 to 20 generally increases reliability 

rapidly at first, levels off around 7, and increases little after 11” (p. 55).  The lesson for  

 
 
Table 4 
 
Response Formats Used for Rating Agreement, Frequency, Importance, Quality, and 
Likelihood 
Agreement  Frequency  
Strongly agree 
Agree 
Undecided 
Disagree 
Strongly disagree 

Agree strongly 
Agree moderately 
Agree slightly 
Disagree slightly 
Disagree moderately 
Disagree strongly 
 

Very frequently 
Frequently 
Occasionally 
Rarely 
Very Rarely 
Never 

Always 
Very Frequently 
Occasionally 
Rarely 
Very Rarely 
Never 

Agree 
Disagree 

Yes 
No 

Always 
Usually 
About half the time 
Seldom 
Never 

Often 
Sometimes 
Seldom 
Never 

Importance  Likelihood  
Very important 
Important 
Moderate important 
Of little importance 
Unimportant 

Very important 
Moderate important 
Unimportant 

To a great extent 
Somewhat 
Very little 
Not at all 

Definitely 
Very probably 
Probably 
Possibly 
Probably not 
Very probably not 

Quality    
Very good 
Good 
Barely acceptable 
Poor 
Very poor 

Extremely poor 
Below average 
Average 
Above average 
Excellent 

  

Note. Adapted from Instrument Development in the Affective Domain: Measuring Attitudes 
and Values in Corporate and School Settings, by R. K. Gable and M. B. Wolf, 1993, pp. 52-
53, Boston, MA: Kluwer Academic Publishers.  Copyright 1993 by Kluwer Academic 
Publishers.  
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researchers here is to invest meaningful time early in the development process to determine 

how they will structure data collection to ensure that they are receiving data in a form 

suitable for the research objective. 

Step 6: Develop Directions for Responding 

 The researcher needs clear and unambiguous instructions to guide respondents in 

engaging the instrument.  Subject matter experts should test language for appropriateness, 

and when possible, representative samples of the target population should also be consulted.  

The lesson for researchers here is to utilize language that enables respondents to engage an 

instrument free from unclear instructions, confusing language, or formatting that appears 

disjointed and illogical.  Testing for appropriate language and format is essential during the 

construction phase of instrument development. 

Step 7: Prepare a Draft of the Instrument and Gather Preliminary Pilot Data 

 The researcher should produce a draft, or pilot instrument, deliver the draft instrument 

to several trusted subject matter experts and, if possible, accessible persons similarly situated 

to the target population of the study for review.  Feedback should be collected, analyzed, and 

summarized to inform decision-making on construction of the final instrument.  The lesson 

for researchers here is to include opportunities to solicit informal feedback from people best 

equipped to lend credible insights and opinions to effective instrument construction. 

Step 8: Prepare the Final Instrument 

 Using information gleaned from the preliminary pilot study administered in step 7, a 

final instrument is prepared in step 8.  The final instrument should be complete in all 

respects, including careful attention to formatting, readability, and professionalism.  Gable & 
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Wolf (1993) emphasize the importance of creating organized, professional looking 

documents, including enlisting the services of a typesetter or graphic designer.  The lesson 

for researchers here is to pay close attention not only to the structure and format of 

instrument content, but also the way in which the content is presented to the subject. 

Step 9: Gather Final Pilot Data 

 The principle purpose of the final pilot instrument is to ascertain validity and 

reliability measures before moving forward with the final instrument.  Validity was examined 

in step 4.  Where validity assesses an instruments true ability to measure what it is intended 

to measure, reliability speaks to an instrument’s internal consistency of measure coupled with 

consistency of measure over a period of time.  Huck (2012) compares reliability and validity 

in this way: “whereas the best one-word synonym for reliability is consistency, the core 

essence of validity is captured nicely by the word accuracy” (p. 81).  Peter (1979) advocates 

three primary methods for evaluating the reliability of an instrument: test/retest, internal 

consistency, and alternative forms.  The test/retest method assesses measurement reliability 

over time.  Common application of the test/retest method involves application of the same set 

of measures to study participants on multiple occasions under similar conditions.  The 

importance of internal consistency, measured by Cronbach’s alpha, is clarified in guidance 

from Hair et al. (2006): “the rationale for internal consistency is that items or indicators of 

the scale should all be measuring the same construct and thus be highly intercorrelated” (p. 

137).  Used sparingly, alternative form reliability differs from the test/retest method in that it 

administers two separate measures to a research group rather than the same measure (Hair, et 

al., 2006; Cronbach, 1951; Hinton, 2011).  Reliability coefficients quantitatively represent 
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findings, with numerical values ranging from 0.0 to 1.0: the higher the score, the greater the 

reliability measure. 

 Gable & Wolf (1993) advocate securing a sample 6-10 times greater than the number 

of statements on the instrument.  A 30-item instrument, for example, would require a sample 

between 180 and 300.  The lesson for the researcher here concerns credibility.  Though one 

could argue credibility of the instrument, and by extension the researcher, threads its way 

through all 15 steps of the model, reliability and validity are the platforms the researchers 

stands on to interpret the worth and viability of their instrument. 

Step 10: Analyze Final Pilot Data 

 Gable & Wolf (1993) recommend factor analysis and reliability analysis to evaluate 

pilot data.  Factor analysis and reliability analysis were covered in steps 4 and 9 respectively. 

Lessons learned for the researcher mirror those captured in steps 4 and 9.  

Step 11: Revise the Instrument 

 Based on results from factor and reliability analysis conducted in step 10, adjustments 

may need to be made to the instrument.  “Items can be added, deleted, or revised to enhance 

clarity of the items and the validity and reliability of the instrument” (Gable & Wolf, 1993, 

pp. 243-244).  The lesson for the researcher here is constantly monitoring their instruments 

performance, and to be open to changes that enhance the efficacy of its measurement. 

Step 13: Produce the Instrument 

 The title of the step speaks for itself. 

Step 14: Conduct Additional Validity and Reliability Analyses 
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  Collection of reliability and validity data over the life and use of an instrument is 

expected.  It is also recommended that researchers look beyond validity and reliability 

performance of their own instrument, to performance of like instruments measuring similar 

characteristics.  The lesson for researchers here is that validity and reliability testing should 

continue well beyond the first use of the instrument, and should be considered a permanent 

part of managing an instruments use over time. 

Step 15: Prepare Test Manual 

 Gable & Wolf (1993) direct researchers to consult the American Psychological 

Association (1985) publication Standards for Education and Psychological Testing for 

information on constructing a test manual.  The lesson for the researcher here is that 

construction of a professionally prepared test manual completes the first cycle of an 

instruments life, and is an expected and essential consideration concerning the worth and 

merits of the instrument. 

Alternative Selection and Development Tools 

 This section examines tools other than assessment instruments practitioners utilize to 

inform employee selection and development decisions, including interviews, biodata, 

resumes, background checks, assessment centers, and graphology.  This examination is 

important because it provides practitioners context on how assessment instruments interact 

with other selection and development tools.   

Interviews are used extensively by organizations for employee selection and 

development (Topor, Colarelli, & Han, 2007; Pulakos, 2005; Salgado, Viswesvaran, & Ones, 

2001; Murphy & Bartram, 2002; Varma, Toh, & Pichler, 2006).  Interviews are effectively 
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oral responses to questions interviewers use to inform decision making on employee 

selection and development, occurring in both structured and unstructured formats (Outtz, 

2002; McDaniel et al., 2001).  Structured interviews include prepared questions delivered 

consistently by a battery of interviewers, while unstructured tend to be situational, where 

questions and general direction of the interview are at the discretion of the interviewer 

(Schmidt & Hunter, 1998; Borman, Hanson, & Hedge, 1997).  Though widely used, 

interviews tend to show relatively low validity and generally are poor predictors of future 

performance (McDaniel, Whetzel, Schmidt, & Maurer, 1994; Rominger & Sandoval, 1998). 

 Biographical data, or biodata for short, “…contains questions about past life 

experiences, such as early life experience’s in one’s family, in high school, and in hobbies 

and other pursuits” (Schmidt & Hunter, 1998, p. 269).  Biodata emphasizes the notion that 

one of the best predictors of future success is a person’s past experiences, life events, actions, 

and judgment (Stricker & Rock, 1998; Reilly & Chao, 1982; Ouellette & Wood, 1998).  

Biodata inventories have shown high validity over time and may include inquiry into 

educational background, athletic prowess, economic status, tenure, leadership experience, 

personal interests, and social preference (Lautenschlager & Shaffer, 1987; Hunter & Hunter, 

1984; Rothstein, Schmidt, Erwin, Owens, & Sparks, 1990; Hesketh, 1999; Reilly & Chao, 

1982).  Historically, biodata inventories also included inquiry into age, gender, ethnicity, race 

and religious affiliation, though the practice of including these variables in inventories has 

declined sharply due to legal concerns (Breaugh, 2009). 

 Resumes are a written account of an applicant’s contact information, qualifications, 

work history, and professional accomplishments.  Widely regarded as the most pervasively 
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used selection method behind interviews, the resume is what Robertson & Smith (2001) call 

a “competency statement” (p. 461) (Sharf & Jones, 2000; Lamoureux, 2011; Jenkins, 2001).   

Their pervasive use, however, masks disappointing results in terms of predictive power of the 

method (Robertson & Smith, 2001; Guion, 2011).   

Guion (2011) uses the term “background investigation” (p. 152) to encompass an 

employers inquiry regarding an applicants past that might include background checks and 

references provided by the applicant.  Similar to resumes and biodata, background queries 

provide selection and development professionals a glimpse into an applicants past as a 

possible predictor of future performance.  Legal action by applicants receiving unflattering 

references from previous employers has led employers to limit reference information to 

employment tenure and position description (Schmidt & Hunter, 1984; Pulakos, 2005).  

Background queries also include criminal background checks and an applicants credit 

worthiness, though the EEOC has enacted restrictions denying applicants employment based 

on certain criminal charges and less than stellar credit history (Sharf & Jones, 2000).   

 The term assessment center (AC) encompasses a collection of evaluation techniques 

and tools utilized by HRD professionals charged with employee selection and development 

decision-making.  Though no agreed upon standard exists, Thornton & Byham’s (1982) 

influential text serves as a guidepost for practitioners seeking to incorporate AC’s into their 

selection and development decision protocol (Goffin, Rothstein, & Johnston, 1996; Lievens 

& Goemaere, 1999).  Examples of activities often associated with AC’s include leaderless 

group discussions, situational interviews, in-basket exercises, and a variety of simulations to 

assess judgment and decision-making (Gaugler, Rosenthal, Thornton, & Bentson, 1987; 
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Goffin, Rothstein, & Johnston, 1996; Pulakos, 2005; BPS, 2012a).  “Individuals who are 

administered assessment centers spend one to several days at a central location where they 

are observed participating in such exercises as leaderless group discussions and business 

games.  Various ability and personality tests are usually administered, and in-depth structured 

interviews are also part of most assessment centers” (Schmidt & Hunter, 1998, p. 269).  AC’s 

are expensive due to the involvement of multiple assessors, tests, travel, and facility costs 

and, as such, tend to be utilized more for higher level positions as practitioners seek to reduce 

costs associated with employee acquisition and development (Jenkins, 2001; Borman, 

Hanson, & Hedge, 1997). 

 Finally, graphology is sometimes used in employee selection and development 

decisions.  Graphology, more commonly referred to as handwriting analysis, “is the study of 

character or personality through handwriting” (Simner & Goffin, 2003, p. 354).  The validity 

of graphology as a predictor of future of performance has been challenged and is generally 

not accepted as useful tool for employee selection and development decision-making 

(Schmidt & Hunter, 1982; Salgado, Viswesvaran, & Ones, 2001; Hunter & Hunter, 1984). 

Uses of Instruments in Employee Selection and Development 

 This section examines the various uses of instruments in employee selection and 

development.  Table 5 displays uses of instruments in the employee selection process.  

Overwhelmingly, scholars identify prediction of future job performance as the single most 

important use of instruments in employee selection (AERA, 1999; Anderson, 2012; Atwater, 

1992; Barrick & Mount, 1991).  Campbell, McCoy, Oppler, & Sager (1993) describe 

performance as follows: 



 

64 

Performance is something that people actually do and can be observed.  By definition, 

it includes only those actions or behaviors that are relevant to the organization’s goals 

and that can be scaled (measured) in terms of each person’s proficiency.  Performance 

is what the organization hires one to do, and to do well.  Performance is not the 

consequence or result of action, it is the action itself. (pp. 40-41)  

 
 
Table 5 
 
Uses of Instruments in Employee Selection 
 
Uses References 
Predict Future 
Performance 

AERA, 1999; Anderson, 2012; Atwater, 1992; Barrick & Mount, 1991; 
Barrick, Mount, & Judge, 2001; Bartram, 2005; Campbell, 1990; 
Crook et al., 2011; Fallow, Kantrowitz, & Dawson, 2012; Fiala, 2000; 
Gottfredson, 1997; Hogan & Holland, 2003; Hough & Oswald, 2000; 
Houran & Lange, 2006; Jenkins, 2001; Jenneret & Strong, 2003; 
Menjoge, 2003; Murphy & Shiarella, 1997; Rothstein & Goffin, 2006; 
Schmidt & Hunter, 1998, SIOP, 2003; Rominger & Sandoval, 1998; 
Oulette & Wood, 1998; Topar, Colarelli, & Han, 2007; McDaniel et al., 
2001; Pulakos, 2005 
 

Candidate Screening 
for High Job 
Potential 
 

EEOC, 2013; Fiala, 2000; Giumetti & Sinar, 2012; Lombardi, 2013; 
Murphy & Bartram, 2002; Lamoureux, 2011 

Verify Applicant 
Skill, Knowledge, 
Attitudes, Values, 
and Behaviors 
 

Anderson, 2012; Berger & Ghei, 1995; BPS, 2012b; Guion, 2011; Ree, 
Earle, & Treachout, 1994 

Measure Capability 
of Learning New 
Skills 

Berger & Ghei, 1995 
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Hunter & Schmidt (1998) emphasize the importance of predicting future job performance, 

claiming that there is “great potential value in any procedure which would enable an 

employer to predict which job applicants will have high and which will have low 

productivity” (p. 293).   

 Others emphasize the value of screening multiple applicants for high versus low job 

potential, and as such, “improve the efficacy of personnel decision making” (Campbell, 

1990, p. 689).  Still others claim that instruments help verify desirable skills, knowledge, 

attitudes, values and behaviors relevant to specific jobs.  Finally, Berger & Ghei (1995) 

identified measuring an applicant’s ability to acquire new skills as an important use of 

instruments in employee selection. 

 Instruments are also used extensively in employee development applications, 

specifically promotion and placement, identification of training and development needs, 

training for improved performance, prediction of future performance, coaching and 

mentoring, training performance, trainability, assessment of current skills, career guidance, 

360 degree feedback, and access to training programs.  Table 6 provides an overview of uses 

and requisite references.  Promotion and placement is the most frequently mentioned use of 

instruments for employee development applications.  The term promotion refers to act of 

elevating an employee’s position in an organization based jointly on organizational need and 

the employee’s ability to meet or exceed the demands of the elevated position.  Instruments 

are used to predict success in the new position (AERA, 1999; Fallaw, Kantrowitz, & 

Dawson, 2012).  Placement refers to the process of assessing organizational needs against an 
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employee’s capabilities and relocating the employee from one role to another.  This 

relocation may, or may not include promotion (EEOC, 2013).    

 
 
Table 6 
 
Uses of Instruments in Employee Development 

Uses References 
Promotion & 
Placement 

AERA, 1999; Dulsky & Krout, 1950; EEOC, 2013; Fallaw, 
Kantrowitz, & Dawson, 2012; Fiala, 2000; Furnham & Jackson, 2011; 
Giumetti & Sinar, 2012; Jeanneret & Strong, 2003 
 

Identification of 
Training and 
Development Needs 
 

BPS, 2012b; Dwyer, 2004; Furnham & Jackson, 2011; ITC, 2005; 
Judge, Colbert, & Ilies, 2004; Lombardi, 2013; McKay, 2011; Meyer et 
al., 2001; Schmidt & Hunter, 1998 
 

Training for 
Improved 
Performance 

Houran & Lange, 2006; Jeanneret & Strong, 2003; Meyer et al., 2001; 
Murphy & Bartram, 2002; Oh & Berry, 2009; Stricker & Rock, 1998; 
Wolf & Jenkins, 2002 
 

Predictor of Future 
Performance 

Atwater, 1992; Bartram, 2005; Crook et al., 2011; Ouellette & Wood, 
1998 
 

Coaching & 
Mentoring 

Feltz, Chase, Moritz, & Sullivan, 1999; Germain, 2011; Herriot & 
Anderson, 1997; Hezlett & Gibson, 2005; Passmore, Holloway, & 
Cope, 2010 
 

Training 
Performance 

AERA, 1999; Barrick, Mount, & Judge, 2001; Dwyer, 2004  

  

Trainability Gottfredson, 1997; Guion, 2011; Schmidt & Hunter, 1998 
 

Assessment of 
Current Skills 
 

AERA, 1999; Barrick, Mount, & Judge, 2001 

Career Guidance BPS, 2012b; Fiala, 2000 
 

360 Degree Feedback BPS, 2013; Hogan, 2008 
 

Access to Training 
Programs 

Clardy, 2003; SIOP, 2003 
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The second most often mentioned use of instruments in development applications is 

for the assessment of training and development needs of both the organization and the 

employee.  This assessment aligns training resources with organizational needs based on a 

review of how existing employee capabilities match organizational requirements (Dwyer, 

2004; Furnham & Jackson, 2011; ITC, 2005; Judge, Colbert, & Ilies, 2004).  Closely 

associated with assessing training and development needs of the organization and the 

employee, instruments are used to develop training programs and systems for improved 

performance (Houran & Lange, 2006; Jeanneret & Strong, 2003; Meyer et al., 2001).   

Fourth, whether for promotion or placement purposes, instruments are used to predict 

future performance of employees (Atwater, 1992; Bartram, 2004; Crook et al., 2011; 

Ouellette & Wood, 1998).  Coaching and mentoring (Passmore, Holloway, & Cope, 2010), 

training performance (Barrick, Mount, & Judge, 2001), and trainability (Schmidt & Hunter, 

1998) are also development applications that utilize instruments.  On trainability, Guion 

(2011) stated, “The idea that anyone can become expert given enough time is a myth; those 

who take a long time to learn a task generally do not reach the level of proficiency after 

training reached by those who learn it more quickly” (p. 95).  Finally, assessment of current 

skills (Barrick, Mount, & Judge, 2001), career guidance (BPS, 2012b), 360 degree feedback 

(Hogan, 2008), and access to training programs (SIOP, 2003) are employee development 

applications incorporating instruments in their respective processes.   
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Key Characteristics Tests Intend to Measure 

 This section examines key characteristics tests intend to measure including 

personality, cognitive ability, intelligence, integrity, interests, physical ability, values, general 

ability and skills, leadership, aptitude, teamwork, organizational fit, situational judgment, 

emotional intelligence, adaptability, competency, and sales ability.  Table 7 provides a 

summary of key characteristics and requisite references. 

 
 
Table 7 
 
Key Characteristics Tests Intend to Measure 

Key Characteristic References 
Personality AERA, 1999; Anderson, 2012; Atwater, 1992; Barrick & Mount, 1991; 

Barrick, Mount, & Judge, 2001; Bartram, 2004; Berger & Ghei, 1995; 
Borman, Hanson, & Hedge, 1997; BPS, 2012b; Campbell, 1990; 
Cattell, 1943; Cherniss, Extein, Goleman, & Weissberg, 2006; Crook 
et al., 2011; EEOC, 2013; Fallaw, Kantrowitz, & Dawson, 2012; Fiala, 
2000; Ghiselli, 1973; Goggin, Rothstein, & Johnston, 1996; Guion & 
Gottier, 1965; Guion, 2011; Hogan & Holland, 2003; Hogan, 2008; 
Hough & Oswald, 2000; Hough & Oswald, 2005; Jenkins, 2001; 
Judge, Colbert, & Illies, 2004; Lamoureux, 2011; Lasden 1985; 
Lombardi, 2013; McKay, 2011; Meyer et al., 2001; Murphy & 
Shiarella, 1997; Murphy & Bartram, 2002; Murphy & Dzieweczynski, 
2005; Murphy & Luther, 1997; Norma, 1963; Pulakos, 2005; 
Robertson & Smith, 2001; Rothstein & Goffin, 2006; Salgado, 
Visvesvaran, & Ones, 2001; SIOP, 2003; Thomason, Weeks, 
Bernardin, & Kane, 2011; Topor, Colarelli, & Han, 2007; Wolf & 
Jenkins, 2002 
 

Cognitive ability 
 
 
 

AERA, 1999; Anderson, 2012; Atwater, 1992; Barrick & Mount, 1991; 
Berger & Ghei, 1995; Borman, Hanson, & Hedge, 1997; Campbell, 
1990; Crook et al., 2011; EEOC, 2013; Fallaw, Kantrowitz, & Dawson, 
2012; Guion, 2011; Hough & Oswald, 2000; Hough & Oswald, 2005;  
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Table 7 continued 
 
 
 
 

 
 
Hunter & Hunter, 1984; Hunter & Schimdt, 1982; Jenkins, 2001; 
Jeanneret & Strong, 2003; Judge, Colbert, & Illies, 2004; Lohman, 
2004; Lombardi, 2013; McDaniel, Morgeson, Finnegan, Campion, & 
Braverman, 2001; McKay, 2011; Meyer et al., 2001; Murphy, 1989; 
Murphy & Shiarella, 1997; Murphy & Bartram, 2002; Murphy & 
Dzieweczynski, 2005; Pulakos, 2005; Robertson & Smith, 2001; 
Rominger & Sandoval, 1998; Rothstein et al., 1990; Salgado, 
Visvesvaran, & Ones, 2001; Schmidt, 2002; Schmidt, 2012; Schmidt & 
Hunter, 1998; SIOP, 2003; Sturman, Cheramie, & Cashen, 2002; 
Topor, Colarelli, & Han, 2007; Wolf & Jenkins, 2002 

 

Intelligence 
 

Atwater, 1992; Berger & Ghei, 1995; Borman, Hanson, & Hedge, 
1997; Chatman, 1991; Cherniss, Extein, Goleman, & Weissberg, 2006; 
Ghiselli, 1973; Gottfredson, 1997; Jenkins, 2001; Jeanneret & Strong, 
2003; Judge, Colbert, & Illies, 2004; McDaniel, Morgeson, Finnegan, 
Campion, & Braverman, 2001; Preckel & Thiemann, 2003; Ree, 
Earles, & Treachout, 1994; Rominger & Sandoval, 1998 
 

Integrity Anderson, 2012; Bartram, 2004; Borman, Hanson, & Hedge, 1997; 
Fiala, 2000; Hough & Oswald, 2000; Lasden 1985; Murphy & 
Bartram, 2002; Murphy & Dzieweczynski, 2005; Murphy & Luther, 
1997; Ones, Viswesvaran, & Schmidt, 1993; Ones, Dilchert, 
Viswesvaran, & Judge, 2007; Pulakos, 2005; Robertson & Smith, 
2001; Schmidt & Hunter, 1998; Wanek, 1999 
 

Interests AERA, 1999; BPS, 2012b; Campbell, 1990; Crafts, 2012; Fallaw, 
Kantrowitz, & Dawson, 2012; Fiala, 2000; Ghiselli, 1973; Hogan, 
2008; Jeanneret & Strong, 2003; McKay, 2011; Ones, Dilchert, 
Viswesvaran, & Judge, 2007 
 

Physical Ability Berger & Ghei, 1995; Borman, Hanson, & Hedge, 1997; Campbell, 
1990; EEOC, 2013; Fiala, 2000; Guion, 2011; Hoffman, 1999; Hunter 
& Hunter, 1984; Hunter & Schimdt, 1982; Jeanneret & Strong, 2003; 
Salgado, Visvesvaran, & Ones, 2001; Schmidt, 2002 
 

Values 
 

AERA, 1999; Campbell, 1990; Chatman, 1991; Fiala, 2000; Hogan, 
2008; Hunter & Hunter, 1984; McKay, 2011; Menjoge, 2003;  
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Table 7 continued  
 
Salgado, Visvesvaran, & Ones, 2001 
 

General Ability & 
Skills 
 

Bartram, 2004; BPS, 2012b; Berger & Ghei, 1995; Campbell, 1990; 
Chatman, 1991; Crafts, 2012; Ghiselli, 1973; Jenkins, 2001; Jeanneret 
& Strong, 2003; Lamoureux, 2011 
 

Leadership Bartram, 2004; Judge, Colbert, & Illies, 2004; Lombardi, 2013; Ones, 
Dilchert, Viswesvaran, & Judge, 2007; Stricker & Rock, 1998 
 

Aptitude Barrick & Mount, 1991; Borman, Hanson, & Hedge, 1997; BPS, 
2012b; Jenkins, 2001; Menjoge, 2003; Rominger & Sandoval, 1998 
 

Teamwork KcKay, 2011; Murphy & Shiarella, 1997; O’Neill, Goffin, & Gellatly, 
2012; Ones, Dilchert, Viswesvaran, & Judge, 2007 
 

Person Organization 
Fit 

Borman, Hanson, & Hedge, 1997; Chatman, 1991; Fallaw, Kantrowitz, 
& Dawson, 2012 
 

Situational   
Judgment 
 

Pulakos, 2005; Fallaw, Kantrowitz, & Dawson, 2012; McDaniel et al., 
2001 

Emotional 
Intelligence 
 

Cherniss, Extein, Goleman, & Weissberg, 2006; Robertson & Smith, 
2001  

Skills Berger & Ghei, 1995; Campbell, 1990 
 

Adaptability Guion, 2011; Lasden, 1985 
 

Competency Bartram, 2004 
 

Sales Ability McKay, 2011  
 
 
  
Pervasively cited in the literature as a key characteristic tests intend to measure, personality 

refers to “those thoughts, feelings, desires, intentions, and action tendencies that contribute to 

important aspects of individuality” (Brody & Ehrlichman, 1998, p. 3).  The acceptance of 

personality as a valid and reliable predictor of future performance both in employee selection 
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and development scenarios has grown significantly over the past two decades as Barrick & 

Mounts’ (1991) influential studies utilizing meta-analysis and validity generalization has 

made its way into practice (Crook et al., 2011).  Equally pervasive is cognitive ability.  

Cognitive abilities are “ abilities to perceive, process, evaluate, compare, create, understand, 

manipulate, or generally think about information and ideas” (Guion, 2011, p. 99).  Cognitive 

ability is widely considered the most valid and reliable predictor of performance, though it 

suffers from claims of discrimination against minority groups (Robertson & Smith, 2001).  

Intelligence, often confused with cognition, is another key characteristic tests intend to 

measure.  Gottfredson (1997) states that intelligence is “the ability to reason, to solve 

problems, think abstractly, and acquire knowledge” (p. 93).  Like cognition, intelligence as a 

valid and reliable predictor of performance suffers concerns of adverse impact on minority 

groups.  Gottfredson (1997) muses that organizations urgently desire alternatives to 

intelligence and cognitive ability tests “…in order to reduce disparate impact of selection 

devices on minority hiring and thus employers’ vulnerability to employment discrimination 

laws” (p. 81). 

 Integrity is another key characteristic tests intend to measure.  “Integrity tests are used 

in industry to hire employees with reduced probability of counterproductive behaviors, such 

as drinking or drugs on the job, fighting on the job, stealing from the employer, sabotaging 

equipment, and other undesirable behaviors” (Schmidt & Hunter, 1998, p. 267).  The term 

honesty is often used interchangeably with integrity (Wanek, 1999).  An account of an 

employee’s interests is also used as a key characteristic employers measure.  Simply put, 

studies show that employees engaged in work that interests them tend to demonstrate higher 
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performance than those engage in work that is uninteresting (Fallaw, Kantrowitz, & Dawson, 

2012; Ghiselli, 1973; Hogan 2008). 

 An employee’s ability to demonstrate physical ability with respect to a job position is 

an important key characteristic employers measure.  Physical ability might manifest itself in 

strength, flexibility, and stamina.  A stock room clerk, for example, might be asked to lift a 

box weighing sixty pounds from the ground to a position on a shelf (Guion, 2011; Jeanneret 

& Strong, 2003).  Where personality deals with how an individual might approach an end 

goal, values speak to motivation: why someone is driven to achieve an end goal.  Values 

serve as guideposts directing decision-making, and subsequently, actions and behaviors 

intended to fulfill wants and desires associated with decisions (Hogan, 2008; Menjoge, 

2003).  General ability and skill is another important measure.  A simple example might be 

assessing an administrative assistants ability to type a certain number of words in a given 

time frame (Bartram 2004; BPS, 2012b).   

 Organizations also assess leadership acumen, an employee’s bent towards providing 

individual and organizational leadership in the pursuit of enterprise objectives (Ones, 

Dilchert, Viswesvaran, & Judge, 2007).  Aptitude is an employee’s proclivity for learning, 

and ultimately, excelling at the completion of a task or duty (Rominger & Sandoval, 1998).  

Teamwork speaks to an employee’s capability of functioning as a productive team member 

in an organizational setting (O’Neill, Goffin, & Gellatly, 2012).  On person organization fit, 

Borman, Hanson, & Hedge (1997) state “the basic notion here is that a fit between personal 

attributes and characteristics of the target organization contributes to important individual 

and organizational outcomes” (p. 327).  Situational judgment tests present job candidates 
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with a typical work situation the candidate may confront on the job, and asks the candidate 

how he or she would respond to the situation at hand (Pulakos, 2005).  A relatively new 

entrant as a key characteristic of measurement of candidates by employers is emotional 

intelligence (EI).  EI “involves two broad components: awareness and management of one’s 

own emotions and awareness and management of others’ emotions” (Cherniss, Extein, 

Goleman, & Weissberg, 2006).  Adaptability, often cited as flexibility, addresses an 

employers desire to hire candidates that can demonstrate the capability to thoughtfully and 

supportively manage through changing circumstances and environments (Guion, 2011).  

Bartram (2004) reports that “competency is not the behavior or performance itself but the 

repertoire of capabilities, activities, processes, and responses available that enable a range of 

work demands to be met more effectively by some people than by others” (p. 246).  Finally, 

McKay (2011) describes an employers desire to measure that ability of one candidate to 

effectively sell against the ability of another that is less effective. 

Legal Considerations 

 This section considers the legal issues practitioners face in their use of instruments in 

employee selection and development.  Consideration of legal issues facing practitioners is 

meritorious due to the significant individual and organizational risks associated with poor 

management of this important construct.  Key definitions of terms, principle laws governing 

the use of instruments in employee selection and development, and influential legal cases are 

reviewed. 

 While the list of legal terms defining key constructs is exhaustive, five terms rise 

above all others in importance: adverse impact, disparate impact, disparate treatment, the 
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4/5ths rule, and business necessity.  Adverse impact refers to employment and development 

decisions that are unintentionally discriminatory on minority groups (Kohl, 1983; Fiala, 

2000; Menjoge, 2003).  The term disparate impact, often used synonymously with adverse 

impact, refers to the overarching guiding doctrine of unintentional employment and 

development decisions resulting from testing while adverse impact speaks to the actual 

discriminatory outcomes that occur (Fiala, 2000; Guion, 2011; EEOC, 2013).  Kohl (1983) 

explains that evidence of adverse impact exists when “a substantially different rate of 

selection in hiring, promotion, or other employment decisions which work to the 

disadvantage of members of a race, sex, or ethnic group” (p. 89).   

 Disparate treatment entails intentional discrimination.  Guion (2011) states that 

disparate treatment is “evidence that a candidate from a protected group is intentionally 

treated differently from other candidates in the employment process” (p. 130).  The 4/5ths, or 

eighty percent rule refers to the process of investigating hiring and employee development 

practices to determine if minority candidates are being fairly treated in the process.  A 

selection ratio is calculated for both majority and minority candidate pools by dividing the 

number of candidates selected by the number of candidates meeting requirements for a 

position (Menjoge, 2003; Clardy, 2003; EEOC, 2013; Guion, 2011).  “To show adverse 

impact has not resulted from personnel policies, an employer must demonstrate that the 

selection rate for minorities and females equals 4/5ths (or 80%) of the highest selection rate 

for all groups in the pool” (pp. 89-90).  Finally, the business necessity rule enables employers 

to discriminate against a member of a minority group if the business has a justified need to 

do so.  The standard of use is rigorous and demands that employers consider all options 
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available (EEOC, 2007).  “Demonstrating the business necessity of a particular assessment 

instrument involves showing that its use is essential to the safe and efficient operation of the 

business and there are no alternative procedures available that are substantially equally valid 

to achieve the business objectives with a lesser adverse impact” (Fiala, 2000, p. 2-5).   

 Four principal laws, one set of guidelines, and one organization guide all legal 

considerations with regard to the use of instruments in employee selection and development.  

The four laws include the Civil Rights Act of 1964, the Civil Rights Act of 1991, the 

Americans with Disabilities Act (ADA), and the Age Discrimination Employment Act 

(ADEA).  At its core, Title VII of the Civil Rights Act of 1964 is the most substantive law 

governing test use in selection and development (Lasden, 1985; Rominger & Sandoval, 1998; 

Guion, 2011; Kohl, 1983; Kaplan & Saccuzzo, 2009).  “Under Title VII of the Civil Rights 

Act of 1964, an employer may administer an ability test to a job applicant during the hiring 

process provided that such test, its administration or action upon the results is not designed, 

intended, or used to discriminate because of race, color, religion, sex, or national origin” 

(Menjoge, 2003, p.1).  The Civil Rights Act of 1964 both permitted the construction and use 

of instruments, and created almost immediate angst among organizational users concerned 

with liabilities associated with misuse of tests (Hunter & Schmidt, 1982; Rominger & 

Sandoval, 1998).   

 Title I of the Civil Rights Act of 1991 set forth to right a troubling pattern that 

emerged from the 1964 Act.  Fearing litigation and retribution from job candidates, 

organizations silently began moving towards what were effectively hiring quotas to help 

mitigate the effects of adverse impact.  The 1991 Act also made it more difficult for 
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employers to evoke the business necessity rule to justify hiring decisions (Guion, 2011; 

Aquinis & Smith, 2007; Kaplan & Saccuzzo, 2009).  Fiala (2000) comments on this view: 

Another important provision relates to the use of group-based test score adjustments 

to maintain a representative work force.  The CRA prohibits score adjustments, the 

use of different cut-off scores for different groups of test takers, or alteration of 

employment related test results based on the demographics of the test takers.  Such 

practices, which are referred to as race norming or within-group norming, were used 

by some employers and government agencies in the past to avoid adverse impact. (p. 

2-6) 

 Title I of The Americans with Disabilities Act of 1990 prohibits the use of 

employment tests to eliminate candidates with either mental or physical disabilities, when 

their disabilities are not related to job effectiveness.  The 1990 Act also includes a demand 

that employers make “reasonable accommodations” (EEOC, 2013, p. 4) for disabled job 

candidates to complete employment tests.  An example of an accommodation might be the 

administration of an employment test via a proctor orally as opposed to a paper-and-pencil 

administration (EEOC, 2013; Menjoge, 2003; Fiala, 2000).  The Age Discrimination 

Employment Act addresses intentional and unintentional discrimination against job 

candidates over the age of 40 (Fiala, 2000; EEOC, 2013; Menjoge, 2003). The EEOC 

authored the Uniform Guidelines on Employee Selection Procedures (UGESP) to assist 

employers in navigating decisions related to instrument use in selection and development, 

with particular emphasis on justifying the business necessity rule (EEOC, 2013; Clardy, 

2003; Rominger & Sandoval, 1998). 
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 Finally, as part of the actions surrounding the construction and subsequent installation 

of the Civil Rights Act of 1964, the United States government established the EEOC.  

Christened the “watchdog” (Kohl, 1983, p. 86) employment agency of the government, the 

commission was granted operational authority to ensure conformity to the aforementioned 

laws through issuance of relevant provisions and guidelines, education on abiding by the 

provisions and guidelines, and enforcement of laws drafted to prohibit discrimination in the 

use of instruments for selection and development (Fiala, 2000; EEOC, 2013; Kohl, 1983; 

Guion, 2011; Kaplan & Saccuzzo, 2009).  

 Guion (2011) outlined the influential legal cases that emerged from challenges to the 

Civil Rights Act of 1964, the Civil Rights Act of 1991, the ADA, and the ADEA.  Table 8 

summarizes the cases.  Griggs v. Duke Power Company shepherded in the age of litigation 

post CRA 1964, and is widely heralded as the most influential case to date (Rominger & 

Sandoval, 1998).  Four out of five departments in a North Carolina Duke Power facility 

required a high school diploma for both selection and development purposes.  The fifth 

department, principally composed of manual labor jobs, added the requirement; hence 

eliminating a significant portion of black associates.  Griggs sued, and won his grievance 

against the company citing discriminatory actions against a minority class.  The case 

established the constructs of business necessity, job relatedness, and the notion that the actual 

effect of discriminatory actions trumped intent (Guion, 2011; Kohl, 1983; Kaplan & 

Saccuzzo, 2009; Rominger & Sandoval, 1998; Menjoge, 2003).  Zemke (1983) reported that 

“tests that produce adverse impact on specified groups, regardless of the intent of the testing 

organization or the technical skill in which the test in question was validated, were ruled out 
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of bounds unless the test organization could prove conclusively that no superior alternative 

existed” (p. 39). 

 
 
Table 8 
 
Legal Cases Influencing the Use of Instruments in Employee Selection and Development 

Legal Case Key Points of Law 
Griggs v. Duke Power Company, 1971 Business necessity; Job relatedness; Intent versus 

effect; Deference to Guidelines; Tests of job 
qualifications 

  
Albemarle Paper Company v. Moody, 
1975 

Class action suits; Deference to guidelines; Back 
pay 

  
Washington V. Davis, 1976 Test validation; Job relatedness; Adverse impact 
  
Dothard v. Rawlinson, 1977 Job relatedness; Adverse impact; Burdon of proof 
  
Regents, University of California v. 
Bakke, 1978 

Reverse discrimination; Race considerations in 
selection 

  
Connecticut v. Teal, 1982 Multiple hurdles approach; Adverse impact; 80% 

rule; Individual equal opportunity; Validation 
  
Watson v. Fort Worth Bank & Trust, 1988 Subjective recommendations; Hiring quotas; Cost 

of alternative procedures; Job relatedness; Burden 
of persuasion 

  
Wards Cove Packing v. Atonio, 1989 Business justification vs. necessity; Adverse 

impact for a specific position considered in the 
context of available talent 

  
Ricci v. DeStefano, 2009 Adverse impact; Disparate treatment; Promotion 

exams; Exclusion of minorities 
Note. Adapted from Assessment, Measurement, and Prediction for Personnel Decisions, by 
R. M. Guion, 2011, pp. 136-142. Copyright 2011 by Taylor & Francis Group. 
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Albemarle Paper Company v. Moody moved the discrimination conversation from the 

individual to the entire potential class of individuals that might be affected by discriminatory 

practices.  The case also introduced the practice of awarding back pay as part of a successful 

judgment, as well as reliance on the UGESP, meaning courts would rely heavily on the 

content of the guidelines in their findings (Fiala, 2000; Guion, 2011).  The case intensified 

the “great deference” (Guion, 2011, p. 138) bias towards the UGESP first considered in 

Griggs v. Duke Power Company.  Washington v. Davis was the courts first test of their own 

directive of favoring claims of adverse impact even in the face of a validated instrument.  

While the case did not reverse the courts course, it created pause amongst the courts, 

plaintiffs, and organizations considering the affects of adverse impact on employment 

decisions (Guion, 2011).  

Dothard v. Rawlinson involved a claim by a female prison employee that was denied 

a position in an all male wing of a penitentiary.  The prison prevailed, impressing upon the 

courts the intense disruptions that would be caused by a female guard in an all male ward 

(Fiala, 2000; Guion, 2011; Menjoge, 2003).  The so-called bona fide occupational 

qualification (BFOQ) referred to “a qualification or characteristic that is reasonably 

necessary to the normal operation of a particular business or enterprise” (Menjoge, 2003, p. 

5).  In Regents, University of California v. Bakke, the University of California at Davis’ dual 

admissions practice, and subsequent claim by a white applicant for reverse discrimination.  

Bakke, a white student, claimed that students of color were being admitted to the medical 

school with substandard qualifications relative to his own.  The university had established a 

dual application process: one for white students and one for minority students in the hope 
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that it would help streamline the process of promoting success among minority applicants.  

Citing reverse discrimination, Bakke won his suit.  But the positive result challenged the 

process of having two distinct application processes for the same available positions, not 

necessarily that a white applicant was discriminated against (Guion, 2011). 

Connecticut v. Teal introduced the notion of the “multiple hurdle” (Guion, 2011, p. 

139) approach to selection and development.  Prior to Connecticut v. Teal, courts interpreted 

the end stage hurdle, or the end outcome of a multiple hurdle process, in assessing adverse 

impact.  This case shifted the focus to assessing evidence of adverse impact from the end 

result to each individual stage of the multiple hurdle process (Guion, 2011).  Watson v. Fort 

Worth Bank & Trust challenged the use of subjective tests in selection and development 

scenarios, with Wards Cove Packing Company v. Atonio expanding the cases reach by 

adding the notion of considering requirements of a specific position in the context of talent 

available to actually fill the position (Guion, 2011).  Finally, Ricci v. DeStefano joined, for 

the first time, the constructs of adverse impact and disparate treatment in the same setting.  

Scholars remain unclear on the specific impact of the case, though they concede that the 

conversation is relevant and worthy of further study (Guion, 2011). 

Decision Criteria for Choosing Instruments for Selection and Development 

Finally, section seven lays out decision criteria practitioners should consider when 

choosing an instrument for employee selection and development.  This section is the most 

important part of the review of literature in that the factors discussed will ultimately be used 

to populate the questionnaire for the Delphi study, which is outlined in detail in Chapter 
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Three.  Table 9 presents decision criteria practitioners should consider when choosing an 

instrument for employee selection and development. 

 
 
Table 9 
 
Decision Criteria Practitioners Should Consider When Choosing Instruments 
 

Decision Criteria Reference 

Validity- General Aquinis & Smith, 2007; AERA, 1999; Anderson, 2012; 
Borman, Hanson, & Hedge, 1997; Campbell, 1990; Fiala, 
2000; Furnham, 2008; Furnham & Jackson, 2011; Ghiselli, 
1973; Guion, 2011; Hough & Oswald, 2005; Hunter & 
Schmidt, 1982; ITC, 2000; Jenkins, 2001; Kaplan & 
Saccuzzo, 2009; Kemery, Mossholder, & Roth, 1987; 
Lamoureux, 2011; Lombardi, 2013; McDaniel et al., 2001; 
McKay, 2011; Meyer et al., 2001; Murphy & Shiarella, 1997; 
Murphy & Bartram, 2002; Murphy & Dziewecznski, 2005; 
Ones, Visvesvaran, & Schmidt, 1993; Ones, Dilchert, 
Viswesvaran, & Judge, 2007; Outtz, 2002; Robertson & 
Smith, 2001; Rothstein, Schmidt, Erwin, Owens, & Sparks, 
1990; Rothstein & Goffin, 2006; SIOP, 2003; Tett, Jackson, 
& Rothstein, 1991; Wolf & Jenkins, 2002 

Validity- Criterion  Berger & Ghei, 1995; BPS, 2012b; Fiala, 2000; Guion, 2011; 
Kaplan & Saccuzzo, 2009; McKay, 2011; Ones, Visvesvaran, 
& Schmidt, 1993; O’Neill, Goffin, & Gellatly, 2012; Pulakos, 
2005; Rominger & Sandoval, 1998; Salgado, Viswesvaran, & 
Ones, 2001; Wanek, 1999 

Validity- Content Berger & Ghei, 1995; BPS, 2012b; Fiala, 2000; Guion, 2011; 
Kaplan & Saccuzzo, 2009; Pulakos, 2005; Rominger & 
Sandoval, 1998 

Validity- Construct Berger & Ghei, 1995; BPS, 2012b; Buros, 2013; Fiala, 2000; 
Guion, 2011; Kaplan & Saccuzzo, 2009; Rominger  
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Table 9 continued  
 

& Sandoval, 1998; Salgado, Viswesvaran, & Ones, 2001 

Validity Generalization Anderson, 2012; Borman, Hanson, & Hedge, 1997; 
Campbell, 1990; Kemery, Mossholder, & Roth, 1987; 
Murphy, 2003; Pearlman, Schmidt, & Hunter, 1980; 
Rominger & Sandoval, 1998; Schmidt, 2012; SIOP, 2003 

Reliability- General Anderson, 2012; Borman, Hanson, & Hedge, 1997; BPS, 
2012b; Fiala, 2000; Guion, 2011; Hough & Oswald, 2005; 
ITC, 2000; Kaplan & Saccuzzo, 2009; Lombardi, 2013; 
McKay, 2011; O’Neill, Goffin, & Gellatly, 2012; SIOP, 
2003; Wolf & Jenkins, 2002 

Reliability- Alternate Forms AERA, 1999; Berger & Ghei, 1995; BPS, 2012b; Buros, 
2013; Fiala, 2000; SIOP, 2003 

Reliability- Test/Retest AERA, 1999; Berger & Ghei, 1995; BPS, 2012b; Buros, 
2013; Fiala, 2000; Pearman, 2013; Wanek, 1999  

Reliability- Internal 
Consistency 

AERA, 1999; Berger & Ghei, 1995; BPS, 2012b; Buros, 
2013; Fiala, 2000; Pearman, 2013; Wanek, 1999 

Reliability- Interrater SIOP, 2003 

Legal Considerations/Adverse 
Impact (includes publisher 
supporting user in event of 
legal case) 

 

Anderson, 2012; Fiala, 2000; Furnham, 2008; Houran & 
Lange, 2006; Hunter & Hunter, 1984; Hunter & Schmidt, 
1982; Kohl, 1983; Landon & Avery, 2007; Lasden, 1985; 
Menjoge, 2003; Murphy & Bartram, 2002; Murphy & 
Dziewecznski, 2005; Ones, Visvesvaran, & Schmidt, 1993; 
Outtz, 2002; Pulakos, 2005; Risvay & Hausdorf, 2011; 
Robertson & Smith, 2001; Rominger & Sandoval, 1998; 
Sharf & Jones, 2000; Wanek, 1999; Zemke, 1983 

Costs 

 

 

AERA, 1999; Berger & Ghei, 1995; Fiala, 2000; Furnham, 
2008; Furnham & Jackson, 2011; ITC, 2000; Jenkins, 2001; 
Meyer et al., 2001; Murphy & Shiarella, 1997; Murphy &  
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Table 9 continued  
 

Bartram, 2002; Pulakos, 2005; SIOP, 2003; Wanek, 1999; 
Wolf & Jenkins, 2002  

Psychometric Qualities of 
Electronic Tests Compared to 
Paper-and-Pencil Tests 

ITC, 2005; Meade, Michels, & Lautenschlager, 2007; 
Naglieri et al., 2004; Preckel & Thiemann, 2003; Weigold, 
Weigold, & Russell, 2013 

Measurement Error Specified AERA, 1999; Fiala, 2000; Guion, 2011; Kemery, 
Mossholder, & Roth, 1987; Mendoza & Mumford, 1987 

Security of Test Materials AERA, 1999; BPS, 2012b; Buros, 2013; Naglieri et al., 2004; 
Sharf & Jones, 2000; SIOP, 2003; Wolf & Jenkins, 2002 

Sampling Method Stated 
Clearly (includes sample   
size) 

AERA, 1999; BPS, 2012b; Buros, 2013; Guion, 2011  

Test Grounded in   
Appropriate Theoretical 
Framework 

AERA, 1999; Buros, 2013 

Reasonable Accommodations 
Provided for Disability and 
Limited Language   
Proficiency 

AERA, 1999; Fiala, 2000; ITC, 2000 

Clear Instructions Provided  
for Test Taker 

AERA, 1999 

Training Provided for Test 
Administration, Scoring,     
and Interpretation 

AERA, 1999; Berger & Ghei, 1995; Fiala, 2000; Lombardi, 
2013; SIOP, 2003 

Confidentiality 

 

AERA, 1999; Fiala, 2000; ITC, 2005; Naglieri et al., 2004; 
Wolf & Jenkins, 2002 
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Table 9 continued 

 

Testing Time/Length of Test 

 

 

AERA, 1999; Guion, 2011; ITC, 2000; SIOP, 2003; Wanek, 
1999 

Evaluation of Test Publisher, 
Number of Years in Business, 
Credibility, etc. 

Berger & Ghei, 1995; Houran & Lange, 2006 

Test Manual Provided BPS, 2012b; Fiala, 2000; Houran & Lange, 2006; ITC, 2000; 
Pearman, 2013  

Rationale for Item Selection Buros, 2013 

Intended Use of Results 
(classification, prediction, 
cause, explanation) 

Buros, 2013 

Test Administration  
Replicates Conditions in 
Which Test was Validated 

Buros, 2013; Fiala, 2000; SIOP, 2003 

Test Reporting Method and 
Interpretation 

Buros, 2013 

Test Reviewed by Mental 
Measurements Yearbook 

Fiala, 2000; Houran & Lange, 2006; Wanek, 1999  

Similarity of Reference   
Group to Target Group/Test 
Sample Population Mirrors 
Candidates Being Assessed 

Fiala, 2000; ITC, 2000; Kaplan & Saccuzzo, 2009; SIOP, 
2003; Wanek, 1999  

Interpretation Method Used 
(Norm referenced versus 
criterion referenced) 

Fiala, 2000 

Quality of Service and   Lombardi, 2013 
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Table 9 continued 
 
Support From Test      
Producer 

Response Format SIOP, 2003  

Medium Used SIOP, 2003; Wanek, 1999  

 
 
 
Validity was consistently cited as the most important criterion practitioners should 

consider when choosing instruments for employee selection and development (Fiala, 2000; 

AERA, 1999; McKay, 2011; Guion, 2011).  Validity is “the extent to which a measure or set 

of measures correctly represents the concept of study- the degree to which it is free from any 

systematic or nonrandom error” (Hair et al., 2006, p. 3).  Scholars further distinguish 

between types of validity: criterion, content, construct, and face.  Criterion validity relates a 

test takers performance on a given test against their performance on the job.  A scenario 

where strong test performance correlates strongly with on the job performance is said to have 

high criterion related validity (Fiala, 2000; Guion, 2011; Rominger & Sandoval, 1998).  High 

content validity shows that “the content of the test is representative of important aspects of 

performance on the job for which the candidates are to be evaluated (Rominger & Sandoval, 

1998, p. 7).  Construct validity “is the extent to which a set of measured items actually 

reflects the theoretical latent construct those items are designed to measure.  Thus, it deals 

with accuracy of measurement.  Evidence of construct validity produces confidence that item 

measures taken from a sample represent the true score that exists in the population” (Hair, et 

al., 2006, p. 776).  A tertiary validity construct, validity generalization, refers to strong 
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correlations between criterion and predictor variables irrespective of the specific conditions 

and situation in which they are considered.  Validity generalization suggests that what works 

in one situation will work in another (Kemery, Mossholder, & Roth, 1987; Schmidt, 2012; 

Murphy, 2003). 

	   Reliability is “consistency in sets of measures” (Guion, 2011, p. 162).  As with 

validity, scholars further distinguish between types of reliability: alternate forms, test-retest, 

internal consistency, and interrater.  Alternate forms reliability assesses consistency of scores 

when test takers experience different forms of a test.  An example of alternate forms would 

be a paper-and-pencil versus an online form of a test (AERA, 1999; Berger & Ghei, 1995).  

Test-retest reliability assesses consistency of scores of the same test administered over 

different periods of time (Wanek, 1999; AERA, 1999).  Internal consistency refers to the 

degree to which independent items on a test actually appear to measure the same underlying 

construct (AERA, 1999; Berger & Ghei, 1995).  Stuart-Hamilton (2007) states that inter-rater 

reliability is “the degree to which two or more observers agree in their ratings of a subject or 

event” (p. 144).   

 Legal considerations, in particular issues related to adverse impact, were covered 

earlier in section six of the review of literature.  Costs associated with testing include actual 

instrument costs, test administration costs, test facilitation costs, test interpretation and 

reporting costs, as well as time away from productive work activities (Murphy & Bartram, 

2002; Furnham & Jackson, 2011; SIOP, 2003).  Related to alternate forms reliability, many 

scholars specifically cited the need for practitioners to understand comparative validity and 

reliability of online versus paper-and-pencil instrument forms (ITC, 2005; Meade, Michaels, 
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& Lautenschlager, 2007).  Another psychometric quality of interest to scholars is 

measurement error (Guion, 2011; Mendoza & Mumford, 1987).  Hair et al. (2006) states that 

measurement error is “the degree to which the observed values are not representative of true 

values” (p. 8).  Various scholars also agree on the importance of securing test materials.  This 

includes ensuring that tests are administered to the designated test taker, that the results are 

not contaminated after completing the test, and that proper safeguards are established to 

prevent damage or loss to completed tests (AERA, 1999; Naglieri et al., 2004; SIOP, 2003). 

 Sampling method is also an important criterion practitioners should consider when 

choosing instruments for employee selection and development.  This includes consideration 

of the type of method a test producer engages, as well as rationale for determining sample 

size (AERA, 1999; Buros, 2012).  Both AERA (1999) and Buros (2013) counsel practitioners 

to consider the theoretical framework undergirding their instrument of choice while AERA 

(1999), Fiala (2000), and ITC (2000) admonish practitioners to evaluate how test producers 

consider and ultimately accommodate test takers with disabilities, or other limitations, that 

might otherwise not be able to participate in a conventional testing scenario.  AERA (1999) 

also encourages the consideration of intelligible and concise test taker instructions, learning 

opportunities for test administrators, confidentiality of the results and identity of test takers, 

and test duration. 

 Other factors users of test are asked to consider include a critical evaluation of the test 

producer (Berger & Ghei, 1995), availability of test manuals and other instructional collateral 

(Pearman, 2013), rationale for final item selection (Buros, 2013), “intended uses of test 

scores” (Buros, 2013, p. 1), current testing environs compared to those encountered during 



 

88 

test validation (SIOP, 2013), and “methods used to report test results” (Buros, 2013, p. 4).  A 

final cluster of factors test takers are asked to consider include a test’s inclusion in the Mental 

Measurement Yearbook (Houran & Lange, 2006), comparison of the sample population to 

the prospective test taker population (Fiala, 2000), score interpretation procedures used 

(Fiala, 2000), test administrator support services provided by the test producer (Lombardi, 

2013), response format used in testing (SIOP, 2003), and finally, the specific type of test 

medium employed to collect test taker responses (SIOP, 2003). 

Chapter Summary 

 This chapter included seven sections.  Section one considered the historical context of 

instrument use in selection and development.  Historical context is important because it 

provides awareness of factors that have influenced and shaped present day instrument use.  

Section two provided an overview of instrument development.  This section outlined how 

instruments are conceptualized and subsequently constructed, providing an understanding of 

the process by which instruments are validated, constructed for reliability, and ultimately 

used by practitioners.  Included in this section is a presentation of Gable & Wolf’s (1993) 

influential 15-step instrument development model. 

 Section three briefly examined tools other than assessment instruments practitioners 

utilize to inform employee selection and development decisions, including interviews, 

biodata, resumes, background checks, and assessment centers.  This examination is important 

because it provides practitioners context on how assessment instruments interact with other 

selection and development tools.  Section four presented reasons why organizations might 

choose to incorporate instrument use in employee selection and development contexts.  This 
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section establishes the purpose for instrument use in these applications.  With the purpose of 

test use secured in section four, section five provided a list of key characteristics- defined as 

traits, behaviors, knowledge, skills, and abilities- tests intend to measure.   

 Section six reviewed the legal considerations of using instruments for selection and 

development. Consideration of legal issues facing practitioners is meritorious due to the 

significant individual and organizational risks associated with poor management of this 

important construct.  Finally, section seven laid out selection criteria practitioners should 

consider when choosing an instrument for employee selection and development.  This section 

is the most important part of the review of literature in that the factors discussed were 

ultimately used to populate the questionnaire for the Delphi study, which is outlined in detail 

in chapter three. 
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CHAPTER 3: METHOD 

Introduction 

 This study utilized the Delphi Technique (Delphi) to investigate previously identified 

research questions.  Research questions one and two were addressed by compiling a 

concourse of key decision criteria for choosing instruments for employee selection and 

development from a comprehensive review of the extant literature available on the topic. 

Research questions three, four, and five were subsequently addressed by two Delphi rounds 

which included the decision criteria concourse considered in questions one and two.  

This chapter includes a review of the Delphi’s history and purpose, principle 

characteristics, critiques and benefits, construction of a panel of experts, and process. The 

chapter concludes with a detailed description of how the Delphi method was used in this 

study. 

History and Purpose 

 Developed in the 1950’s at the Rand Corporation, the Delphi claims its origins from a 

series of iterative queries of subject matter experts investigating the number of atomic bombs 

needed to obliterate stores of military equipment, weapons, and ammunition in the former 

Soviet Union (Dalkey & Helmer, 1963; Rowe & Wright, 1999; Linstone & Turoff, 1975).  

Named for the famed Oracle of Delphi, whose prowess to augur future events was legendary, 

the Delphi endeavors to corral the knowledge, judgment, and opinions from a select group of 

experts towards consensus on a specified topic of interest (Goodman, 1987; Hsu & Sandford, 

2007).  Dalkey & Helmer (1963) explain Delphi’s purpose this way: “its object is to obtain 

the most reliable consensus of opinion of a group of experts” (p. 458).  On the merit of group 
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wisdom, Dalkey (1972) claims that “two heads are better than one, or…n heads are better 

than one” (p. 15). 

 Researchers focused on explaining enigmatic phenomena, elucidation of a topic of 

interest, or prediction of a future occurrence may benefit from the Delphi (Skulmoski, 

Hartman, & Krahn, 2007).  Turoff (1970) conceptualized several research scenarios that 

might benefit from application of the Delphi.  First, the Delphi aids researchers in 

scrutinizing substratum drivers of disagreement in a target group.  Second, the technique 

assists researchers in isolating pervasive opinions among study participants.  Third, the 

Delphi helps associate considered opinions and judgments across a diverse spectrum of 

perspectives.  Finally, the Delphi is an excellent candidate where enlightenment of study 

subjects on the disparate and convergent nature of a given topic is desired.  Hsu & Sandford 

(2007) further clarify use of the Delphi by offering a distinction between conventional 

surveys and the Delphi: “Common surveys try to identify what is, whereas the Delphi 

technique attempts to address what could/what should be” (p. 1).   Delphi is particularly 

useful in situations where group consensus has proven elusive, or where insufficient 

knowledge on a topic of interest exists.  Completing this thought, Jones & Hunter (1995) 

advocate for the use of the Delphi  “…where unanimity of opinion does not exist owing to a 

lack of scientific evidence or where there is contradictory evidence on an issue” (p. 377).   

Characteristics of the Delphi 

 Four principle characteristics define the Delphi: anonymity of study participants, an 

iterative process, controlled feedback, and an aggregation of data utilizing statistical 

techniques (Delbecq, A. L., Van de Ven, A. H., & Gustafson, D. H., 1975; Goodman, 1987; 
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Hsu & Sandford, 2007; Jones & Hunter, 1995; Rowe & Wright, 1999; Skulmoski et al., 

2007).  Anonymity of study participants is perhaps the best-known characteristic of the 

Delphi.  The importance of hidden identity of study participants (anonymity amongst study 

participants but known identities to the researcher) lies in the belief that the quality of subject 

responses increases absent pressure and undue influence to assume group perspectives that 

plague conventional group decision making processes like brainstorming and nominal group 

technique (Van de Ven & Delbecq, 1974; Okoli & Pawlowski, 2004; Turoff, 1970).  The 

Delphi as an iterative process refers to the design and administration of sequential 

questionnaires melding individual thought and opinion into group consensus.  Termed 

“rounds” (Schmidt, 1997, p. 766), study participants utilize information gleaned from each 

round of query to shape and refine their own thoughts, judgments, and opinions. 

 Delphi experts classify information flowing back to study participants between 

rounds as controlled feedback.  The purpose of the controlled feedback provision in the 

Delphi is to inform study participants of burgeoning group consensus, and how their 

individual responses align with group responses (Skulmoski et al., 2007; Dalkey, 1972).  

Finally, the fourth characteristic of the Delphi is the utilization of statistical methods and 

techniques enabling researchers to interpret and disseminate findings related to topics of 

study.  The Delphi relies heavily on measures of central tendency (i.e. mean, median, and 

mode) and data dispersion measures (i.e. standard deviation and interquartile range) (Jones & 

Hunter, 1995).   
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Critiques and Benefits of the Delphi 

 Critics identify a variety of weaknesses of the Delphi.  First, study participants are 

selected in a highly prescribed manner, violating calls for randomness in sampling.  As such, 

pundits question the generalizability and representativeness of findings.  Selection of study 

participants is covered in greater detail in a later section (Hasson, Keeney, & McKenna, 

2000; Powell, 2003).  Sackman (1975) suggests that anonymity, a principle characteristic of 

the Delphi, allows freedom to proffer opinions and judgments free from group pressure at the 

expense of the accountability that should accompany expression of these opinions and 

judgments. Sackman (1975) also suggests that while consensus may well be a noble purpose, 

scholars question the sharpness of findings, concerned that distinguishing views from learned 

study participants are somehow diluted in the name of consensus.  Powell (2003) also raises 

concerns about the scientific efficacy of the method, concluding, “findings of a Delphi 

represent expert opinion, rather than indisputable fact” (p. 381). 

 On the other hand, supporters of the Delphi claim several benefits of the technique.  

Critics may claim accountability the victim of anonymity, however champions of the method 

tout anonymity as diffusing potential challenges like domineering personalities unduly 

influencing thought as beneficial.  This benefit led Rowe, Wright, & Bolger (1991) to declare 

the amalgamation of individual thoughts and opinions into group consensus a “process gain” 

(p. 235).  Experts also mention controlled feedback, one of the four principles of the Delphi, 

as contributing to the purposeful construction of informed opinion and subsequent consensus 

on topics of interest (Powell, 2003).  Finally, Okoli & Pawlowski (2004) cite Delphi’s 

positive contribution to theory development, greater generalizability or resultant theory, 
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collection of qualitative explanations of thoughts and opinions amongst study participants, 

and construct validity related to theory building. 

Construction of a Panel of Experts 

 At the core of the Delphi’s success is the construction of a panel of subject matter 

experts to serve as study participants.  Judd (1972) goes so far as to suggest panel selection is 

the single most important factor ensuring success in a Delphi study.  While the extant 

literature seems to be in agreement on the importance of a panel of experts, there is less 

agreement on what defines an expert.  Hsu & Sandford (2007) suggests, “individuals are 

considered eligible to be invited to participate in a Delphi study if they have somewhat 

related backgrounds and experiences concerning the target issue, are capable of contributing 

helpful inputs, and are willing to revise their initial or previous judgments for the purpose of 

reaching or attaining consensus” (p. 3).  Potential study participants can also be considered 

expert by demonstrating familiarity with current knowledge of a particular topic, a 

dispassionate perspective on the topic, a willingness to contribute to the body of knowledge 

on the topic, and finally, credibility with individuals vested in study findings (Powell, 2003).  

Skulmoski et al. (2007) suggest an expert has knowledge and experience with the topic under 

consideration, alacrity matched with capacity to serve, time to partake in activities related to 

the study, and efficacious interpersonal skills. 

 Scholars differ in their recommendations on panel size.  Delbecq et al. (1975) counsel 

10 to 15 participants.  Witkin & Altschuld (1995) put the number of participants at under 50.  

Ludwig (1997) contends, “the majority of Delphi studies have used between 15 and 20 

respondents” (p. 2).  Hasson et al. (2000) claim to have reviewed Delphi studies with 
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between 15 and 60 participants.  Okoli & Pawlowski (2004) estimate the number of panelists 

to be between 10 and 18.  Murphy, Black, Lamping, McKee, Sanderson, & Askham, (1998) 

declare “there is very little empirical evidence on the effect of the number of participants on 

the reliability or validity of consensus processes” (p. 37). 

The Delphi Process 

  Figure 3 presents a representation of a typical Delphi process.  Skulmoski et al.’s 

(2007) representative flowchart serves as a useful framework for discussing the Delphi 

process.  As is the case with any sound scholarly inquiry, use of the method in a study is 

anchored in the research question.  Research questions can be informed by experience of the 

researcher, review of extant literature on the topic of study, or a pilot study (Skuloski et al., 

2007).  Careful consideration of the research questions leads the researcher to select an 

appropriate research design, in this case, the Delphi.  Research studies characterized as strong 

candidates for use of the Delphi were covered previously in the history and purpose section 

of this paper.  Next is the selection of the research sample, or in the nomenclature of the 

Delphi, the panel of experts.  Construction of a panel of experts was covered earlier in this 

paper.  With the research questions, design and sample in place, the process continues with a 

series of questionnaires administered to the panel of experts in a progression of rounds.  The 

round one questionnaire is typically structured as a collection of broad, unrestricted questions 

with the intent of drawing out as many opinions, ideas, and judgments from the panel of 

experts as they are inclined to submit (Hasson, et al., 2000; Jones & Hunter, 1995).  Hsu & 

Sandford (2007) advise that it is acceptable to alter this perspective by offering a more 
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fabricated questionnaire with the support of the literature on the topic of study, though Rowe 

et al. (1991) equates this alteration to “sloppy execution” (p. 240).   

 
 
 

 

Figure 3.  Flow Chart of a Typical Delphi Process.  Adapted from “The Delphi Method for 
Graduate Research,” by G. J. Skulmoski, F. T. Hartman, and J. Krahn, 2007, Journal of 
Information Technology Education, 6(1), p. 3.  Copyright 2007 by the Informing Science 
Institute. 
 
 

Data gathered from round one informs the construction of a more focused, structured 
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disagreement with the round two questionnaire content and submit their work back to the 

researcher for data analysis.   

 Round two data analysis informs the construction of a third questionnaire that 

initiates round three of the process.  The panel of experts receives the third questionnaire 

along with group level data on the status of consensus for each question.  This controlled 

feedback, mentioned earlier as one of the four characteristics of the Delphi, is typically 

generated using measures of central tendency and data dispersion to report findings.  Panel 

experts are given the opportunity to modify previous answers to questions in prior rounds 

based on reflection of their responses in the context of the group response.  Finally, round 

three responses are collected and analyzed by the researcher to render judgments on the level 

of consensus obtained on the topic of study (Jones & Hunter, 1995; Okoli & Pawlowski, 

2004; Powell, 2003; Rowe & Wright, 1999; Skulmoski et al., 2007). 

 While Skulmoski et al.’s (2007) representative model includes three rounds this is not 

a hard and fast rule.  Dalkey’s (1963) original use of the Delphi included five rounds.  

Delbecq et al. (1975) put the target number of rounds between three and five, contingent on 

the level of consensus desired by the researcher.  In their study of web-based Delphi 

research, Hatcher & Colton (2007) conclude, “in the related literature Delphi procedures 

typically consists of three or more rounds” (p. 574).  Hasson, Keeney & McKenna, (2000) 

reports, “the literature demonstrates that the classic Delphi technique had four rounds; 

however, more recent evidence appears to show that either two or three rounds are preferred” 

(p. 1011).  Ultimately the number of rounds conducted in a study is determined by the 

stability and consensus present in participant responses.  “Stability refers to the consistency 
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of responses between successive rounds of a study” (Dajani, Sincoff & Talley, 1979, p. 84).  

Dajani, et al. (1979) lament the fact that most researchers only consider consensus as a 

decision criteria for evaluating, and subsequently terminating a Delphi study.  Stability, they 

argue, trumps consensus in importance and is a necessary, even critical, consideration in 

evaluating the strength of a Delphi study.  Their evaluation framework, shown in figure 4,  

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 
Figure 4. Hierarchical stopping criteria for Delphi studies. Adapted from “Stability and 
Agreement Criteria for the Termination of Delphi Studies,” by J. S. Danjani, M. Z. Sincoff & 
W. K. Talley, 1979, Technological Forecasting and Social Change, 13(1), p. 85. Copyright 
1979 by Elsevier North-Holland, Inc. 
 

Issue 

Stable Unstable New round 

Consensus Disagreement Bipolarity Plurality Majority 

Terminate Terminate Check 
Subgroup 
structure 

Check 
clusters 

Terminate Rephrase Terminate Rephrase 

New round New round 



 

99 

is considered a classic decision-making model for deciding when to continue or terminate a 

Delphi study (von der Gracht, 2012). 

Stability is achieved between rounds when aggregate changes in a study’s mean, 

median, and mode are less than 15%.  Group stability is preferred over individual response 

stability, bowing to the Delphi’s foundational purpose of measuring the collective inclination 

of the group (Dajani et al., 1979; Scheibe, Skutsch & Schofer, 1975; von der Gracht, 2012).  

Then there is the question of what, exactly, is meant by consensus.  Scholars differ on this 

perspective.  Loughlin & Moore (1979) believe consensus is achieved with 51% agreement 

among study participants.  Sumison (1998) claims consensus is achieved with 70% 

agreement; Ulshak (1983) and Green, Jones, Hughes, & Williams (1999) suggest 80%.  Still 

others believe that response stability between rounds trumps percentage agreement on 

questions (Crisp, J., Pelletier, D., Duffield, C., Adams, & Nagy, 1997).  

Buck, Gross, Hakim & Weinblatt (1993) used the coefficient of variation (CV) to 

evaluate certain decision criteria associated with social policy implementation.  Zinn, 

Zalokowski, and Hunter (2001) also used CV to assess consensus among of panel of experts 

on the subject of evaluating organizational performance.  A measure of standard deviation 

divided by the mean, the authors established that a CV ≤ .50 suggests consensus among panel 

experts.  Proponents of using CV over more arbitrary thresholds of percent agreement among 

panelists cite the constructs holistic consideration of group responses (Buck et al., 1993).  

English & Kernan (1976) created a CV decision rule protocol guiding researchers in their 

quest to define appropriate levels of consensus in their studies.  Table 10 shows the English 

& Kernan (1976) model. 
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Table 10 

Coefficient of Variation Decision Rule Protocol for Delphi Consensus 

Coefficient of Variation (CV) Decision Rule 
0 < CV ≤ 0.5 Good degree of consensus; no need for additional 

round 
 

0.5 <CV ≤ 0.8 Less than a satisfactory degree of consensus; 
possible need for an additional round 
 

CV ≥ .8 Poor degree of consensus; definite need for an 
additional round 

Note. Adapted from “The Prediction of Air Travel and Aircraft Technology to the Year 2000 
Using the Delphi Method,” by J. M. English & G. L. Kernan, 1976, Transportation 
Research, 10(1), p. 6. Copyright 1976 by Pergamon Press. 
 
 
 

Study Approach to Delphi 

Past reviewers of tests included in the Mental Measurement Yearbook (MMY) 

populated this study’s panel of experts.  Anticipating the release of its 19th edition in 2014, 

the MMY is widely recognized as the go to source for consumers seeking expert reviews of 

over 2,000 commercially available psychological tests (Carlson & Geisinger, 2012).  The 

MMY’s founder, Oscar Buros, shared his vision for MMY in the forward of the very first 

edition. 

The Mental Measurements Yearbook should have a most salutary effect upon the use 

of standard tests in education and psychology.  Test users will be given much needed 

help in selecting tests which are most likely to meet their own needs.  They also will 

receive suggestions as to methods of appraising tests in light of their own values and 

needs.  The publication of frankly critical test reviews is likely to cause authors and 
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publishers to present full particulars concerning the methods used in constructing and 

validating the tests that they place on the market.  Tests not accompanied by detailed 

data on their construction, validation, uses, and limitations should be suspect (Buros, 

1938, pp. xiii-xiv). 

Use of the keywords “employee”, “selection”, and “development” inside the MMY 

test database revealed a total of 107 past reviewers with experience reviewing tests used for 

employee selection and development.  Preliminary investigation of the 107 identified expert 

panelists confirmed 87 valid email addresses for contact.  The target expert panelists 

participant count for the study was 25, with an estimated round two drop-off rate of 

approximately 22%.  The drop-off rate estimate comes from a review of 20 Delphi 

dissertations.  In total, 25 out of the 87 identified panelists responded favorably to the request 

to participate in the study.  18 expert panelists completed the round one survey, with 15 

expert panelists coming the round two survey. 

 In the round one survey, expert panelists were asked to rate their level of agreement 

on 30 statements pertaining to criteria professionals should consider when selecting 

instruments for use in employee selection and development (1 = strongly disagree; 2 = 

disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree).  Originating from 

section seven (Table 9) of this study’s literature review, the survey instrument contained 30 

statements administered electronically via Survey Monkey.  The round one survey instrument 

included an informed consent form, as well as demographic questions including respondent 

age, gender, race/ethnicity, education level, years experience with assessments, number of 

tests reviewed for the MMY, and principle professional field.  In addition to registering their 
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level of agreement to each statement on a 5-point Likert-type scale, expert panelists were 

also given the opportunity to offer comments related to each statement.  At the end of the 

round one survey instrument, expert panelists were given the opportunity to offer suggestions 

on decision criteria that should be considered when choosing instruments for employee 

selection and development applications not included in the round one survey.  Three 

additional items were added to the round two survey instrument, including the degree to 

which a test is designed, administered, scored, and interpreted consistent with it’s purpose 

and intended use, the physical structure of the test, and the credentials and qualifications of 

the test author. 

 In the round two survey, panelists were again asked to register their level of 

agreement on the original 30 statements, plus the three additional statements that emerged 

from round one comments.  The round two survey was administered to expert panelists in the 

same form and method as the round one survey instrument. 

Chapter Summary 

 This chapter provided a review of the Delphi’s history and purpose, principle 

characteristics, critiques and benefits, construction of a panel of experts, and process. The 

chapter also provided a detailed description of how the Delphi method was used in this study. 
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CHAPTER 4: FINDINGS 

Introduction 

 This chapter provides study findings from data collected on decision criteria used to 

choose assessment instruments for employee selection and development.  The chapter is 

divided into nine sections; research questions, review of data collection, study stability and 

consensus, study participant demographics, findings for five research questions, and 

summary data analysis. 

Research Questions 

 Study findings are presented consistent with the research questions governing this 

study: 

1. What are the decision criteria that should be considered when choosing assessment 

instruments for employee selection applications as identified by a panel of experts in 

psychometric instrument use? 

2. What are the decision criteria that should be considered when choosing assessment 

instruments for employee development applications? 

3. What is the level of importance of decision criteria that should be considered when 

selecting instruments for employee selection among an assembled panel of experts in 

psychometric instrument use and to what extent is there reliable consensus? 

4. What is the level of importance of decision criteria that should be considered when 

selecting instruments for employee development among an assembled panel of 

experts in psychometric instrument use and to what extent is there reliable 

consensus? 
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5. Are there differences in the opinion among an assembled panel of experts on decision 

criteria that should be considered when choosing assessment instruments for 

employee selection and development applications? 

Review of Data Collection, Study Stability, and Consensus 

 Data were collected using an exhaustive review of extant literature on instrument use 

in employee selection and development, followed by two rounds of a survey instrument 

administered electronically via Survey Monkey as described in Chapter 3.  Expert panelists 

registered their level of agreement on thirty statements related to decision criteria for 

choosing instruments for employee selection and development on a five-point Likert-type 

scale, and additionally, were given the opportunity to make specific comments about each 

statement: round one contained 131 comments while round two contained 81 comments.  

Three additional statements were added to the round two survey based on expert panelist 

comments from the round one survey instrument.  Round one of the study was completed by 

18 participants, with 15 participants completing round two, representing a drop off rate of 

20%, well within the estimated drop off rate of 22% discussed in Chapter 3. 

 Using decision criteria developed by Dajani et al. (1979) and Scheibe et al. (1975) to 

measure study stability between rounds, the percent change in mean ( ), median (MD), and 

mode (MO) between rounds one and two were calculated.  Analyses of these calculations 

confirm study stability between rounds (change in = 5.08%; MD = 4.50%; MD = 7.28%), 

with all three descriptive statistical results measuring <15%.  Table 11 provides individual 

statement stability measures for the study, demonstrating the stability of the instrument. 
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Table 11 

Instrument Stability Measures of Mean, Median, and Mode Between Rounds 

  MD MO %Δ 
 

%Δ 
MD 

%Δ 
MO 

1) The validity of a test is an important 
consideration when evaluating the quality of a 
test. 
 

      

   Selection R1 5.00 5 5 0.00 0.00 0.00 
   Selection R2 5.00 5 5    
   Development R1 4.67 5 5 2.94 0.00 0.00 
   Development R2 
 

4.53 5 5    

2) The criterion validity (strong test performance 
correlates strongly with on the job performance) 
of a test is an important consideration when 
evaluating the quality of a test. 
 

      

   Selection R1 4.61 5 5 3.23 0.00 0.00 
   Selection R2 4.47 5 5    
   Development R1 4.28 4 4 3.49 0.00 0.00 
   Development R2 
 

4.13 4 4    

3) The content validity of a test (content of test is 
representative of important aspects of 
performance) is an important consideration when 
evaluating the quality of a test. 
 

      

   Selection R1 4.39 5 5 3.19 0.00 0.00 
   Selection R2 4.53 5 5    
   Development R1 4.39 5 5 3.19 0.00 0.00 
   Development R2 
 

4.53 5 5    

4) The construct validity of a test (item measures 
taken from a sample represent the true score that 
exists in the population) is an important 
consideration when evaluating the quality of a 
test. 
 

      

   Selection R1 4.28 4 4 2.78 0.00 0.00 
   Selection R2 4.40 4 4    
   Development R1 4.33 4 4 0.00 0.00 0.00 
   Development R2 
 

4.33 4 5    
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Table 11 continued 
 
 
5) Validity generalization (claiming results from 
one study across a variety of settings) is a viable 
construct and is useful in considering validity of 
tests scores across multiple settings. 
 
   Selection R1 4.22 5 5 3.83 12.50 25.00 
   Selection R2 4.07 4 4    
   Development R1 3.94 4 4 0.00 0.00 0.00 
   Development R2 
 

3.73 4 4    

6) The reliability of a test is an important 
consideration when evaluating the quality of a 
test (Selection R1). 
 

      

   Selection R1 4.83 5 5 3.57 0.00 0.00 
   Selection R2 4.67 5 5    
   Development R1 4.72 5 5 2.66 0.00 0.00 
   Development R2 
 

4.60 5 5    

7) Alternate forms reliability (consistency of 
scores when test takers experience different 
forms of a test) is an important consideration 
when evaluating test quality (Selection R1). 
 

      

   Selection R1 3.83 4 4 8.49 0.00 0.00 
   Selection R2 3.53 4 4    
   Development R1 3.83 4 4 17.35 33.33 33.33 
   Development R2 
 

3.27 3 3    

8) Test/retest reliability (consistency of scores of 
the same test administered over different periods 
of time) is an important consideration when 
evaluating the quality of a test. 
 

      

   Selection R1 4.06 4 5 3.11 0.00 25.00 
   Selection R2 3.93 4 4    
   Development R1 3.78 4 4 3.03 0.00 0.00 
   Development R2 
 

3.67 4 4    

9) Internal consistency reliability (degree to 
which independent items on a test actually 
measure the same underlying construct) is an 
important consideration when evaluating the 
quality of a test. 
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Table 11 continued 
 
 
   Selection R1 

 
 

4.33 

 
 

5 

 
 

5 

 
 

4.41 

 
 

0.00 

 
 

0.00 
   Selection R2 4.53 5 5    
   Development R1 4.39 5 5 1.74 10.00 0.00 
   Development R2 
 

4.47 5 5    

10) Inter-rater reliability (degree to which two or 
more observers agree in their ratings of a subject 
or event) is an important consideration when 
evaluating the quality of a test. 
 

      

   Selection R1 4.22 4 4 0.00 0.00 0.00 
   Selection R2 4.00 4 4    
   Development R1 4.22 4 4 4.89 0.00 0.00 
   Development R2 
 

3.87 4 4    

11) Validity is more important than reliability 
when evaluating the quality of a test.  
 

      

   Selection R1 3.22 3 5 18.22 0.00 0.00 
   Selection R2 2.87 3 3    
   Development R1 3.17 3 5 21.95 0.00 0.00 
   Development R2 
 

2.73 3 3    

12) Reliability is more important than validity 
when evaluating the quality of a test. 
 

      

   Selection R1 2.28 2 2 0.46 0.00 0.00 
   Selection R2 2.40 2 2    
   Development R1 2.39 2 2 0.46 33.33 33.33 
   Development R2 
 

2.40 3 3    

13) Legal considerations (such as adverse impact 
and disparate impact) are important when 
evaluating the quality of a test. 
 

      

   Selection R1 4.00 4 4 3.23 0.00 0.00 
   Selection R2 4.13 4 4    
   Development R1 3.78 4 4 8.97 0.00 0.00 
   Development R2 
 

3.47 4 4    

14) The price of at test is an important 
consideration when evaluating the quality of a 
test. 
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Table 11 continued   
 
 
   Selection R1 

 
 
 

2.44 

 
 
 

3 

 
 
 

3 

 
 
 

20.29 

 
 
 

0.00 

 
 
 

0.00 
   Selection R2 3.07 3 3    
   Development R1 2.78 3 3 0.79 0.00 0.00 
   Development R2 
 

2.80 3 3    

15) When choosing a test that has been adapted 
from a pencil-and-paper administration to an 
electronic test administration, professionals 
should consider comparative psychometric 
qualities between the two forms when evaluating 
the quality of a test. 
 

      

   Selection R1 4.72 5 5 5.72 0.00 0.00 
   Selection R2 4.47 5 5    
   Development R1 4.61 5 5 6.41 0.00 0.00 
   Development R2 
 

4.33 4 4    

16) Measurement error (degree to which 
observed values are not representative of true 
values) is an important factor to consider when 
evaluating the quality of a test. 
 

      

   Selection R1 4.50 5 5 3.57 10.00 0.00 
   Selection R2 4.67 5 5    
   Development R1 4.39 4 4 1.19 0.00 0.00 
   Development R2 
 

4.33 4 4    

17) The security of test data and materials is an 
important consideration when evaluating the 
quality of a test. 
 

      

   Selection R1 4.22 4 4 5.56 0.00 0.00 
   Selection R2 4.33 4 4    
   Development R1 3.72 4 4 6.94 0.00 0.00 
   Development R2 
 

4.00 4 4    

18) The sampling method (including sample size) 
is an important consideration when evaluating 
the quality of a test. 
 

      

   Selection R1 4.28 4 4 1.28 0.00 0.00 
   Selection R2 4.33 4 4    
   Development R1 4.22 4 4 5.56 0.00 0.00 
   Development R2 
 

4.00 4 4    
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Table 11 continued 
 
 
19) Whether a test is grounded in an appropriate 
theoretical framework is an important 
consideration when evaluating the quality of a 
test. 
 
   Selection R1 3.89 4 4 7.41 0.00 0.00 
   Selection R2 4.20 4 4    
   Development R1 4.00 4 5 1.64 0.00 25.00 
   Development R2 
 

4.07 4 4    

20) An important consideration in evaluating the 
quality of a test is the test producer’s 
accommodation of both disabled and limited 
language proficiency respondents. 
 

      

   Selection R1 3.72 4 4 6.94 0.00 0.00 
   Selection R2 4.00 4 4    
   Development R1 3.61 4 4 4.97 0.00 0.00 
   Development R2 
 

3.80 4 4    

21) Clear test instructions for the test taker is  
an important consideration when evaluating the 
quality of a test. 
 

      

   Selection R1 4.28 4 4 1.28 0.00 0.00 
   Selection R2 4.40 4 4    
   Development R1 4.33 4 4 0.00 0.00 0.00 
   Development R2 
 

4.33 4 4    

22) The training provided for test administration, 
scoring and interpretation is an important 
consideration when evaluating the quality of a 
test. 
 

      

   Selection R1 3.78 4 4 4.17 0.00 0.00 
   Selection R2 4.00 4 4    
   Development R1 3.72 4 4 3.95 0.00 0.00 
   Development R2 
 

3.93 4 4    

23) How the confidentiality of a test taker’s 
identity and test results are protected is an 
important consideration when evaluating the 
quality of a test. 
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Table 11 continued 
 
 
   Selection R1 

 
 
 

4.00 

 
 
 

5 

 
 
 

5 

 
 
 

3.45 

 
 
 

12.50 

 
 
 

66.67 
   Selection R2 3.87 4 3    
   Development R1 3.89 4 5 6.06 0.00 66.67 
   Development R2 
 

3.67 4 3    

24) Test length is an important consideration 
when evaluating the quality of a test. 
 

      

   Selection R1 3.39 4 4 4.09 0.00 0.00 
   Selection R2 3.53 4 4    
   Development R1 3.56 4 4 2.56 0.00 0.00 
   Development R2 
 

3.47 4 4    

25) The time a test taker is given to complete a 
test is an important consideration when 
evaluating the quality of a test. 
 

      

   Selection R1 3.78 4 4 11.11 33.33 33.33 
   Selection R2 3.40 3 3    
   Development R1 3.61 4 3 12.85 16.67 0.00 
   Development R2 
 

3.20 3 3    

26) The quality of a test publisher has a direct 
impact on the quality of a test. 
 

      

   Selection R1 3.28 3 4 3.59 0.00 33.33 
   Selection R2 3.40 3 3    
   Development R1 3.33 3 3 0.00 0.00 0.00 
   Development R2 
 

3.33 3 3    

27) Whether or not a test manual is produced and 
supplied for a given test is an important 
consideration.  
 

      

   Selection R1 4.39 5 5 1.28 25.00 25.00 
   Selection R2 4.33 4 4    
   Development R1 4.44 5 5 7.53 25.00 25.00 
   Development R2 
 

4.13 4 4    

28) How closely a given test administration 
replicates the conditions in which the test was 
validated is an important consideration when 
evaluating the quality of a test. 
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Table 11 continued 
 
    
   Selection R1 

 
 
 

3.83 

 
 
 

4 

 
 
 

4 

 
 
 

5.74 

 
 
 

0.00 

 
 
 

0.00 
   Selection R2 4.07 4 4    
   Development R1 3.83 4 4 3.03 0.00 0.00 
   Development R2 
 

3.67 4 4    

29) Whether or not a test has been reviewed by 
the Mental Measurements Yearbook is an 
important consideration when evaluating the 
quality of a test. 
 

      

   Selection R1 3.39 4 4 3.74 16.67 0.00 
   Selection R2 3.27 3 4    
   Development R1 3.44 4 3 9.93 16.67 0.00 
   Development R2 
 

3.13 3 3    

30) The similarity of a test’s original reference 
group to the target group being assessed (how 
well sample population mirrors candidates being 
assessed) is an important consideration when 
evaluating the quality of a test. 
 

      

   Selection R1 3.89 4 4 8.85 16.67 0.00 
   Selection R2 4.27 4 4    
   Development R1 3.83 4 4 2.54 0.00 0.00 
   Development R2 
 

3.93 4 4    

 
 
 

With study stability confirmed, consensus among expert panelists was analyzed using 

coefficient of variation.  English & Kernan’s (1976) model for determining consensus was 

used to compare study findings to this established benchmark.  All statements across both 

rounds of the Delphi achieved a CV of < .50, suggesting a strong degree of consensus.  

Based on study findings in the first two rounds of the Delphi, and based on decision criteria 

suggested by Dajani et al. (1979) and Scheibe et al. (1975) concerning stability and English 

& Kernan (1976) concerning consensus, the decision was made to terminate the Delphi study 
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after round two.  Specific consideration of the CV for each statement in each round is 

discussed later in this chapter. 

Demographics 

 Demographic data collected for the study included age, gender, race/ethnicity, 

education level, years experience with assessments, the number of tests reviewed for the 

MMY, and principle professional field.  Expert panelists were exclusively male (100%, n = 

18), white (100%, n = 18), highly educated with doctorate and post doctorate credentials 

(100%, n = 18), working largely in the principle professional field of academia (83%, n = 

15).  Expert panelists had extensive experience with assessment instruments (  = 32.94 

years, SD = 8.61), averaged 11.39 (SD = 4.85) reviews for the MMY, and reported an 

average age of 63.22 (SD = 4.99) years.  Table 12 presents summary demographic data from 

expert panelists participating in the study.   

 
 
Table 12 
 
Summary Demographic Data for Expert Panelists 

 Frequency Percent 
Gender   
  Male 
  Female 
 

Race/Ethnicity 
  Hispanic 
  White 
  African American 
  Native Hawaiian 
  Asian 
  American Indian 
  Two or More Races 
 

 
18 
0 

 

 
0 
18 
0 
0 
0 
0 
0 

 

 
100.00 
0.00 

 

 
0.00 

100.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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Table 12 continued 
 
Education Level 
  High School Diploma 
  Associates Degree 
  Bachelors Degree 
  Masters Degree 
  Doctorate 
  Post Doctorate 
 

Principle Professional Field 
  Academia 
  Business & Industry 
  Consulting 
  Government 
  Non-Profit 

 
 
 
 
0 
0 
0 
0 
16 
2 

 

 
15 
2 
1 
0 
0 

 
 
 
 

0.00 
0.00 
0.00 
0.00 
89.00 
11.00 

 

 
83.00 
11.00 
6.00 
0.00 
0.00 

 
 Mean SD 
Age 63.22 4.99 
Years Experience with Assessments 32.94 8.61 
Number of Tests Reviewed for MMY 11.39 4.85 
 
 
 

Research Question One and Two: Decision Criteria for Instrument Use in Employee 

Selection and Development 

 The following section presents findings for the study’s first two research questions.  

What are the decision criteria that should be considered when choosing assessment 

instruments for employee selection applications as identified by a panel of experts in 

psychometric instrument use?  What are the decision criteria that should be considered when 

choosing assessment instruments for employee development applications?  An exhaustive 

review of the extant literature on assessment instrument use in employee selection and 

development generated a list of thirty-four items.  Reliability and validity were the most 

referenced decision criteria.  Table 13 presents the decision criteria for choosing assessment 
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instruments for employee selection and development.  A detailed accounting of each of the 

criterion listed in Table 9 is included in the last section of this study’s literature review. 

 
 
Table 13 
 
Decision Criteria for Choosing Instruments for Employee Selection and Development 

Decision Criteria Reference 

Validity- General Aquinis & Smith, 2007; AERA, 1999; Anderson, 2012; 
Borman, Hanson, & Hedge, 1997; Campbell, 1990; Fiala, 
2000; Furnham, 2008; Furnham & Jackson, 2011; Ghiselli, 
1973; Guion, 2011; Hough & Oswald, 2005; Hunter & 
Schmidt, 1982; ITC, 2000; Jenkins, 2001; Kaplan & 
Saccuzzo, 2009; Kemery, Mossholder, & Roth, 1987; 
Lamoureux, 2011; Lombardi, 2013; McDaniel et al., 2001; 
McKay, 2011; Meyer et al., 2001; Murphy & Shiarella, 1997; 
Murphy & Bartram, 2002; Murphy & Dziewecznski, 2005; 
Ones, Visvesvaran, & Schmidt, 1993; Ones, Dilchert, 
Viswesvaran, & Judge, 2007; Outtz, 2002; Robertson & 
Smith, 2001; Rothstein, Schmidt, Erwin, Owens, & Sparks, 
1990; Rothstein & Goffin, 2006; SIOP, 2003; Tett, Jackson, 
& Rothstein, 1991; Wolf & Jenkins, 2002 

Validity- Criterion  Berger & Ghei, 1995; BPS, 2012b; Fiala, 2000; Guion, 2011; 
Kaplan & Saccuzzo, 2009; McKay, 2011; Ones, Visvesvaran, 
& Schmidt, 1993; O’Neill, Goffin, & Gellatly, 2012; Pulakos, 
2005; Rominger & Sandoval, 1998; Salgado, Viswesvaran, & 
Ones, 2001; Wanek, 1999  

Validity- Content Berger & Ghei, 1995; BPS, 2012b; Fiala, 2000; Guion, 2011; 
Kaplan & Saccuzzo, 2009; Pulakos, 2005; Rominger & 
Sandoval, 1998  

Validity- Construct 

 

Berger & Ghei, 1995; BPS, 2012b; Buros, 2013; Fiala, 2000; 
Guion, 2011; Kaplan & Saccuzzo, 2009; Rominger  
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Table 13 continued  
 

& Sandoval, 1998; Salgado, Viswesvaran, & Ones, 2001 

Validity Generalization 

 

 

Anderson, 2012; Borman, Hanson, & Hedge, 1997; 
Campbell, 1990; Kemery, Mossholder, & Roth, 1987; 
Murphy, 2003; Pearlman, Schmidt, & Hunter, 1980; 
Rominger & Sandoval, 1998; Schmidt, 2012; SIOP, 2003 

Reliability- General Anderson, 2012; Borman, Hanson, & Hedge, 1997; BPS, 
2012b; Fiala, 2000; Guion, 2011; Hough & Oswald, 2005; 
ITC, 2000; Kaplan & Saccuzzo, 2009; Lombardi, 2013; 
McKay, 2011; O’Neill, Goffin, & Gellatly, 2012; SIOP, 
2003; Wolf & Jenkins, 2002 

Reliability- Alternate Forms AERA, 1999; Berger & Ghei, 1995; BPS, 2012b; Buros, 
2013; Fiala, 2000; SIOP, 2003 

Reliability- Test/Retest AERA, 1999; Berger & Ghei, 1995; BPS, 2012b; Buros, 
2013; Fiala, 2000; Pearman, 2013; Wanek, 1999  

Reliability- Internal 
Consistency 

AERA, 1999; Berger & Ghei, 1995; BPS, 2012b; Buros, 
2013; Fiala, 2000; Pearman, 2013; Wanek, 1999 

Reliability- Interrater SIOP, 2003 

Legal Considerations/Adverse 
Impact (includes publisher 
supporting user in event of 
legal case) 

 

Anderson, 2012; Fiala, 2000; Furnham, 2008; Houran & 
Lange, 2006; Hunter & Hunter, 1984; Hunter & Schmidt, 
1982; Kohl, 1983; Landon & Avery, 2007; Lasden, 1985; 
Menjoge, 2003; Murphy & Bartram, 2002; Murphy & 
Dziewecznski, 2005; Ones, Visvesvaran, & Schmidt, 1993; 
Outtz, 2002; Pulakos, 2005; Risvay & Hausdorf, 2011; 
Robertson & Smith, 2001; Rominger & Sandoval, 1998; 
Sharf & Jones, 2000; Wanek, 1999; Zemke, 1983 

Costs 

 

 

AERA, 1999; Berger & Ghei, 1995; Fiala, 2000; Furnham, 
2008; Furnham & Jackson, 2011; ITC, 2000; Jenkins, 2001; 
Meyer et al., 2001; Murphy & Shiarella, 1997;  
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Table 13 continued 

 

 
 
Murphy & Bartram, 2002; Pulakos, 2005; SIOP, 2003; 
Wanek, 1999; Wolf & Jenkins, 2002  

Psychometric Qualities of 
Electronic Tests Compared    
to Paper-and-Pencil Tests 

ITC, 2005; Meade, Michels, & Lautenschlager, 2007; 
Naglieri et al., 2004; Preckel & Thiemann, 2003; Weigold, 
Weigold, & Russell, 2013 

Measurement Error Specified AERA, 1999; Fiala, 2000; Guion, 2011; Kemery, 
Mossholder, & Roth, 1987; Mendoza & Mumford, 1987 

Security of Test Materials AERA, 1999; BPS, 2012b; Buros, 2013; Naglieri et al., 2004; 
Sharf & Jones, 2000; SIOP, 2003; Wolf & Jenkins, 2002 

Sampling Method Stated 
Clearly (includes sample    
size) 

AERA, 1999; BPS, 2012b; Buros, 2013; Guion, 2011  

Test Grounded in    
Appropriate Theoretical 
Framework 

AERA, 1999; Buros, 2013 

Reasonable Accommodations 
Provided for Disability and 
Limited Language Proficiency 

AERA, 1999; Fiala, 2000; ITC, 2000 

Clear Instructions Provided  
for Test Taker 

AERA, 1999 

Training Provided for Test  

Administration, Scoring, and 
Interpretation 

AERA, 1999; Berger & Ghei, 1995; Fiala, 2000; Lombardi,  

2013; SIOP, 2003 

Confidentiality AERA, 1999; Fiala, 2000; ITC, 2005; Naglieri et al., 2004; 
Wolf & Jenkins, 2002 
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Table 13 continued 
 
Testing Time/Length of Test 

 
 
AERA, 1999; Guion, 2011; Guion, 1991; ITC, 2000; SIOP, 
2003; Wanek, 1999 

Evaluation of Test Publisher, 
Number of Years in Business, 
Credibility, etc. 

Berger & Ghei, 1995; Houran & Lange, 2006 

Test Manual Provided BPS, 2012b; Fiala, 2000; Houran & Lange, 2006; ITC, 2000; 
Pearman, 2013  

Rationale for Item Selection Buros, 2013 

Intended Use of Results 
(classification, prediction, 
cause, explanation) 

Buros, 2013 

Test Administration  
Replicates Conditions in 
Which Test was Validated 

Buros, 2013; Fiala, 2000; SIOP, 2003 

Test Reporting Method and 
Interpretation 

Buros, 2013 

Test Reviewed by Mental 
Measurements Yearbook 

Fiala, 2000; Houran & Lange, 2006; Wanek, 1999  

Similarity of Reference   
Group to Target Group/Test 
Sample Population Mirrors 
Candidates Being Assessed 

Fiala, 2000; ITC, 2000; Kaplan & Saccuzzo, 2009; SIOP, 
2003; Wanek, 1999  

Interpretation Method Used 
(Norm referenced versus 
criterion referenced) 

Fiala, 2000 

Quality of Customer 
Service/Support From Test  

Lombardi, 2013 
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Table 13 continued 
 
Producer 

Response Format SIOP, 2003 

Medium Used SIOP, 2003; Wanek, 1999 

 
 
 
Research Question Three: Consensus Among Expert Panelists on Decision Criteria for 

Choosing Instruments for Employee Selection 

 The following section presents findings for the study’s third research question: What 

is the level of importance of decision criteria that should be considered when selecting 

instruments for employee selection among an assembled panel of experts in psychometric 

instrument use and to what extent is there reliable consensus?  Frequency distributions and 

descriptive statistics, including mean, standard deviation, median, mode, and coefficient of 

variation, for round one and two are presented.  In each case, the six highest rated and six 

lowest rated items are presented, followed by a detailed accounting of all items in summary 

tables. 

First, round one results for employee selection are presented.  The six criteria rated 

most important for choosing assessment instruments, as measured by response frequency, for 

employee selection applications in round one include the validity of the test (general), the 

reliability of the test (general), comparative psychometric properties between paper-and-

pencil and electronic test administrations, criterion validity, measurement error, and content 

validity.  The six criteria rated least important include whether reliability is more important 

than validity, the price of a test, whether validity is more important than reliability, the 
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quality of the test publisher, whether a test has been reviewed by MMY, and test length. 

Table 14 presents a frequency distribution of round one findings for selection.  Decision 

criteria is ordered from most important to least important, as measured by their response 

frequency. 

 
 
Table 14 
 
Frequency Distribution: Decision Criteria for Choosing Instruments for Employee Selection 
Round One, (n = 18) 
 1 2 3 4 5 
 f % f % f % f % f % 
The validity of a test is an 
important consideration 
when evaluating the quality 
of a test. 
 

0 0.00 0 0.00 0 0.00 0 0.00 18 100.00 

The reliability of a test is an 
important consideration 
when evaluating the quality 
of a test. 
 

0 0.00 0 0.00 0 0.00 3 16.70 15 83.30 

When choosing a test that 
has been adapted from a 
paper-and-pencil 
administration to an 
electronic test 
administration, professionals 
should consider comparative 
psychometric qualities 
between the two forms when 
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 0 0.00 5 27.80 13 72.20 

The criterion validity (strong 
test performance correlates 
with on the job performance) 
of a test is an important 
consideration when 
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 1 5.60 5 27.80 12 66.70 

Measurement error (degree  0 0.00 0 0.00 0 0.00 9 50.00 9 50.00 
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Table 14 continued 
 
to which observed values are 
not representative of the true 
values) is an important factor 
to consider when evaluating 
the quality of a test. 
 
The content validity of a test 
(content of the test is 
representative of important  
aspects of performance) is     
an important consideration 
when evaluating the quality 
of a test. 
 

 
0 

 
0.00 

 
0 

 
0.00 

 
3 

 
16.70 

 
5 

 
27.80 

 
10 

 
55.60 

Whether or not a test manual   
is produced and supplied for 
a given test is an important 
consideration in evaluating 
the quality of a test. 
 

0 0.00 1 5.60 2 11.10 4 22.20 11 61.10 

Internal consistency  
reliability (the degree to 
which independent items on 
a test actually measure the 
same underlying construct) is 
an important consideration    
when evaluating the quality 
of a test. 
 

0 0.00 1 5.60 2 11.10 5 27.80 10 55.60 

The construct validity of a 
test (item measures taken 
from a sample represent the 
true score that exists in the 
population) is an important 
consideration when 
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 1 5.60 11 61.10 6 33.30 

The sampling method- 
including sample size- is an 
important consideration 
when evaluating the quality 
of a test. 
 

0 0.00 0 0.00 2 11.10 9 50.00 7 38.90 
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Table 14 continued 
 
Clear test instructions for the 
test taker are an important 
consideration when 
evaluating the quality of a 
test. 
 

 
 

0 

 
 

0.00 

 
 

0 

 
 

0.00 

 
 

1 

 
 

5.60 

 
 

11 

 
 

61.10 

 
 

6 

 
 

33.30 

Validity generalization 
(claiming results from one 
study across a variety of 
settings) is a viable construct 
and is important in 
considering validity of test 
scores across multiple 
settings. 
 

1 5.60 0 0.00 2 11.10 7 38.90 8 44.40 

Inter-rater reliability (degree 
to which two or more 
observers agree in their 
ratings of a subject or event) 
is an important consideration 
when evaluating the quality 
of a test. 
 

0 0.00 1 5.60 1 5.60 9 50.00 7 38.90 

The security of test data and 
materials is an important 
consideration when 
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 3 16.70 8 44.40 7 38.90 

Test/retest reliability 
(consistency of scores of the 
same test administered over 
different periods of time) is 
an important consideration 
when evaluating the quality 
of a test. 
 

1 5.60 0 0.00 3 16.70 7 38.90 7 38.90 

Legal considerations (such as 
adverse impact and disparate 
impact) are important when 
evaluating the quality of a 
test. 
 

1 5.60 0 0.00 3 16.70 8 44.40 6 33.30 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 



 

122 

Table 14 continued 
 
How the confidentiality of a 
test taker’s identity and test 
results are protected is an 
important consideration 
when evaluating the quality 
of a test. 
 

 
 

1 

 
 

5.60 

 
 

2 

 
 

11.10 

 
 

2 

 
 

11.10 

 
 

4 

 
 

22.20 

 
 

9 

 
 

50.00 

Whether a test is grounded in 
an appropriate theoretical 
framework is an important 
consideration when 
evaluating the quality of a 
test. 
 

0 0.00 2 11.10 3 16.70 8 44.40 5 44.40 

The similarity of a test’s  
original reference group to 
the target group being 
assessed (how well sample 
population mirrors 
candidates being assessed) is 
an important consideration 
when evaluating the quality 
of a test. 
 

2 11.10 0 0.00 2 11.10 8 44.40 6 33.30 

Alternate forms reliability 
(consistency of scores when 
test takers experience 
different forms of a test) is 
an important consideration 
when evaluating the quality 
of a test. 
 

1 5.60 0 0.00 5 27.80 7 38.90 5 27.80 

How closely a given test 
administration replicates the 
conditions in which the test 
was validated is an important 
consideration when 
evaluating the quality of a 
test. 
 

0 0.00 2 11.10 3 16.70 9 50.00 4 22.20 

The training provided for test 
administration, scoring, and 
interpretation is an important 
consideration  
 
 
 

0 0.00 1 5.60 5 27.80 9 50.00 3 16.70 
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Table 14 continued 
 
when evaluating the quality 
of a test. 
 
The time a test taker is given 
to complete a test is an 
important consideration 
when evaluating the quality 
of a test. 
 

0 0.00 0 0.00 7 38.90 8 44.40 3 16.70 

An important consideration 
in evaluating the quality of a 
test is the test producer’s 
accommodation of both 
disabled and limited 
language proficiency 
respondents. 
 

0 0.00 0 0.00 7 38.90 9 50.00 2 11.10 

Test length is an important  
consideration when 
evaluating the quality of a 
test. 
 

0 0.00 4 22.20 2 11.10 10 55.60 2 11.10 

Whether or not a test has 
been reviewed by the Mental 
Measurements Yearbook is 
an important consideration 
when evaluating a test. 
 

1 5.60 2 11.10 6 33.30 7 38.90 2 11.10 

The quality of a test 
publisher has a direct impact 
on the quality of a test. 
 

1 5.60 3 16.70 6 33.30 6 33.30 2 11.10 

Validity is more important 
than reliability when 
evaluating a test. 
 

3 16.70 3 16.70 4 22.20 3 16.70 5 27.80 

The price of a test is an 
important consideration 
when evaluating the quality 
of a test. 
 

5 27.80 2 11.10 8 44.40 3 16.70 0 0.00 

Reliability is more important 
than validity when 
evaluating the quality of a 
test. 

3 16.70 8 44.40 6 33.30 1 5.60 0 0.00 
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Summary descriptive statistics of round one results for selection, including the mean  

( ), standard deviation (SD), median (MD), mode (MO), and coefficient of variation (CV), 

were calculated for responses to each statement.  Assessment of panel consensus was 

determined by evaluating the calculated CV against decision criteria advanced by English & 

Kernan (1976).  In every case, the CV was calculated to be < .50, suggesting consensus on all 

items. 

The highest rated six items, as measured using the mean, by the expert panelists were 

general validity ( = 5.00, SD = 0.00), general reliability ( = 4.83, SD = 0.38), 

consideration of psychometric qualities between paper-and-pencil and electronic test forms   

( = 4.72, SD = 0.46), criterion validity ( = 4.61, SD = 0.61), measurement error ( = 4.50, 

SD = 0.51), and content validity ( = 4.39, SD = 0.78).  The lowest rated six, as measured 

using the mean, by expert panelists were reliability being more important than validity ( = 

2.28, SD = 0.83), price of the test ( = 2.44, SD = 1.04), validity being more important than 

reliability ( = 3.22, SD = 1.48), quality of the test producer ( = 3.28, SD = 1.07), test 

reviewed by the MMY ( = 3.39, SD = 1.04), and test length ( = 3.39, SD = 1.04). 

The items with the highest level of agreement, as measured using the coefficient of 

variation, were general validity (CV = 0.00), general reliability (CV = 0.08), comparative 

psychometric qualities between paper-and-pencil and electronic test forms (CV = 0.10), 

measurement error (CV = 0.11), criterion validity (CV = 0.13), construct validity (CV = 

0.13), and in a tie for sixth, clear test instructions (CV = 0.13).  The items with the lowest 

level of agreement, as measured using the coefficient of variation, were validity being more 

important that reliability (CV = 0.46), price of the test (CV = 0.43), reliability being more 
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important than validity (CV = 0.36), quality of the test publisher (CV = 0.33), how the 

confidentiality of the test taker’s identity and test results are protected (CV = 0.32), and the 

similarity of the test’s original reference group to the target group being assessed (CV = 

0.32). 

Table 15 provides detailed round one summary statistics for decision criteria 

professionals should consider when choosing instruments for employee selection. 

 
 
Table 15 
 
Summary Descriptive Statistics of Mean, Standard Deviation, Mode, Median, and Coefficient 
of Variation for Decision Criteria for Choosing Instruments for Employee Selection Round 
One, (n = 18) 
  SD MD MO CV 
      
The validity of a test is an important consideration when 
evaluating the quality of a test. 
 

5.00 0.00 5 5 0.00 

The reliability of a test is an important consideration when 
evaluating the quality of a test. 
 

4.83 0.38 5 5 0.08 

When choosing a test that has been adapted from a paper-
and-pencil administration to an electronic test administration, 
professionals should consider comparative psychometric 
qualities between the two forms when evaluating the quality 
of a test. 
 

4.72 0.46 5 5 0.10 

The criterion validity (strong test performance correlates with 
on the job performance) of a test is an important 
consideration when evaluating the quality of a test. 
 

4.61 0.61 5 5 0.13 

Measurement error (degree to which observed values are not 
representative of the true values) is an important factor to 
consider when evaluating the quality of a test. 
 

4.50 0.51 5 5 0.11 

The content validity of a test (content of the test is 
representative of important aspects of performance) is an 
important consideration when evaluating the quality of a test. 
 
 

4.39 0.78 5 5 0.18 
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Table 15 continued 
 
Whether or not a test manual is produced and supplied for a 
given test is an important consideration in evaluating the 
quality of a test. 
 

 
4.39 

 
0.92 

 
5 

 
5 

 
0.21 

Internal consistency reliability (the degree to which  
independent items on a test actually measure the same 
underlying construct) is an important consideration when 
evaluating the quality of a test. 

4.33 0.91 5 5 0.21 

 
The construct validity of a test (item measures taken from a 
sample represent the true score that exists in the population) 
is an important consideration when evaluating the quality of 
a test. 
 

 
4.28 

 
0.57 

 
4 

 
4 

 
0.13 

The sampling method- including sample size- is an important 
consideration when evaluating the quality of a test. 
 

4.28 0.67 4 4 0.16 

Clear test instructions for the test taker are an important 
consideration when evaluating the quality of a test. 
 

4.28 0.57 4 4 0.13 

Validity generalization (claiming results from one study 
across a variety of settings) is a viable construct and is 
important in considering validity of test scores across 
multiple settings. 
 

4.22 1.06 5 5 0.25 

Inter-rater reliability (degree to which two or more observers 
agree in their ratings of a subject or event) is an important 
consideration when evaluating the quality of a test. 
 

4.22 0.81 4 4 0.19 

The security of test data and materials is an important 
consideration when evaluating the quality of a test. 
 

4.22 0.73 4 4 0.17 

Test/retest reliability (consistency of scores of the same test 
administered over different periods of time) is an important 
consideration when evaluating the quality of a test. 
 

4.06 1.06 4 5 0.26 

Legal considerations (such as adverse impact and disparate 
impact) are important when evaluating the quality of a test. 
 

4.00 1.03 4 4 0.26 

How the confidentiality of a test taker’s identity and test 
results are protected is an important consideration when 
evaluating the quality of a test. 
 

4.00 1.28 4 5 0.32 

Whether a test is grounded in an appropriate theoretical 
framework is an important consideration when evaluating   
the quality of a test. 
 

3.89 0.96 4 4 0.25 
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Table 15 continued 
 
The similarity of a test’s original reference group to the  
target group being assessed (how well sample population 
mirrors candidates being assessed) is an important 
consideration when evaluating the quality of a test. 
 

 
 

3.89 

 
 

1.23 

 
 

4 

 
 

4 

 
 

0.32 

Alternate forms reliability (consistency of scores when test 
takers experience different forms of a test) is an important 
consideration when evaluating the quality of a test. 
 

3.83 1.04 4 4 0.27 

How closely a given test administration replicates the 
conditions in which the test was validated is an important 
consideration when evaluating the quality of a test. 
 

3.83 0.92 4 4 0.24 

The training provided for test administration, scoring, and 
interpretation is an important consideration when evaluating 
the quality of a test. 

3.78 0.81 4 4 0.21 

 
The time a test taker is given to complete a test is an 
important consideration when evaluating the quality of a test. 
 

 
3.78 

 
0.73 

 
4 

 
4 

 
0.19 

An important consideration in evaluating the quality of a test 
is the test producer’s accommodation of both disabled and 
limited language proficiency respondents. 
 

3.72 0.67 4 4 0.18 

Test length is an important consideration when evaluating the 
quality of a test. 
 

3.39 1.04 4 4 0.31 

Whether or not a test has been reviewed by the Mental 
Measurements Yearbook is an important consideration when 
evaluating a test. 
 

3.39 1.04 4 4 0.31 

The quality of a test publisher has a direct impact on the 
quality of a test. 
 

3.28 1.07 3 4 0.33 

Validity is more important than reliability when evaluating a 
test. 
 

3.22 1.48 3 5 0.46 

The price of a test is an important consideration when 
evaluating the quality of a test. 
 

2.44 1.04 3 3 0.43 

Reliability is more important than validity when evaluating 
the quality of a test. 

2.28 0.83 2 2 0.36 

 
 
 



 

128 

Second, the results of round two for employee selection are presented.  The six 

criteria rated most important for choosing assessment instruments, as measured by response 

frequency, for employee selection applications include test general validity, general 

reliability, measurement error, content validity, internal consistency, and the degree to which 

a test is designed, administered, scored, and interpreted with its intended purpose and use in 

mind.  The six criteria rated least important were reliability being more important than 

validity, validity being more important than reliability, the price of a test, whether a test was 

reviewed by the MMY, the quality of the test publisher, and the time given to the test taker to 

complete the test.  Table 16 presents a frequency distribution of round two findings for 

selection. 

 
 
Table 16 
 
Frequency Distribution: Decision Criteria for Choosing Instruments for Employee Selection 
Round Two, (n = 15) 
 1 2 3 4 5 
 f % f % f % f % f % 
The validity of a test is an 
important consideration when 
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 0 0.00 0 0.00 15 100.00 

The reliability of a test is an 
important consideration when 
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 1 6.70 3 20.00 11 73.30 

Measurement error (the 
degree to which observed 
values are  not representative 
of true  values) is an 
important factor to consider 
when evaluating the quality of 
a test. 

0 0.00 0 0.00 0 0.00 5 33.30 10 66.70 
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Table 16 continued 
 
The content validity of a test 
(content of test is 
representative of important 
aspects of performance) is an 
important consideration when 
evaluating the quality of a 
test. 
 

 
 

0 

 
 

0.00 

 
 

0 

 
 

0.00 

 
 

1 

 
 

6.70 

 
 

5 

 
 

3.30 

 
 

9 

 
 

60.00 

Internal consistency reliability 
(degree to which independent 
items on a test actually 
measure the same underlying 
construct) is an important 
consideration when evaluating 
the quality of a test. 
 

0 0.00 0 0.00 1 6.70 5 33.30 9 60.00 

The degree to which a test is 
designed, administered, 
scored, and interpreted 
consistent with it’s purpose 
and intended use is an 
important consideration in  
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 0 0.00 7 46.70 8 53.30 

The criterion validity (strong 
test performance correlates 
strongly with on the job 
performance) of a test is an 
important consideration when 
evaluating the quality of a 
test. 
 

1 6.70 0 0.00 0 0.00 4 26.70 10 66.70 

When choosing a test that has 
been adapted from a paper-
and-pencil administration to 
an electronic test 
administration, professionals 
should consider comparative 
psychometric qualities 
between the two forms when 
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 1 5.60 6 40.00 8 53.30 
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Table 16 continued 
 
The construct validity of a  
test (item measures taken 
from a sample represent the 
true score that exists in the 
population) is an important 
consideration when  
evaluating the quality of a 
test. 
 

 
 
 

0 

 
 
 

0.00 

 
 
 

0 

 
 
 

0.00 

 
 
 

1 

 
 
 

6.70 

 
 
 

7 

 
 
 

46.70 

 
 
 

7 

 
 
 

46.70 

Clear instructions for the  
test taker is an important 
consideration when  
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 0 0.00 9 60.00 6 40.00 

The security of test data and 
materials is an important 
consideration when  
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 1 6.70 8 53.30 6 40.00 

The sampling method- 
including sample size- is      
an important consideration 
when evaluating the quality   
of a test. 
 

0 0.00 1 6.70 1 6.70 10 66.70 3 20.00 

Whether or not a test    
manual is produced and 
supplied for a given test is an 
important consideration in 
evaluating the quality of a 
test. 
 

0 0.00 0 0.00 1 6.70 8 53.30 6 40.00 

The similarity of a test’s 
original reference group to the 
target group being assessed 
(how well sample population 
mirrors candidates being 
assessed) is an important 
consideration when evaluating 
the quality of a test. 
 

0 0.00 1 6.70 0 0.00 8 53.30 6 40.00 

Whether a test is grounded in 
an appropriate theoretical 
framework is an important  

0 0.00 0 0.00 3 20.00 7 46.70 5 33.30 
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Table 16 continued 
 
consideration when evaluating 
the quality of a test. 
 
Legal considerations (such   
as adverse impact and 
disparate impact) are 
important when evaluating  
the quality of a test. 
 

0 0.00 1 6.70 2 13.30 6 40.00 6 40.00 

Validity generalization 
(claiming results from one 
study across a variety of 
settings) is a viable construct 
and is useful in considering 
the validity of test scores 
across multiple settings. 
 

0 0.00 2 13.30 1 6.70 6 40.00 6 40.00 

How closely a given test 
administration replicates     
the conditions in which the 
test was validated is an 
important consideration    
when evaluating the quality of 
a test. 
 

0 0.00 0 0.00 2 13.30 10 66.70 3 20.00 

Inter-rater reliability (degree 
to which two or more 
observers agree in their 
ratings of a subject or event) 
is an important consideration 
when evaluating the quality of 
a test. 
 

0 0.00 0 0.00 3 20.00 9 60.00 3 20.00 

An important consideration  
in evaluating the quality of     
a test is the test producer’s 
accommodation of both 
disabled and limited   
language proficiency 
respondents. 
 

0 0.00 1 6.7 2 13.30 8 53.30 4 26.70 

The training provided for   
test administration, scoring, 
and interpretation is an 
important consideration when 
evaluating test quality. 
 

0 0.00 1 6.70 3 20.00 6 40.00 5 33.30 
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Table 16 continued 
 
Test/retest reliability 
(consistency of scores of     
the same test administered 
over different periods of time) 
is an important consideration 
when evaluating the quality  
of a test. 
 

 
 

0 

 
 

0.00 

 
 

1 

 
 

6.70 

 
 

3 

 
 

20.00 

 
 

7 

 
 

46.70 

 
 

4 

 
 

26.70 

How the confidentiality of a 
test taker’s identity and test 
results are protected is an 
important consideration when 
evaluating the quality of a 
test. 
 

0 0.00 1 6.70 5 33.30 4 26.70 5 33.30 

The physical structure of a 
test (font size, readability, 
response format, as examples) 
is an important consideration 
in evaluating the quality of a 
test. 
 

0 0.00 1 6.70 2 13.30 11 73.30 1 6.70 

The credentials and 
qualifications of the test 
author are important 
considerations when 
evaluating the quality of a 
test. 
 

0 0.00 2 13.30 4 26.70 6 40.00 3 20.00 

Alternate forms reliability 
(consistency of scores when 
test takers experience 
different forms of a test) is an 
important consideration when 
evaluating the quality of a 
test. 
 

0 0.00 2 13.30 4 26.70 8 53.30 1 6.70 

Test length is an important 
consideration when  
evaluating the quality of a 
test. 
 

0 0.00 2 13.30 3 20.00 10 66.70 0 0.00 

The time a test taker is given 
to complete a test is an 
important consideration when  
 
 

0 0.00 0 0.00 10 66.70 4 26.70 1 6.70 
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Table 16 continued 
 
evaluating the quality of a 
test. 
 
The quality of a test publisher 
has a direct impact on the 
quality of a test. 
 

0 0.00 3 20.00 6 40.00 3 20.00 3 20.00 

Whether or not a test has been 
reviewed by the Mental 
Measurements Yearbook is an 
important consideration when 
evaluating the quality of a 
test. 
 

1 6.70 2 13.30 4 26.70 7 46.70 1 6.70 

The price of a test is an 
important consideration when 
evaluating the quality of a 
test. 

2 13.30 2 13.30 5 33.30 5 33.30 1 6.70 

 
Validity is more important 
than reliability when 
evaluating the quality of a 
test. 
 
Reliability is more important 
than validity when evaluating 
the quality of a test. 

 
1 
 
 
 
 

3 

 
6.70 

 
 
 
 

20.00 

 
4 
 
 
 
 

6 

 
26.70 

 
 
 
 

40.00 

 
6 
 
 
 
 

5 

 
40.00 

 
 
 
 

33.33 

 
2 
 
 
 
 

1 

 
13.30 

 
 
 
 

6.70 

 
2 
 
 
 
 

0 

 
13.30 

 
 
 
 

0.00 

           
 
 
Summary descriptive statistics of round two results for selection, including the mean  

( ), standard deviation (SD), median (MD), mode (MO), and coefficient of variation (CV), 

were calculated for responses to each statement.  Assessment of panel consensus was 

determined by evaluating the calculated CV against decision criteria advanced by English & 

Kernan (1976).  In every case, the CV was calculated to be < .50, suggesting consensus on all 

items. 

The highest rated six items, as measured using the mean, by the expert panelists were 

general validity ( = 5.00, SD = 0.00), general reliability ( = 4.67, SD = 0.62), measurement 
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error ( = 4.67, SD = 0.49), content validity ( = 4.53, SD = 0.64), internal consistency ( = 

4.53, SD = 0.64), and the degree to which a test is designed, administered, scored, and 

interpreted consistent with it’s purpose and intended use ( = 4.53, SD = 0.52).  The lowest 

rated six items, as measured using the mean, were reliability being more important than 

validity ( = 2.40, SD = 0.99), validity being more important than reliability ( = 2.87, SD = 

1.13), price of the test ( = 3.07, SD = 1.16), whether a test has been reviewed in MMY ( = 

3.27, SD = 1.16), quality of the test publisher ( = 3.40, SD = 1.06), and adequate time given 

to the test taker to complete test ( = 3.40, SD = 0.63). 

The items with the highest level of agreement, as measured using the coefficient of 

variation, were general validity (CV= 0.00), measurement error (CV = 0.10), the degree to 

which a test is designed, administered, scored, and interpreted consistent with it’s purpose 

and intended use (CV = 0.11), sampling method (CV = 0.11), and clear instructions for the 

test taker (CV = 0.12).  The items with the lowest level of agreement, as measured using the 

coefficient of variation, were reliability being more important than validity (CV = 0.41), 

validity being more important than reliability (CV = 0.39), the price of a test (CV = 0.38), 

whether or not a test has been reviewed in MMY (CV = 0.36), the quality of the test 

publisher (CV = 0.31), and the credentials and qualifications of the test author (CV = 0.27).  

Table 17 provides detailed round one summary statistics for decision criteria 

professionals should consider when choosing instruments for employee selection. 
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Table 17 

Summary Descriptive Statistics of Mean, Standard Deviation, Mode, Median, and Coefficient 
of Variation for Decision Criteria for Choosing Instruments for Employee Selection Round 
Two, (n=15) 
  SD MD MD CV 
The validity of a test is an important consideration when 
evaluating the quality of a test. 
 

5.00 0.00 5 5 0.00 

The reliability of a test is an important consideration when 
evaluating the quality of a test. 
 

4.67 0.62 5 5 0.13 

Measurement error (the degree to which observed values are 
not representative of true values) is an important factor to 
consider when evaluating the quality of a test. 
 

4.67 0.49 5 5 0.10 

The content validity of a test (content of test is representative 
of important aspects of performance) is an important 
consideration when evaluating the quality of a test. 
 

4.53 0.64 5 5 0.14 

Internal consistency reliability (degree to which independent 
items on a test actually measure the same underlying construct) 
is an important consideration when evaluating the quality of a 
test. 
 

4.53 0.64 5 5 0.14 

The degree to which a test is designed, administered, scored, 
and interpreted consistent with it’s purpose and intended use is 
an important consideration in evaluating the quality of a test. 
 

4.53 0.52 5 5 0.11 

The criterion validity (strong test performance correlates 
strongly with on the job performance) of a test is an important 
consideration when evaluating the quality of a test. 
 

4.47 1.06 5 5 0.24 

When choosing a test that has been adapted from a paper-and-
pencil administration to an electronic test administration, 
professionals should consider comparative psychometric 
qualities between the two forms when evaluating the quality of 
a test. 
 

4.47 0.64 5 5 0.14 

The construct validity of a test (item measures taken from a 
sample represent the true score that exists in the population) is 
an important consideration when evaluating the quality of a 
test. 

4.40 0.63 4 4 0.14 

 
Clear instructions for the test taker is an important 
consideration when evaluating the quality of a test. 
 

 
4.40 

 
0.51 

 
4 

 
4 

 
0.12 

The security of test data and materials is an important  
 

4.33 0.62 4 4 0.14 
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Table 17 continued 
 
consideration when evaluating the quality of a test. 
 
The sampling method- including sample size- is an important 
consideration when evaluating the quality of a test. 
 

4.33 0.49 4 4 0.11 

Whether or not a test manual is produced and supplied for a 
given test is an important consideration in evaluating the 
quality of a test. 
 

4.33 0.62 4 4 0.14 

The similarity of a test’s original reference group to the target 
group being assessed (how well sample population mirrors 
candidates being assessed) is an important consideration when 
evaluating the quality of a test. 
 

4.27 0.80 4 4 0.19 

Whether a test is grounded in an appropriate theoretical 
framework is an important consideration when evaluating the 
quality of a test. 

4.20 0.68 4 4 0.16 

 
Legal considerations (such as adverse impact and disparate 
impact) are important when evaluating the quality of a test. 
 

 
4.13 

 
0.92 

 
4 

 
4 

 
0.22 

Validity generalization (claiming results from one study across 
a variety of settings) is a viable construct and is useful in 
considering the validity of test scores across multiple settings. 
 

4.07 1.03 4 4 0.25 

How closely a given test administration replicates the 
conditions in which the test was validated is an important 
consideration when evaluating the quality of a test. 
 

4.07 0.59 4 4 0.15 

Inter-rater reliability (degree to which two or more observers 
agree in their ratings of a subject or event) is an important 
consideration when evaluating the quality of a test. 
 

4.00 0.65 4 4 0.16 

An important consideration in evaluating the quality of a test is 
the test producer’s accommodation of both disabled and 
limited language proficiency respondents. 
 

4.00 0.85 4 4 0.21 

The training provided for test administration, scoring, and 
interpretation is an important consideration when evaluating 
the quality of a test. 
 

4.00 0.93 4 4 0.23 

Test/retest reliability (consistency of scores of the same test 
administered over different periods of time) is an important 
consideration when evaluating the quality of a test. 
 

3.93 0.88 4 4 0.22 

How the confidentiality of a test taker’s identity and test results 
are protected is an important consideration when  
 

3.87 0.99 4 3 0.26 
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Table 17 continued 
 
evaluating the quality of a test. 
 
The physical structure of a test (font size, readability, response 
format, as examples) is an important consideration in 
evaluating the quality of a test. 
 

3.80 0.68 4 4 0.18 

The credentials and qualifications of the test author are 
important considerations when evaluating the quality of a test. 
 

3.67 0.98 4 4 0.27 

Alternate forms reliability (consistency of scores when test 
takers experience different forms of a test) is an important 
consideration when evaluating the quality of a test. 
 

3.53 0.83 4 4 0.24 

Test length is an important consideration when evaluating the 
quality of a test. 

3.53 0.74 4 4 0.21 

 
The time a test taker is given to complete a test is an important 
consideration when evaluating the quality of a test. 
 

 
3.40 

 
0.63 

 
3 

 
3 

 
0.19 

The quality of a test publisher has a direct impact on the 
quality of a test. 
 

3.40 1.06 3 3 0.31 

Whether or not a test has been reviewed by the Mental 
Measurements Yearbook is an important consideration when 
evaluating the quality of a test. 
 

3.27 1.16 3 4 0.36 

The price of a test is an important consideration when 
evaluating the quality of a test. 
 

3.07 1.16 3 3 0.38 

Validity is more important than reliability when evaluating the 
quality of a test. 
 
Reliability is more important than validity when evaluating the 
quality of a test. 

2.87 
 
 

2.40 

1.13 
 
 

0.99 

3 
 
 

2 

3 
 
 

2 

0.39 
 
 

0.41 

 
 
 

Research Question Four: Consensus Among Expert Panelists on Decision Criteria for 

Choosing Instruments for Employee Development 

 The following section presents findings for the study’s fourth research question: What 

is the level of importance of decision criteria that should be considered when selecting 

instruments for employee development among an assembled panel of experts in 
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psychometric instrument use and to what extent is there reliable consensus?  Frequency 

distributions and descriptive statistics, including mean, standard deviation, median, mode, 

and coefficient of variation, for round one and two are presented.  In each case, the six 

highest rated and six lowest rated items are presented, followed by a detailed accounting of 

all items in summary tables. 

First, round one results for employee development are presented.  The six criterion 

rated most important, as measured by response frequency, were general reliability, general 

validity, comparative psychometric qualities between paper-and-pencil and electronic test 

formats, a test manual provided for administrators of tests, content validity, and internal 

consistency.  The six criterion rated least important were reliability being more important 

than validity, the price of a test, validity being more important than reliability, quality of the 

test publisher, whether a test is reviewed in the MMY, and test length.  Table 18 presents a 

frequency distribution of round one findings for employee development. 

 
 
Table 18 
 
Frequency Distribution: Decision Criteria for Choosing Instruments for Employee 
Development Round One, (n = 18) 
 1 2 3 4 5 
 f % f % f % f % f % 
The reliability of a test is an 
important consideration when 
evaluating the quality of a test. 
 

0 0.00 0 0.00 0 0.00 5 27.80 13 72.20 

The validity of a test is an 
important consideration when 
evaluating the quality of a test. 
 

0 0.00 0 0.00 0 0.00 7 38.90 11 61.10 

When choosing a test that has 
been adapted from a paper-and-
pencil administration to an  

0 0.00 0 0.00 0 0.00 7 38.90 11 61.10 
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Table 18 continued 
 
electronic test administration, 
professionals should consider 
comparative psychometric 
qualities between the two forms 
when evaluating the quality of a 
test. 
 
Whether or not a test manual is 
produced and supplied for a given 
test is an important consideration 
in evaluating the quality of a test. 
 

0 0.00 0 0.00 2 11.10 6 33.30 10 55.60 

The content validity of a test 
(content of test is representative 
of important aspects of 
performance) is an important 
consideration when evaluating the 
quality of a test. 
 

0 0.00 0 0.00 3 16.70 5 27.80 10 55.60 

Internal consistency reliability 
(degree to which independent 
items on a test actually measure 
the same underlying construct) is 
an important consideration when 
evaluating the quality of a test. 
 

0 0.00 0 0.00 2 11.10 7 38.90 9 50.00 

Measurement error (degree to 
which observed values are not 
representative of true values) is an 
important factor to consider when 
evaluating the quality of a test. 
 

0 0.00 0 0.00 1 5.60 9 50.00 8 44.40 

The construct validity of a test 
(item measures taken from a 
sample that represent the true 
score that exists in the population) 
is an important consideration 
when evaluating the quality of a 
test. 
 

0 0.00 0 0.00 1 5.60 10 55.60 7 38.90 

Clear test instructions for the test 
taker is an important 
consideration when evaluating the 
quality of a test. 
 
 
 

0 0.00 0 0.00 1 5.60 10 55.60 7 38.90 
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Table 18 continued 
 
The criterion validity (strong test 
performance correlates strongly 
with on the job performance) of a 
test is an important consideration 
when evaluating the quality of a 
test. 
 

 
0 

 
0.00 

 
0 

 
0.00 

 
2 

 
11.10 

 
9 

 
50.00 

 
7 

 
38.90 

Inter-rater reliability (degree to 
which two or more observers 
agree in their ratings of a subject 
or event) is an important 
consideration when evaluating the 
quality of a test. 
 

0 0.00 1 5.60 1 5.60 9 50.00 7 38.90 

The sampling method- including 
sample size- is an important 
consideration when evaluating the 
quality of a test. 
 

0 0.00 0 0.00 2 11.10 10 55.60 6 33.30 

Whether a test is grounded in an 
appropriate theoretical framework 
is an important consideration 
when evaluating the quality of a 
test. 
 

0 0.00 2 11.10 3 16.70 6 33.30 7 38.90 

Validity generalization (claiming 
results from one study across a 
variety of settings) is a viable 
construct and is useful in 
considering validity of test scores 
across multiple settings. 
 

1 5.60 1 5.60 2 11.10 8 44.40 6 33.30 

How the confidentiality of a test 
taker’s identity and test results are 
protected is an important 
consideration when evaluating the 
quality of a test. 
 

1 5.60 2 11.10 3 16.70 4 22.20 8 44.40 

Alternate forms reliability 
(consistency of scores when test 
takers experience different forms 
of a test) is an important 
consideration when evaluating the 
quality of a test. 
 

1 5.60 0 0.00 4 22.20 9 50.00 4 22.20 
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Table 18 continued 
 
How closely a given test 
administration replicates the 
conditions in which the test was 
validated is an important 
consideration when evaluating the 
quality of a test. 
 

 
 

0 

 
 

0.00 

 
 

2 

 
 

11.10 

 
 

2 

 
 

11.10 

 
 

11 

 
 

61.10 

 
 

3 

 
 

16.70 

The similarity of a test’s original 
reference group to the target 
group being assessed) how well 
the sample population mirrors 
candidates being assessed) is an 
important consideration when 
evaluating the quality of a test. 
 

2 11.10 0 0.00 2 11.10 9 50.00 5 27.80 

Test/retest reliability (consistency 
of scores of the same test 
administered over different 
periods of time) is an important 
consideration when evaluating the 
quality of a test. 
 

1 5.60 0 0.00 5 27.80 8 44.40 4 22.20 

Legal considerations (such as 
adverse impact and disparate 
impact) are important when 
evaluating the quality of a test. 

1 5.60 1 5.60 4 22.20 7 38.90 5 27.80 

 
The security of test data and 
materials is an important 
consideration when evaluating the 
quality of a test. 
 

 
0 

 
0.00 

 
1 

 
5.60 

 
6 

 
33.30 

 
8 

 
44.40 

 
3 

 
16.70 

The training provided for test 
administration, scoring, and 
interpretation is an important 
consideration when evaluating the 
quality of a test. 
 

0 0.00 1 5.60 6 33.30 8 44.40 3 16.70 

An important consideration in 
evaluating the quality of a test is 
the test producer’s 
accommodation of both disabled 
and limited language proficiency 
respondents. 
 

0 0.00 0 0.00 8 44.40 9 50.00 1 5.60 
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Table 18 continued 
 
The time a test taker is given to 
complete a test is an important 
consideration when evaluating the 
quality of a test. 
 

 
 

0 

 
 

0.00 

 
 

0 

 
 

0.00 

 
 

9 

 
 

50.00 

 
 

7 

 
 

38.90 

 
 

2 

 
 

11.10 

Test length is an important 
consideration when evaluating the 
quality of a test. 
 

0 0.00 4 22.20 2 11.10 10 55.60 2 11.10 

Whether or not a test has been 
reviewed by the Mental 
Measurements Yearbook is an 
important consideration when 
evaluating a test. 
 

1 5.60 2 11.10 6 33.30 6 33.30 3 16.70 

The quality of a test publisher has 
a direct impact on the quality of a 
test. 
 

1 5.60 2 11.10 7 38.90 6 33.30 2 11.10 

Validity is more important than 
reliability when evaluating a test. 
 

3 16.70 3 16.70 4 22.20 4 22.20 4 22.20 

The price of a test is an important 
consideration when evaluating the 
quality of a test. 

3 16.70 3 16.70 8 44.40 3 16.70 1 5.60 

 
Reliability is more important than 
validity when evaluating the 
quality of a test. 

 
2 

 
11.10 

 
8 

 
44.40 

 
7 

 
38.90 

 
1 

 
5.60 

 
0 

 
0.00 

 
 
 

Summary descriptive statistics of round one findings for employee development, 

including the mean ( ), standard deviation (SD), median (MD), mode (MO), and coefficient 

of variation (CV), were calculated for responses to each statement.  Assessment of panel 

consensus was determined by evaluating the calculated CV against decision criteria advanced 

by English & Kernan (1976).  In every case, the CV was calculated to be < .50, suggesting 

consensus on all items. 
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The highest rated six items, as measured using the mean, by the expert panelists were 

general reliability ( = 4.72, SD = 0.46), general validity ( = 4.67, SD = 0.49), 

consideration of comparative psychometric qualities between paper-and-pencil and electronic 

test forms ( = 4.61, SD = 0.50), provision of a test manual ( = 4.44, SD = 0.70), content 

validity ( = 4.39, SD = 0.78), and internal consistency ( = 4.39, SD = 0.70).  The lowest 

rated six items, as measured using the mean, by expert panelists were reliability being more 

important that validity ( = 2.39, SD = 0.78), price of the test ( = 2.78, SD = 1.11), validity 

being more important than reliability ( = 3.17, SD = 1.42), quality of the test publisher ( = 

3.33, SD = 1.03), test reviewed in the MMY ( = 3.44, SD = 1.10), and test length ( = 3.56, 

SD = 0.98).   

The items with the highest level of agreement, as measured using the coefficient of 

variation, were general reliability (CV = 0.10), general validity (CV = 0.10), comparative 

psychometric qualities between paper-and-pencil test forms (CV = 0.11), measurement error 

(CV = 0.14), construct validity (CV = 0.14), and clear test instructions (CV = 0.14).  The 

items with the lowest level of agreement, as measured by the coefficient of variation, were 

validity being more important than reliability (CV = 0.45), the price of a test (CV = 0.40), 

reliability being more important than validity (CV = 0.33), how the confidentiality of a test 

taker’s identity and test results are protected (CV = 0.33), whether a test has been reviewed 

by the MMY (CV = 0.32), tied for sixth, the quality of the test publisher (CV = 0.31), and the 

similarity of a test’s original reference group to the target group being assessed (CV = 0.31). 

Table 19 provides detailed round one summary descriptive statistics for decision 

criteria professionals should consider when choosing instruments for employee development. 
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Table 19 

Summary Descriptive Statistics of Mean, Standard Deviation, Mode, Median, and Coefficient 
of Variation for Decision Criteria for Choosing Instruments for Employee Development 
Round One, (n = 18) 
  SD MD MO CV 
The reliability of a test is an important consideration when 
evaluating the quality of a test. 
 

4.72 0.46 5 5 0.10 

The validity of a test is an important consideration when 
evaluating the quality of a test. 
 

4.67 0.49 5 5 0.10 

When choosing a test that has been adapted from a paper-
and-pencil administration to an electronic test 
administration, professionals should consider comparative 
psychometric qualities between the two forms when 
evaluating the quality of a test. 

4.61 0.50 5 5 0.11 

 
Whether or not a test manual is produced and supplied for 
a given test is an important consideration in evaluating the 
quality of a test. 
 

 
4.44 

 
0.70 

 
5 

 
5 

 
0.16 

The content validity of a test (content of test is 
representative of important aspects of performance) is an 
important consideration when evaluating the quality of a 
test. 
 

4.39 0.78 5 5 0.18 

Internal consistency reliability (degree to which 
independent items on a test actually measure the same 
underlying construct) is an important consideration when 
evaluating the quality of a test. 
 

4.39 0.70 5 5 0.16 

Measurement error (degree to which observed values are 
not representative of true values) is an important factor to 
consider when evaluating the quality of a test. 
 

4.39 0.61 4 4 0.14 

The construct validity of a test (item measures taken from 
a sample that represent the true score that exists in the 
population) is an important consideration when evaluating 
the quality of a test. 
 

4.33 0.59 4 4 0.14 

Clear test instructions for the test taker is an important 
consideration when evaluating the quality of a test. 

4.33 0.59 4 4 0.14 

 
The criterion validity (strong test performance correlates 
strongly with on the job performance) of a test is an 
important consideration when evaluating the quality of a 
test. 
 

 
4.28 

 
0.67 

 
4 

 
4 

 
0.16 
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Table 19 continued 
 
Inter-rater reliability (degree to which two or more 
observers agree in their ratings of a subject or event) is an 
important consideration when evaluating the quality of a 
test. 
 

 
 

4.22 

 
 

0.81 

 
 

4 

 
 

4 

 
 

0.19 

The sampling method- including sample size- is an 
important consideration when evaluating the quality of a 
test. 
 

4.22 0.65 4 4 0.15 

Whether a test is grounded in an appropriate theoretical 
framework is an important consideration when evaluating 
the quality of a test. 

4.00 1.03 4 5 0.26 

 
Validity generalization (claiming results from one study 
across a variety of settings) is a viable construct and is 
useful in considering validity of test scores across 
multiple settings. 
 

 
3.94 

 
1.11 

 
4 

 
4 

 
0.28 

How the confidentiality of a test taker’s identity and test 
results are protected is an important consideration when 
evaluating the quality of a test. 
 

3.89 1.28 4 5 0.33 

Alternate forms reliability (consistency of scores when 
test takers experience different forms of a test) is an 
important consideration when evaluating the quality of a 
test. 
 

3.83 0.99 4 4 0.26 

How closely a given test administration replicates the 
conditions in which the test was validated is an important 
consideration when evaluating the quality of a test. 
 

3.83 0.86 4 4 0.22 

The similarity of a test’s original reference group to the 
target group being assessed) how well the sample 
population mirrors candidates being assessed) is an 
important consideration when evaluating the quality of a 
test. 
 

3.83 1.20 4 4 0.31 

Test/retest reliability (consistency of scores of the same 
test administered over different periods of time) is an 
important consideration when evaluating the quality of a 
test. 
 

3.78 1.00 4 4 0.27 

Legal considerations (such as adverse impact and 
disparate impact) are important when evaluating the 
quality of a test. 
 

3.78 1.11 4 4 0.29 

The security of test data and materials is an important 
consideration when evaluating the quality of a test. 

3.72 0.83 4 4 0.22 
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Table 19 continued 
 
The training provided for test administration, scoring, and 
interpretation is an important consideration when 
evaluating the quality of a test. 
 

 
 

3.72 

 
 

0.83 

 
 

4 

 
 

4 

 
 

0.22 

An important consideration in evaluating the quality  
of a test is the test producer’s accommodation of both 
disabled and limited language proficiency respondents. 
 

3.61 0.61 4 4 0.17 

The time a test taker is given to complete a test is an 
important consideration when evaluating the quality of a 
test. 
 

3.61 0.70 4 3 0.19 

Test length is an important consideration when evaluating 
the quality of a test. 
 

3.56 0.98 4 4 0.28 

Whether or not a test has been reviewed by the Mental 
Measurements Yearbook is an important consideration 
when evaluating a test. 
 

3.44 1.10 4 3 0.32 

The quality of a test publisher has a direct impact on the 
quality of a test. 
 

3.33 1.03 3 3 0.31 

Validity is more important than reliability when 
evaluating a test. 
 

3.17 1.42 3 5 0.45 

The price of a test is an important consideration when 
evaluating the quality of a test. 
 

2.78 1.11 3 3 0.40 

Reliability is more important than validity when 
evaluating the quality of a test. 

2.39 0.78 2 2 0.33 

 
 
 

Second, the results of round two for employee development are presented.  The six 

criteria rated most important, as measured by response frequency, were general reliability, 

general validity, content validity, internal consistency, construct validity, and comparative 

psychometric qualities between paper-and-pencil and electronic test forms.  The six criteria 

rated least important were reliability being more important than validity, validity being more 

important than reliability, the price of a test, whether a test was reviewed by MMY, time 
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given to complete a test, and alternate forms reliability.  Table 20 presents a frequency 

distribution of round two findings for employee development. 

 
 
Table 20 
 
Frequency Distribution: Decision Criteria for Choosing Instruments for Employee 
Development Round Two, (n = 15) 
 1 2 3 4 5 
 f % f % f % f % f % 
The reliability of a test is an 
important consideration when 
evaluating the quality of a test. 
 

0 0.00 0 0.0 1 6.70 4 26.70 10 66.70 

The validity of a test is an 
important consideration when 
evaluating the quality of a test. 
 

0 0.00 0 0.00 0 0.00 7 46.70 8 53.30 

The content validity of a test 
(content of test is representative 
of important aspects of 
performance) is an important 
consideration when evaluating 
the quality of a test. 
 

0 0.00 0 0.00 0 0.00 7 46.70 8 53.30 

Internal consistency reliability 
(degree to which independent 
items on a test actually measure 
the same underlying construct) is 
an important consideration when 
evaluating the quality of a test. 
 

0 0.00 0 0.00 1 6.70 6 40.00 8 53.30 

The construct validity of a test 
(item measures taken from a 
sample represent the true score 
that exists in the population) is  
an important consideration when 
evaluating the quality of a test. 
 

0 0.00 0 0.00 2 13.30 6 40.00 7 46.70 

When choosing a test that has 
been adapted from a paper-and-
pencil administration to an 
electronic test administration, 
professionals should consider 
comparative psychometric  

0 0.00 0 0.00 1 6.70 8 53.30 6 40.00 
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Table 20 continued 
 
qualities between the two forms 
when evaluating the quality of a 
test. 
 
Measurement error (degree to 
which observed values are not 
representative of true values) is 
an important factor to consider 
when evaluating the quality of a 
test. 
 

 
0 

 
0.00 

 
0 

 
0.00 

 
1 

 
6.70 

 
8 

 
53.30 

 
6 

 
40.00 

Clear test instructions for the test 
taker is an important 
consideration when evaluating 
the quality of a test. 
 

0 0.00 0 0.00 0 0.00 10 66.70 5 33.30 

The degree to which a test is 
designed, administered, scored, 
and interpreted consistent with 
it’s purpose and intended use is 
an important consideration in 
evaluating the quality of a test. 
 

0 0.00 1 6.70 0 0.00 9 60.00 5 33.30 

The criterion validity (strong test 
performance correlates strongly 
with on the job performance) of a 
test is an important consideration 
when evaluating the quality of a 
test. 
 

0 0.00 0 0.00 3 20.00 7 46.70 5 33.30 

Whether or not a test manual is  
produced and supplied for a 
given test is an important 
consideration in evaluating the 
quality of a test. 
 

0 0.00 1 6.70 0 0.00 10 66.70 4 26.70 

Whether a test is grounded in an 
appropriate theoretical 
framework is an important 
consideration when evaluating 
the quality of a test. 
 

0 0.00 0 0.00 3 20.00 7 46.70 5 33.30 

The security of test data and 
materials is an important 
consideration when evaluating 
the quality of a test. 
 

0 0.00 0 0.00 2 13.30 11 73.30 2 13.30 
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Table 20 continued 
 
The sampling method-  
including sample size- is an 
important consideration when 
evaluating the quality of a test. 
 

 
 

0 

 
 

0.00 

 
 

1 

 
 

6.70 

 
 

1 

 
 

6.70 

 
 

10 

 
 

66.70 

 
 

3 

 
 

20.00 

The training provided for test 
administration, scoring, and 
interpretation is an important 
consideration when evaluating 
the quality of a test. 
 

0 0.00 1 6.70 3 20.00 7 46.70 4 26.70 

The similarity of a test’s original 
reference group to the target 
group being assessed (how well 
the sample population mirrors 
candidates being assessed) is an 
important consideration when 
evaluating the quality of a test. 
 

0 0.00 1 6.70 1 6.70 11 73.30 2 13.30 

Inter-rater reliability (degree to 
which two or more observers 
agree in their ratings of a subject 
or event) is an important 
consideration when evaluating 
the quality of a test. 
 

0 0.00 0 0.00 4 26.70 9 60.00 2 13.30 

An important consideration in 
evaluating the quality of a test is 
the test producer’s 
accommodation of both disabled 
and limited language proficiency 
respondents. 
 

0 0.00 1 6.70 3 20.00 9 60.00 2 13.30 

Validity generalization  
(claiming results from one study 
across a variety of settings) is a 
viable construct and useful in 
considering validity of test scores 
across multiple settings. 
 

0 0.00 2 13.30 3 20.00 7 46.70 3 20.00 

Test/retest reliability (consistency 
of scores of the same test 
administered over different 
periods of time) is an important 
consideration when evaluating 
the quality of a test. 

0 0.00 1 6.70 5 33.30 7 46.70 2 13.30 
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Table 20 continued 
 
How the confidentiality of a test 
taker’s identity and test results 
are protected is an important 
consideration when evaluating 
the quality of a test. 
 

 
 

0 

 
 

0.00 

 
 

2 

 
 

13.30 

 
 

5 

 
 

33.30 

 
 

4 

 
 

26.70 

 
 

4 

 
 

26.70 

How closely a given test 
administration replicates the 
conditions in which the test was 
validated is an important 
consideration when evaluating 
the quality of a test. 
 

0 0.00 1 6.70 3 20.00 11 73.30 0 0.00 

The physical structure of a test 
(font size, readability, response 
format, as examples) is an 
important consideration in 
evaluating the quality of a test. 
 

0 0.00 1 6.70 2 13.30 11 73.30 1 6.70 

Legal considerations (such as 
adverse impact and disparate 
impact) are important when 
evaluating the quality of a test. 
 

0 0.00 2 13.30 5 33.30 7 46.70 1 6.70 

Test length is an important 
consideration when evaluating 
the quality of a test. 
 

0 0.00 2 13.30 3 20.00 10 66.70 0 0.00 

The credentials and qualifications 
of the test author are important 
considerations when evaluating 
the quality of a test. 
 

0 0.00 3 20.00 4 26.70 5 33.30 3 20.00 

The quality of a test publisher has 
a direct impact on the quality of a 
test. 
 

0 0.00 3 20.00 6 40.00 4 26.70 2 13.30 

Alternate forms reliability 
(consistency of scores when test 
takers experience different forms 
of a test) is an important 
consideration when evaluating 
the quality of a test. 

0 0.00 2 13.30 7 46.70 6 40.00 0 0.00 

 
The time a test taker is given to 
complete a test is an important 
consideration when evaluating  

 
0 

 
0.00 

 
1 

 
6.70 

 
10 

 
66.70 

 
4 

 
26.70 

 
0 

 
0.00 
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Table 20 continued 
 
the quality of a test. 
 
Whether or not a test has been 
reviewed by the Mental 
Measurements Yearbook is an 
important consideration when 
evaluating the quality of a test. 
 

1 6.70 3 20.00 5 33.30 5 33.30 1 6.70 

The price of a test is an important 
consideration when evaluating 
the quality of a test. 
 

3 20.00 2 13.30 6 40.00 3 20.00 1 6.70 

Validity is more important than 
reliability when evaluating the 
quality of a test. 
 

1 6.70 4 26.70 7 46.70 2 13.30 1 6.70 

Reliability is more important than 
validity when evaluating the 
quality of a test. 

3 20.00 5 33.30 7 46.70 0 0.00 0 0.0 

 
 
 

Summary descriptive statistics of round two findings for employee development, 

including the mean ( ), standard deviation (SD), median (MD), mode (MO), and coefficient 

of variation (CV), were calculated for responses to each statement.  Assessment of panel 

consensus was determined by evaluating the calculated CV against decision criteria advanced 

by English & Kernan (1976).  In every case, the CV was calculated to be < .50, suggesting 

consensus on all items. 

The highest rated six items, as measured using the mean, by the expert panelists 

include general reliability ( = 4.60, SD = 0.63), general validity (4.53, SD = 0.52), content 

validity ( = 4.53, SD = 0.52, internal consistency ( = 4.47, SD = 0.64), construct validity  

( = 4.33, SD = 0.72), and comparative psychometric qualities between paper-and-pencil and 

electronic test forms ( = 4.33, SD = 0.62).  The lowest rated six items, as measured using 
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the mean, were reliability being more important than validity ( = 2.40, SD = 0.91), validity 

being more important than reliability ( = 2.73, SD =0.96), the price of a test ( = 2.80, SD = 

1.21), whether a test was reviewed by the MMY ( = 3.13, SD = 1.06), time given to 

complete a test ( = 3.20, SD = 0.56), and alternate forms reliability ( = 3.27, SD = 0.70). 

The items with the highest level of agreement, as measured using the coefficient of 

variation, were general validity (CV = 0.11), content validity (CV = 0.11), clear test 

instructions (CV = 0.11) general reliability (CV = 0.14), internal consistency (CV = 0.14), 

and tied for sixth, comparative psychometric qualities between paper-and-pencil and 

electronic test forms (CV = 0.14), and measurement error (CV = 0.14).  The items with the 

lowest level of agreement, as measured using the coefficient of variation, were reliability 

being more important that validity (CV = 0.38), the price of a test (CV = 0.38), validity being 

more important than reliability (CV = 0.35), whether a test has been reviewed by the MMY 

(CV = 0.34), test length (0.32), and tied for sixth, how the confidentiality of the test taker’s 

identity and test results are protected (CV = 0.29), and the quality of the test publisher (CV = 

0.29).   

Table 21 provides detailed round two summary descriptive statistics for decision 

criteria professionals should consider when choosing instruments for employee development. 
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Table 21 
 
Summary Descriptive Statistics of Mean, Standard Deviation, Mode, Median, and Coefficient 
of Variation for Decision Criteria for Choosing Instruments for Employee Development 
Round Two, (n = 15) 
  SD MD MO CV 
The reliability of a test is an important consideration 
when evaluating the quality of a test. 
 

4.60 0.63 5 5 0.14 

The validity of a test is an important consideration when 
evaluating the quality of a test. 
 

4.53 0.52 5 5 0.11 

The content validity of a test (content of test is 
representative of important aspects of performance) is an 
important consideration when evaluating the quality of a 
test. 
 

4.53 0.52 5 5 0.11 

Internal consistency reliability (degree to which 
independent items on a test actually measure the same 
underlying construct) is an important consideration when 
evaluating the quality of a test. 
 

4.47 0.64 5 5 0.14 

The construct validity of a test (item measures taken 
from a sample represent the true score that exists in the 
population) is an important consideration when 
evaluating the quality of a test. 
 

4.33 0.72 4 5 0.17 

When choosing a test that has been adapted from a 
paper-and-pencil administration to an electronic test 
administration, professionals should consider 
comparative psychometric qualities between the two 
forms when evaluating the quality of a test. 
 

4.33 0.62 4 4 0.14 

Measurement error (degree to which observed values are 
not representative of true values) is an important factor 
to consider when evaluating the quality of a test. 
 

4.33 0.62 4 4 0.14 

Clear test instructions for the test taker is an important 
consideration when evaluating the quality of a test. 
 

4.33 0.49 4 4 0.11 

The degree to which a test is designed, administered, 
scored, and interpreted consistent with it’s purpose and 
intended use is an important consideration in evaluating 
the quality of a test. 
 

4.20 0.77 4 4 0.18 

The criterion validity (strong test performance correlates 
strongly with on the job performance) of a test is an 
important consideration when evaluating the quality of a 
test. 

4.13 0.74 4 4 0.18 
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Table 21 continued 
 
Whether or not a test manual is produced and supplied 
for a given test is an important consideration in 
evaluating the quality of a test. 
 

 
 

4.13 

 
 

0.74 

 
 

4 

 
 

4 

 
 

0.18 

Whether a test is grounded in an appropriate theoretical 
framework is an important consideration when 
evaluating the quality of a test. 
 

4.07 0.80 4 4 0.20 

The security of test data and materials is an important 
consideration when evaluating the quality of a test. 
 

4.00 0.53 4 4 0.13 

The sampling method- including sample size- is an 
important consideration when evaluating the quality of a 
test. 
 

4.00 0.76 4 4 0.19 

The training provided for test administration, scoring, 
and interpretation is an important consideration when 
evaluating the quality of a test. 
 

3.93 0.88 4 4 0.22 

The similarity of a test’s original reference group to the 
target group being assessed (how well the sample 
population mirrors candidates being assessed) is an 
important consideration when evaluating the quality of a 
test. 
 

3.93 0.70 4 4 0.18 

Inter-rater reliability (degree to which two or more 
observers agree in their ratings of a subject or event) is 
an important consideration when evaluating the quality 
of a test. 
 

3.87 0.64 4 4 0.17 

An important consideration in evaluating the quality of a 
test is the test producer’s accommodation of both 
disabled and limited language proficiency respondents. 
 

3.80 0.77 4 4 0.20 

Validity generalization (claiming results from one study 
across a variety of settings) is a viable construct and 
useful in considering validity of test scores across 
multiple settings. 
 

3.73 0.96 4 4 0.26 

Test/retest reliability (consistency of scores of the same 
test administered over different periods of time) is an 
important consideration when evaluating the quality of a 
test. 
 

3.67 0.82 4 4 0.22 

How the confidentiality of a test taker’s identity and test 
results are protected is an important consideration when 
evaluating the quality of a test. 
 

3.67 1.05 4 3 0.29 
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Table 21 continued 
 
How closely a given test administration replicates the 
conditions in which the test was validated is an 
important consideration when evaluating the quality of a 
test. 
 

 
 

3.67 

 
 

0.62 

 
 

4 

 
 

4 

 
 

0.17 

The physical structure of a test (font size, readability, 
response format, as examples) is an important 
consideration in evaluating the quality of a test. 
 

3.67 0.82 4 4 0.22 

Legal considerations (such as adverse impact and 
disparate impact) are important when evaluating the 
quality of a test. 
 

3.47 0.83 4 4 0.24 

Test length is an important consideration when 
evaluating the quality of a test. 
 

3.47 1.13 4 4 0.32 

The credentials and qualifications of the test author are 
important considerations when evaluating the quality of 
a test. 
 

3.47 0.99 4 4 0.29 

The quality of a test publisher has a direct impact on the 
quality of a test. 
 

3.33 0.98 3 3 0.29 

Alternate forms reliability (consistency of scores when 
test takers experience different forms of a test) is an 
important consideration when evaluating the quality of a 
test. 

3.27 0.70 3 3 0.22 

 
The time a test taker is given to complete a test is an 
important consideration when evaluating the quality of a 
test. 
 

 
3.20 

 
0.56 

 
3 

 
3 

 
0.18 

Whether or not a test has been reviewed by the Mental 
Measurements Yearbook is an important consideration 
when evaluating the quality of a test. 
 

3.13 1.06 3 3 0.34 

The price of a test is an important consideration when 
evaluating the quality of a test. 
 

2.80 1.21 3 3 0.38 

Validity is more important than reliability when 
evaluating the quality of a test. 
 

2.73 0.96 3 3 0.35 

Reliability is more important than validity when 
evaluating the quality of a test. 

2.40 0.91 3 3 0.38 
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Expert Panelist Comments 

In addition to rating their level agreement on statements pertaining to criteria 

professionals should consider when choosing instruments for employee selection and 

development (1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 

= strongly agree), panelists were also given the opportunity to offer specific comments 

related to each statement.  A complete listing of expert panelist comments from round one 

can be found in Appendix A, with 131 comments offered across 30 statements.  Comments 

generally supported findings represented by descriptive statistics presented in Tables 15 and 

19.  Of particular note is the strong support of the importance of validity and reliability in 

choosing instruments.  One expert wrote, “without validity, the overall purpose of the test 

may be lost”.  One panelist described reliability as “a fundamental assumption regarding any 

use of a test.  Must be reliable over time and over samples”.  Regarding measurement error, 

several experts coupled the construct together with reliability: “this is simply a different form 

of reliability”. 

Also of particular note were comments related to statements suggesting validity to be 

more important than reliability, and vice versa.  Panelists were clear on their views, 

suggesting, “both are essential”, “a test cannot be valid if it is not reliable”, “this is like 

comparing apples and oranges- both are very important”, and “”they really both need to be 

strong”.  One set of comments seems to belie results of descriptive statistics.  On the topic of 

the importance of a test being reviewed in MMY, one expert commented, “I would select a 

test using the MMY. The test have been reviewed by at least two professionals in the field 

with their comments about whether a test should be considered for purchase or not”.  
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Statistical support of the importance of having a test reviewed by the MMY fell close to the 

bottom of the list of statements, as measured by the mean.   

Comments from round two generally supported findings represented by descriptive 

statistics presented in Tables 17 and 21.  A complete listing of expert panelist comments 

from round two can be found in Appendix B, with 81 comments offered across 33 

statements.  As was the case with round one, panelist comments from round two strongly 

supported the importance of both reliability and validity as critical decision criteria for 

selecting instruments for selection and development.  One expert said, “regardless of the 

reason a test is used (selection or development) appropriate validity is necessary for test 

selection”.   Another claimed, “reliability is important for any intended use of a test”.  In 

addition to supporting the importance of both reliability and validity, the aforementioned 

comments also foreshadow the fact that experts generally did not discern a difference 

between criteria that should be considered for employee selection versus development.  This 

conclusion is further supported later in this section under research question five. 

As was also the case in round one, experts were vocal in their belief that validity and 

reliability share relative importance.  An expert exclaimed, “this is basic psychometric 

theory.  Maximum reliability squared.  The constructs cannot be separated”.  Another said 

“both validity and reliability are important, one not more than the other”.  Comments around 

specific forms of both validity and reliability indicate that certain conditions and 

circumstances may influence a particular form of validity or reliability.  On the subject of 

content validity, for example, one expert commented, “the purpose for which a test will be 

used determines the type of validity that is most appropriate”.  Similar to comments from 
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round one, experts paired reliability and measurement error, suggesting that measurement 

error “is another way of saying reliability”. 

Consistent with round one comments on the subject of the importance of having a test 

reviewed by the MMY, one expert described this condition “essential” despite low mean 

scores.  

Research Question Five: Differences of Opinion Among Experts on Decision Criteria 

for Choosing Instruments for Employee Selection and Development 

 The following section presents findings for the study’s fifth research question: Are 

there differences of opinion among an assembled panel of experts on decision criteria that 

should be considered when choosing instruments for employee selection and development?  

To answer this question, a paired-samples t test was carried out to determine if expert 

panelists saw significant differences in selection criteria between employee selection and 

development.   

The Bonferroni adjustment was applied to the data to compensate for comparison of 

multiple means.  The Bonferroni adjustment calculates a new alpha value by dividing an 

accepted alpha value (i.e.α = .05) by the number of means being compared (Mertler & 

Venatta, 2010; Hair et al., 2006).  The Bonferroni adjustment “…uses a more stringent 

confidence level for each interval, to ensure that the overall confidence level is sufficiently 

high” (Agresti & Finlay, 2009, p. 377).  

A new alpha was calculated for responses to round one statements (.05/30 = .0017) 

using the Bonferroni adjusted alpha value as a means of analyzing significance.  No 

significant differences existed on any of the thirty-paired means from round one, confirming 
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that expert panelists did not discern a difference in decision criteria professionals should 

consider when choosing instruments for employee selection and development.  Table 22 

presents detailed results of the round one t test.  

 
 
Table 22 
 
Adjusted Paired-Samples t Test for Decision Criteria Used in Choosing Instruments for 
Employee Selection and Development, Round One (n = 18) 
  SD MD MO CV t p 
1) The validity of a test is an important 
consideration when evaluating the quality of a 
test (Selection). 
 

5.00 0.00 5 5 0.00 2.915 .010 

The validity of a test is an important 
consideration when evaluating the quality of a 
test (Development). 
 

4.67 0.49 5 5 0.10   

2) The criterion validity (strong test 
performance correlates strongly with on the 
job performance) of a test is an important 
consideration when evaluating the quality of a 
test (Selection). 
 

4.61 0.61 5 5 0.10 2.915 .010 

The criterion validity (strong test performance 
correlates strongly with on the job 
performance) of a test is an important 
consideration when evaluating the quality of a 
test (Development). 
 

4.28 0.67 4 4 0.16   

3) The content validity of a test (content of 
test is representative of important aspects of  
performance) is an important consideration 
when evaluating the quality of a test 
(Selection). 
 

4.39 0.78 5 5 0.18 0.000 1.000 

The content validity of a test (content of test is 
representative of important aspects of 
performance) is an important consideration  
when evaluating the quality of a test 
(Development). 
 

4.39 0.78 5 5 0.18   

4) The construct validity of a test (item 
measures taken from a sample represent the  

4.28 0.57 4 4 0.13 -0.566 .579 
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Table 22 continued 
 
true score that exists in the population) is an 
important consideration when evaluating the 
quality of a test (Selection). 
 
The construct validity of a test (item measures 
taken from a sample represent the true score 
that exists in the population) is an important 
consideration when evaluating the quality of a 
test (Development). 
 

4.33 0.59 4 4 0.14   

5) Validity generalization (claiming results 
from one study across a variety of settings) is 
a viable construct and is useful in considering 
validity of tests scores across multiple settings 
(Selection). 
 

4.22 1.06 5 5 0.25 2.051 .056 

Validity generalization (claiming results from 
one study across a variety of settings) is a 
viable construct and is useful in considering 
validity of tests scores across multiple settings 
(Development). 
 

3.94 1.11 4 4 0.28   

6) The reliability of a test is an important 
consideration when evaluating the quality of a 
test (Selection). 
 

4.83 0.38 5 5 0.08 1.458 .163 

The reliability of a test is an important 
consideration when evaluating the quality of a 
test (Development). 
 

4.72 0.46 5 5 0.10   

7) Alternate forms reliability (consistency of 
scores when test takers experience different 
forms of a test) is an important consideration 
when evaluating the quality of a test 
(Selection). 
 

3.83 1.04 4 4 0.27 0.000 1.000 

Alternate forms reliability (consistency of 
scores when test takers experience different 
forms of a test) is an important consideration 
when evaluating the quality of a test 
(Development). 
 

3.83 1.00 4 4 0.26   

8) Test/retest reliability (consistency of scores 
of the same test administered over different 
periods of time) is an important consideration 
when evaluating the quality of a test 
(Selection). 
 

4.06 1.06 4 5 0.36 1.761 .096 
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Table 22 continued 
 
Test/retest reliability (consistency of scores of 
the same test administered over different 
periods of time) is an important consideration 
when evaluating the quality of a test 
(Development). 
 

 
 

3.78 

 
 

1.00 

 
 

4 

 
 

4 

 
 

0.27 

  

9) Internal consistency reliability (degree to 
which independent items on a test actually 
measure the same underlying construct) is an 
important consideration when evaluating the 
quality of a test (Selection). 
 

4.33 0.91 5 5 0.21 -0.437 .668 

Internal consistency reliability (degree to 
which independent items on a test actually 
measure the same underlying construct) is an 
important consideration when evaluating the 
quality of a test (Development). 
 

4.39 0.70 5 5 0.16   

10) Inter-rater reliability (degree to which two 
or more observers agree in their ratings of a 
subject or event) is an important consideration 
when evaluating the quality of a test 
(Selection). 
 

4.22 0.81 4 4 0.19 -.566 .579 

Inter-rater reliability (degree to which two or 
more observers agree in their ratings of a 
subject or event) is an important consideration 
when evaluating the quality of a test 
(Development). 
. 

4.22 0.81 4 4 0.19   

11) Validity is more important than reliability 
when evaluating the quality of a test 
(Selection).  
 

3.22 1.48 3 5 0.46 0.566 .579 

Validity is more important than reliability 
when evaluating the quality of a test 
(Development).  

3.17 1.42 3 5 0.45   

 
12) Reliability is more important than validity 
when evaluating the quality of a test 
(Selection). 
 

 
2.28 

 
0.83 

 
2 

 
2 

 
0.36 

 
0.000 

 
1.000 

Reliability is more important than validity 
when evaluating the quality of a test 
(Development). 
 

2.39 0.78 2 2 0.33   

13) Legal considerations (such as adverse  4.00 1.03 4 4 0.26 1.000 .331 
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Table 22 continued 
 
impact and disparate impact) are important 
when evaluating the quality of a test  
(Selection). 
 
Legal considerations (such as adverse impact 
and disparate impact) are important when 
evaluating the quality of a test (Development). 
 

3.78 1.11 4 4 0.29   

14) The price of at test is an important 
consideration when evaluating the quality of a 
test (Selection). 
 

2.44 1.04 3 3 0.43 -2.062 .06 

The price of at test is an important 
consideration when evaluating the quality of a 
test (Development). 
 

2.78 1.11 3 3 0.40   

15) When choosing a test that has been 
adapted from a pencil-and-paper 
administration to an electronic test 
administration, professionals should consider 
comparative psychometric qualities between 
the two forms when evaluating the quality of a 
test (Selection). 
 

4.72 0.46 5 5 0.10 1.458 .163 

When choosing a test that has been adapted 
from a pencil-and-paper administration to an 
electronic test administration, professionals 
should consider comparative psychometric 
qualities between the two forms when 
evaluating the quality of a test (Development). 
 

4.61 0.50 5 5 0.11   

16) Measurement error (degree to which 
observed values are not representative of true 
values) is an important factor to consider 
when evaluating the quality of a test 
(Selection). 
 

4.50 0.51 5 5 0.11 1.458 .163 

Measurement error (degree to which observed 
values are not representative of true values) is 
an important factor to consider when 
evaluating the quality of a test (Development). 
 

4.39 0.61 4 4 0.14   

17) The security of test data and materials is 
an important consideration when evaluating 
the quality of a test (Selection). 
 

4.22 0.73 4 4 0.17 2.474 .024 

The security of test data and materials is an 
important consideration when evaluating the  

3.72 0.83 4 4 0.22   
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Table 22 continued 
 
quality of a test (Development). 
 
18) The sampling method (including sample 
size) is an important consideration when 
evaluating the quality of a test (Selection). 
 

4.28 0.67 4 4 0.16 0.566 .579 

The sampling method (including sample size) 
is an important consideration when evaluating 
the quality of a test (Development). 
 

4.22 0.65 4 4 0.15   

19) Whether a test is grounded in an 
appropriate theoretical framework is an 
important consideration when evaluating the 
quality of a test (Selection). 
 

3.89 0.96 4 4 0.25 -1.458 .163 

Whether a test is grounded in an appropriate 
theoretical framework is an important 
consideration when evaluating the quality of a 
test (Development). 
 

4.00 1.03 4 5 0.26   

20) An important consideration in evaluating 
the quality of a test is the test producer’s 
accommodation of both disabled and limited 
language proficiency respondents (Selection). 
 

3.72 0.67 4 4 0.18 1.000 .331 

An important consideration in evaluating the 
quality of a test is the test producer’s 
accommodation of both disabled and limited 
language proficiency respondents 
(Development). 
 

3.61 0.61 4 4 0.17   

21) Clear test instructions for the test taker is 
an important consideration when evaluating 
the quality of a test (Selection). 
 

4.28 0.57 4 4 0.13 -1.000 .331 

Clear test instructions for the test taker is an 
important consideration when evaluating the 
quality of a test (Development). 

4.33 0.59 4 4 0.14   

 
22) The training provided for test 
administration, scoring and interpretation is an 
important consideration when evaluating the 
quality of a test (Selection). 
 

 
3.78 

 
0.81 

 
4 

 
4 

 
0.21 

 
0.566 

 
.579 

The training provided for test administration, 
scoring and interpretation is an important 
consideration when evaluating the quality of a 
test (Development). 

3.72 0.83 4 4 0.22   
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Table 22 continued 
 
23) How the confidentiality of a test taker’s 
identity and test results are protected is an 
important consideration when evaluating the 
quality of a test (Selection). 
 

 
 

4.00 

 
 

1.28 

 
 

5 

 
 

5 

 
 

0.32 

 
 

0.809 

 
 

.430 

How the confidentiality of a test taker’s 
identity and test results are protected is an 
important consideration when evaluating the 
quality of a test (Development). 
 

3.89 1.28 4 5 0.33   

24) Test length is an important consideration 
when evaluating the quality of a test 
(Selection). 
 

3.39 1.04 4 4 0.31 -1.374 .187 

Test length is an important consideration when 
evaluating the quality of a test Development). 
 

3.56 0.98 4 4 0.28   

25) The time a test taker is given to complete a 
test is an important consideration when 
evaluating the quality of a test (Selection). 

3.78 0.73 4 4 0.19 1.844 .083 

 
The time a test taker is given to complete a 
test is an important consideration when 
evaluating the quality of a test (Development). 
 

 
3.61 

 
0.70 

 
4 

 
3 

 
0.19 

  

26) The quality of a test publisher has a direct 
impact on the quality of a test (Selection). 
 

3.28 1.07 3 4 0.33 -1.000 .331 

The quality of a test publisher has a direct 
impact on the quality of a test (Development). 
 

3.33 1.03 3 3 0.31   

27) Whether or not a test manual is produced 
and supplied for a given test is an important 
consideration (Selection).  
 

4.39 0.92 5 5 0.21 -0.369 .717 

Whether or not a test manual is produced and 
supplied for a given test is an important 
consideration (Development). 
 

4.44 0.70 5 5 0.16   

28) How closely a given test administration 
replicates the conditions in which the test was 
validated is an important consideration when 
evaluating the quality of a test (Selection). 
 

3.83 0.92 4 4 0.24 0.566 .579 

How closely a given test administration 
replicates the conditions in which the test was 
validated is an important consideration when 
evaluating the quality of a test (Development). 

3.83 0.86 4 4 0.22   
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Table 22 continued 
 
29) Whether or not a test has been reviewed 
by the Mental Measurements Yearbook is an 
important consideration when evaluating the 
quality of a test (Selection). 
 

 
 

3.39 

 
 

1.04 

 
 

4 

 
 

4 

 
 

0.31 

 
 

-1.000 

 
 

.331 

Whether or not a test has been reviewed by the 
Mental Measurements Yearbook is an 
important consideration when evaluating the 
quality of a test (Development). 
 

3.44 1.10 4 3 0.32   

30) The similarity of a test’s original  
reference group to the target group being 
assessed (how well sample population mirrors 
candidates being assessed) is an important 
consideration when evaluating the quality of a 
test (Selection). 
 

3.89 1.23 4 4 0.32 1.000 .331 

The similarity of a test’s original reference 
group to the target group being assessed (how 
well sample population mirrors candidates 
being assessed) is an important consideration 
when evaluating the quality of a test 
(Development). 

3.83 1.20 4 4 0.31   

 
 
 
 Table 23 presents results of the round two pair-samples t test. A new alpha was 

calculated (.05/33 = .0015) using the Bonferroni adjusted alpha value as a means of 

analyzing significance.  No significant differences existed on any of the thirty-three paired 

means from round two, confirming that expert panelists did not discern a difference in 

decision criteria professionals should consider when choosing instruments for employee 

selection and development. 
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Table 23 
 
Adjusted Paired-Samples t Test for Decision Criteria Used in Choosing Instruments for 
Employee Selection and Development, Round Two, (n = 15) 
  SD MD MO CV t p 
1) The validity of a test is an important 
consideration when evaluating the quality of 
a test (Selection). 
 

5.00 0.00 5 5 0.00 3.500 .004 

The validity of a test is an important 
consideration when evaluating the quality of 
a test (Development). 
 

4.53 0.52 5 5 0.11   

2) The criterion validity (strong test 
performance correlates strongly with on the 
job performance) of a test is an important 
consideration when evaluating the quality of 
a test (Selection). 
 

4.47 1.06 5 5 0.24 1.435 .173 

The criterion validity (strong test 
performance correlates strongly with on the 
job performance) of a test is an important 
consideration when evaluating the quality of 
a test (Development). 
 

4.13 0.74 4 4 0.18   

3) The content validity of a test (content of 
test is representative of important aspects of 
performance) is an important consideration 
when evaluating the quality of a test 
(Selection). 
 

4.53 0.64 5 5 0.14 0.000 1.000 

The content validity of a test (content of test 
is representative of important aspects of 
performance) is an important consideration 
when evaluating the quality of a test 
(Selection). 
 

4.53 0.52 5 5 0.11   

4) The construct validity of a test (item 
measures taken from a sample represent the 
true score that exists in the population) is an 
important consideration when evaluating the 
quality of a test (Selection). 
 

4.40 0.63 4 4 0.14 1.000 .334 

The construct validity of a test (item 
measures taken from a sample represent the 
true score that exists in the population) is an 
important consideration when evaluating the 
quality of a test (Selection). 

4.33 0.72 4 5 0.17   
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Table 23 continued 
 
5) Validity generalization (claiming results 
from one study across a variety of settings) is 
a viable construct and is useful in considering 
validity of tests scores across multiple 
settings (Selection). 
 

 
 

4.07 

 
 

1.03 

 
 

4 

 
 

4 

 
 

0.25 

 
 

1.784 

 
 

.096 

Validity generalization (claiming results from 
one study across a variety of settings) is a 
viable construct and is useful in considering 
validity of tests scores across multiple 
settings (Development). 
 

3.73 0.96 4 4 0.26   

6) The reliability of a test is an important 
consideration when evaluating the quality of 
a test (Selection). 
 

4.67 0.62 5 5 0.13 1.000 .334 

The reliability of a test is an important 
consideration when evaluating the quality of 
a test (Development). 
 

4.60 0.63 5 5 0.14   

7) Alternate forms reliability (consistency    
of scores when test takers experience 
different forms of a test) is an important 
consideration when evaluating the quality of 
a test (Selection). 
 

3.53 0.83 4 4 0.24 1.740 .104 

Alternate forms reliability (consistency of 
scores when test takers experience different 
forms of a test) is an important consideration 
when evaluating the quality of a test 
(Development). 
 

3.27 0.70 3 3 0.22   

8) Test/retest reliability (consistency of 
scores of the same test administered over 
different periods of time) is an important 
consideration when evaluating the quality of 
a test (Selection). 
 

3.93 0.88 4 4 0.22 2.256 .041 

Test/retest reliability (consistency of scores 
of the same test administered over different 
periods of time) is an important consideration 
when evaluating the quality of a test 
(Development). 
 

3.67 0.82 4 4 0.22   

9) Internal consistency reliability (degree to 
which independent items on a test actually 
measure the same underlying construct) is an  

4.53 0.64 5 5 0.14 0.564 .582 
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Table 23 continued 
 
important consideration when evaluating the 
quality of a test (Selection). 
 
Internal consistency reliability (degree to 
which independent items on a test actually 
measure the same underlying construct) is an 
important consideration when evaluating the 
quality of a test (Development). 
 

4.47 0.64 5 5 0.14   

10) Inter-rater reliability (degree to which 
two or more observers agree in their ratings 
of a subject or event) is an important 
consideration when evaluating the quality of 
a test (Selection). 
 

4.00 0.65 4 4 0.16 1.468 .164 

Inter-rater reliability (degree to which two or 
more observers agree in their ratings of a 
subject or event) is an important 
consideration when evaluating the quality of 
a test (Development). 
 

3.87 0.64 4 4 0.17   

11) Validity is more important than reliability 
when evaluating the quality of a test 
(Selection).  
 

2.87 1.13 3 3 0.39 1.000 .334 

Validity is more important than reliability 
when evaluating the quality of a test 
(Development).  
 

2.73 0.96 3 3 0.35   

12) Reliability is more important than 
validity when evaluating the quality of a test 
(Selection). 
 

2.40 0.99 2 2 0.41 0.000 1.000 

Reliability is more important than validity 
when evaluating the quality of a test 
(Development). 
 

2.40 0.91 3 3 0.38   

13) Legal considerations (such as adverse 
impact and disparate impact) are important 
when evaluating the quality of a test 
(Selection). 
 

4.13 0.92 4 4 0.22 3.568 .003 

Legal considerations (such as adverse impact 
and disparate impact) are important when 
evaluating the quality of a test 
(Development). 
 

3.47 0.83 4 4 0.24   

14) The price of at test is an important  3.07 1.16 3 3 0.38 1.293 .217 
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Table 23 continued 
 
consideration when evaluating the quality of 
a test (Selection). 
 
The price of at test is an important 
consideration when evaluating the quality of 
a test (Development). 
 

2.80 1.21 3 3 0.43   

15) When choosing a test that has been 
adapted from a pencil-and-paper 
administration to an electronic test 
administration, professionals should consider 
comparative psychometric qualities between 
the two forms when evaluating the quality of 
a test (Selection). 
 

4.47 0.64 5 5 0.14 1.468 .164 

When choosing a test that has been adapted 
from a pencil-and-paper administration to an 
electronic test administration, professionals 
should consider comparative psychometric 
qualities between the two forms when 
evaluating the quality of a test 
(Development). 
 

4.33 0.62 4 4 0.14   

16) Measurement error (degree to which 
observed values are not representative of true 
values) is an important factor to consider 
when evaluating the quality of a test 
(Selection). 
 

4.67 0.49 5 5 0.10 2.646 .019 

Measurement error (degree to which 
observed values are not representative of true 
values) is an important factor to consider 
when evaluating the quality of a test 
(Development). 
 

4.33 0.62 4 4 0.14   

17) The security of test data and materials is 
an important consideration when evaluating 
the quality of a test (Selection). 
 

4.33 0.62 4 4 0.14 2.092 .055 

The security of test data and materials is an 
important consideration when evaluating the 
quality of a test (Development). 
 

4.00 0.53 4 4 0.13   

18) The sampling method (including sample 
size) is an important consideration when 
evaluating the quality of a test (Selection). 
 

4.33 0.49 4 4 0.11 2.092 .055 

The sampling method (including sample size)  4.00 0.76 4 4 0.19   
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Table 23 continued 
 
is an important consideration when 
evaluating the quality of a test 
(Development). 
 
19) Whether a test is grounded in an 
appropriate theoretical framework is an 
important consideration when evaluating the 
quality of a test (Selection). 
 

4.20 0.68 4 4 0.16 1.00 .334 

Whether a test is grounded in an appropriate 
theoretical framework is an important 
consideration when evaluating the quality of 
a test (Development). 
 

4.07 0.80 4 4 0.20   

20) An important consideration in evaluating 
the quality of a test is the test producer’s 
accommodation of both disabled and limited 
language proficiency respondents (Selection). 
 

4.00 0.85 4 4 0.21 1.871 .082 

An important consideration in evaluating the 
quality of a test is the test producer’s 
accommodation of both disabled and limited 
language proficiency respondents 
(Development). 
 

3.80 0.77 4 4 0.20   

21) Clear test instructions for the test taker is 
an important consideration when evaluating 
the quality of a test (Selection). 
 

4.40 0.51 4 4 0.12 1.000 .334 

Clear test instructions for the test taker is an 
important consideration when evaluating the 
quality of a test (Development). 
 

4.33 0.49 4 4 0.11   

22) The training provided for test 
administration, scoring and interpretation is 
an important consideration when evaluating 
the quality of a test (Selection). 
 

4.00 0.93 4 4 0.23 1.000 .334 

The training provided for test administration, 
scoring and interpretation is an important 
consideration when evaluating the quality of 
a test (Development). 
 

3.93 0.88 4 4 0.22   

23) How the confidentiality of a test taker’s 
identity and test results are protected is an 
important consideration when evaluating the 
quality of a test (Selection). 
 

3.87 0.99 4 3 0.26 1.382 .189 
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Table 23 continued 
 
How the confidentiality of a test taker’s 
identity and test results are protected is an 
important consideration when evaluating the 
quality of a test (Development). 
 

 
 

3.67 

 
 

1.05 

 
 

4 

 
 

3 

 
 

0.29 

  

24) Test length is an important consideration 
when evaluating the quality of a test 
(Selection). 
 

3.53 0.74 4 4 0.21 0.292 .774 

Test length is an important consideration 
when evaluating the quality of a test 
Development). 
 

3.47 1.13 4 4 0.32   

25) The time a test taker is given to complete 
a test is an important consideration when 
evaluating the quality of a test (Selection). 
 

3.40 0.63 3 3 0.19 1.146 .271 

The time a test taker is given to complete a 
test is an important consideration when 
evaluating the quality of a test 
(Development). 
 

3.20 0.56 3 3 0.18   

26) The quality of a test publisher has a direct 
impact on the quality of a test (Selection). 
 

3.40 1.06 3 3 0.31 1.000 .334 

The quality of a test publisher has a direct 
impact on the quality of a test 
(Development). 
 

3.33 0.98 3 3 0.29   

27) Whether or not a test manual is produced 
and supplied for a given test is an important 
consideration (Selection).  
 

4.33 0.62 4 4 0.14 1.871 .082 

Whether or not a test manual is produced and 
supplied for a given test is an important 
consideration (Development). 
 

4.13 0.74 4 4 0.18   

28) How closely a given test administration 
replicates the conditions in which the test was 
validated is an important consideration when 
evaluating the quality of a test (Selection). 
 

4.07 0.59 4 4 0.15 2.103 .054 

How closely a given test administration 
replicates the conditions in which the test was 
validated is an important consideration when 
evaluating the quality of a test 
(Development). 
 

3.67 0.62 4 4 0.17   
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Table 23 continued 
 
29) Whether or not a test has been reviewed 
by the Mental Measurements Yearbook is an 
important consideration when evaluating the 
quality of a test (Selection). 
 

 
 

3.27 

 
 

1.16 

 
 

3 

 
 

4 

 
 

0.36 

 
 

1.468 

 
 

.164 

Whether or not a test has been reviewed by 
the Mental Measurements Yearbook is an 
important consideration when evaluating the 
quality of a test (Development). 
 

3.13 1.06 3 3 0.34   

30) The similarity of a test’s original 
reference group to the target group being 
assessed (how well sample population 
mirrors candidates being assessed) is an 
important consideration when evaluating the 
quality of a test (Selection). 
 

4.27 0.80 4 4 0.19 2.092 .055 

The similarity of a test’s original reference 
group to the target group being assessed (how 
well sample population mirrors candidates 
being assessed) is an important consideration 
when evaluating the quality of a test 
(Development). 
 

3.93 0.70 4 4 0.18   

31) The degree to which a test is designed, 
administered, scored, and interpreted 
consistent with it’s purpose and intended use 
is an important consideration in evaluating 
the quality of a test (Selection). 
 

4.53 0.52 5 5 0.11 2.092 .055 

The degree to which a test is designed, 
administered, scored, and interpreted 
consistent with it’s purpose and intended use 
is an important consideration in evaluating 
the quality of a test (Development). 
 

4.20 0.77 4 4 0.18   

32) The physical structure of a test (font size, 
readability, and response format, as 
examples) is an important consideration in 
evaluating the quality of a test (Selection). 
 

3.80 0.68 4 4 0.18 1.468 .164 

The physical structure of a test (font size, 
readability, and response format, as 
examples) is an important consideration in  
 
 
 

3.67 0.82 4 4 0.22   
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Table 23 continued 
 
evaluating the quality of a test 
(Development). 
 
33) The credentials and qualifications of the 
test author are important considerations when 
evaluating the quality of a test (Selection). 
 

3.67 0.98 4 4 0.27 1.382 .189 

The credentials and qualifications of the test 
author are important considerations when 
evaluating the quality of a test 
(Development). 

3.47 0.99 4 4 0.29   

 
 
 

       

Chapter Summary 

 This chapter presented findings from data generated from the literature review and 

two rounds of Delphi surveys.  A test of study stability was calculated by comparing changes 

in mean, standard deviation, median, and mode values between Delphi surveys in round one 

and two: analyses of these calculations confirmed study stability.  The stability test was 

followed by a review of expert panelist demographic information. 

 Findings from research questions one and two identified thirty-four discreet decision 

variables harvested from an exhaustive literature review as criteria HRD professionals might 

consider when choosing instruments for employee selection and development.   

 Findings from research question three identified how an assembled panel of experts 

rated the level of importance for identified decision criteria with respect to decision making 

on instruments used in employee selection, and to what extent consensus was found on the 

importance of these decision criteria.  Unanimous consensus, as measured by the coefficient 

of variation, was achieved on all decision criteria across two rounds of the Delphi study.   
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 Findings from research question four identified how an assembled panel of experts 

rated the level of importance for identified decision criteria with respect to decision making 

on instruments used in employee development, and to what extent consensus was found on 

the importance of these decision criteria.  Unanimous consensus, as measured by the 

coefficient of variation, was achieved on all decision criteria across two rounds of the Delphi 

study. 

Findings from research question five investigated the degree to which expert panelists 

saw differences in decision criteria for selecting instruments for employee selection 

compared to employee development.  No significant difference, as measures by a paired-

samples t test, on decision criteria that should be considered for employee selection and 

development. 
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CHAPTER 5: SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS  

 This chapter includes a summary of this study’s five research questions, a brief 

account of chapters one through five, study stability and consensus, conclusions, 

recommendations, and study limitations. 

Research Questions 

Research question one investigated the decision criteria that should be considered 

when choosing assessment instruments for employee selection applications while research 

question two examined the same for employee development.  Research question three asked 

an assembled panel of experts to register their level of agreement on the importance of 

certain decision criteria that should be considered when selecting instruments for employee 

selection, and to what extent was there reliable consensus on their ratings of the criteria.  

Research question four asked the same for employee development.  Research question five 

explored the difference of opinion among an assembled panel of experts on the importance of 

certain decision criteria that should be considered for employee selection compared to 

employee development. 

Chapter Summaries 

Chapter one established the foundation for the study by providing a topical 

introduction, statement of problem, statement of purpose, theoretical framework, and 

conceptual framework.  Additionally, the chapter explained the significance of the study, 

study limitations, and delimitations.  Finally, the chapter provided a comprehensive listing of 

key terms and their definitions used in the study.   
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Chapter two presented an extensive literature review which included the historical 

context of instrument use in selection and development, an overview of instrument 

development, tools other than assessment instruments practitioners utilize to inform 

employee selection and development decisions, reasons why organizations might choose to 

incorporate instrument use in employee selection and development contexts, key 

characteristics tests intend to measure, legal considerations around the selection and use of 

instruments for employee selection and development, and finally, a concourse of selection 

criteria practitioners should consider when choosing instruments for selection and 

development. 

 Chapter three provided a review of the Delphi’s history and purpose, principle 

characteristics, critiques and benefits, construction of a panel of experts, and process. The 

chapter also provided a detailed description of how the Delphi method was used in this study. 

 Chapter four presented findings from data generated from the literature review and 

two rounds of Delphi surveys.  After a test of study stability was calculated by comparing 

changes in mean, standard deviation, median, and mode values between Delphi surveys in 

round one and two, expert panelist demographic information was presented, followed by 

findings from research questions one through five.  

 Chapter five presented a summary of this study’s five research questions, a brief 

account of chapters one through five, findings, conclusions and recommendations, and study 

limitations. 
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Conclusions and Discussion 

 There was a twofold purpose for this study.  The main purpose of this study was to 

determine decision criteria HRD professionals should consider when selecting instruments 

for employee selection and development by engaging a panel of experts knowledgeable in 

psychological tests used for employment decisions in a Delphi study.  Secondly, the study 

compared the experts’ opinions on decision criteria of instruments used in selection and 

development of applicants.  

It is the ambition of the Delphi method to produce a stable set of survey instruments 

that represent consensus among expert panelists (English & Kernan, 1976). 

Study Stability 

Using decision criteria developed by Dajani et al. (1979) and Scheibe et al. (1975) to 

measure study stability between rounds, the percent change in mean ( ), median (MD), and 

mode (MO) between rounds one and two were calculated.  Analyses of these calculations 

confirm study stability between rounds (change in = 5.08%; MD = 4.50%; MD = 7.28%), 

with all three descriptive statistical results measuring <15%.  

Study Consensus 

  While there are many methods of assessing expert panel consensus, this study utilized 

the coefficient of variation (CV), the standard deviation divided by the mean.  Assessment of 

panel consensus was determined by evaluating the calculated CV against decision criteria 

advanced by English & Kernan (1976).  In every case, and across both rounds, the CV was 

calculated to be < .50, suggesting consensus on all items. 
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Research Question One 

 Research question one considered the decision criteria practitioners should consider 

when choosing instruments for employee selection via an exhaustive review of the literature.   

Conclusions and Discussion 

 The volume of scholarly publications on employee selection is extensive, and the 

researcher had little trouble identifying potential decision criteria from the fields of 

psychology, selection and assessment, business and economics, human resource 

development, adult education, and human resource management.  In total thirty-three discreet 

items were harvested from the literature and formulated into statements to which expert 

panelists registered their degree of agreement on importance of each individual item related 

to selection, and on which items consensus was measured. 

 This work provides a useful integration of the literature that will benefit multiple 

constituencies.  First, scholars that choose to pursue inquiry into questions related to 

instrument use in employee selection may well use the integrated decision criteria to inform 

decisions they make with regard to the path their own research might take.  Second, 

publishers of tests can use the decision criteria as a benchmark to evaluate their own decision 

criteria, and where appropriate, make changes or enhancements to the conceptualization, 

design, construction, and ultimately, the administration of their instruments.  Finally, 

practitioners benefit from the integrated review of decision criteria by gaining an 

appreciation, and understanding, of the breadth of factors that influence choices they make 

on instrument selection. 

 



 

179 

Research Question Two 

 Research question two considered decision criteria practitioners should consider 

when choosing instruments for employee development via an exhaustive review of the 

literature.  

 Conclusions and Discussion 

While the volume of scholarly publication for instrument use in selection is vast, the 

same cannot be said for development.  And while there was clear evidence of the decision 

criteria identified for selection, scholarly work on the subject on development was scant.  The 

same items harvested from the literature and formulated into statements used to answer 

research question one were used to answer research question two.  This work benefits the 

same constituencies mentioned in research question one, with a focus on development.  This 

is especially important for questions related to development, as development has not 

mustered the same research focus as employee selection. 

Research Question Three 

 Research question three, by way of two rounds of a Delphi survey instrument, 

examined the level of importance of certain decision criteria related to choosing instruments 

for employee selection, and to what extent reliable consensus among the assembled panel of 

experts existed. 

Conclusions and Discussion 

Using the concourse of decision criteria identified in the review of literature (research 

questions one and two), a Delphi survey instrument was designed, constructed, administered, 

scored, and interpreted.  Two rounds of the Delphi were conducted, with item importance in 
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both cases measured by the mean response of expert panelists to thirty survey statements in 

round one, and subsequently, thirty-three statements in round two.  Consensus was measured 

using the coefficient of variation.   

In round one, the highest rated six items, as measured using the mean, by the expert 

panelists were general validity, general reliability, consideration of psychometric qualities 

between paper-and-pencil and electronic test forms, criterion validity, measurement error, 

and content validity.  The lowest rated six, as measured using the mean, by expert panelists 

were reliability being more important than validity, price of the test, validity being more 

important than reliability, quality of the test producer, test reviewed by the MMY, and test 

length. 

The items with the highest level of agreement, as measured using the coefficient of 

variation, were general validity, general reliability, comparative psychometric qualities 

between paper-and-pencil and electronic test forms, measurement error, criterion validity, 

construct validity, and in a tie for sixth, clear test instructions.  The items with the lowest 

level of agreement, as measured using the coefficient of variation, were validity being more 

important that reliability, price of the test, reliability being more important than validity, 

quality of the test publisher, how the confidentiality of the test taker’s identity and test results 

are protected, and the similarity of the test’s original reference group to the target group 

being assessed. 

For round two, the highest rated six items, as measured using the mean, by the expert 

panelists were general validity, general reliability, measurement error, content validity, 

internal consistency, and the degree to which a test is designed, administered, scored, and 
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interpreted consistent with it’s purpose and intended use.  The lowest rated six items, as 

measured using the mean, were reliability being more important than validity, validity being 

more important than reliability, price of the test, whether a test has been reviewed in MMY, 

quality of the test publisher, and adequate time given to the test taker to complete test.   

The items with the highest level of agreement, as measured using the coefficient of 

variation, were general validity, measurement error, the degree to which a test is designed, 

administered, scored, and interpreted consistent with it’s purpose and intended use, sampling 

method, and clear instructions for the test taker.  The items with the lowest level of 

agreement, as measured using the coefficient of variation, were reliability being more 

important than validity, validity being more important than reliability, the price of a test, 

whether or not a test has been reviewed in MMY, the quality of the test publisher, and the 

credentials and qualifications of the test author.  Strong agreement across both rounds of the 

Delphi indicated that instrument validity and reliability were the two most important decision 

criteria practitioners should consider when choosing instruments for employee selection.  

There was also very strong agreement that neither validity nor reliability is more important 

than the other in evaluating the quality of an instrument, and that, in fact, both were equally 

important.   

 Of surprising note was the relatively poor showing of the importance of a test being 

reviewed in the MMY.  Expert panelists rated this criterion 26th out a possible 30 statements, 

with a mean importance level of 3.39 (SD = 1.04).  While on the surface this result belies the 

credibility of the MMY in terms of its leadership position in assessing the quality of 

psychometric instruments, comments made by expert panelists help the reader grasp their 
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separation of the value of MMY provides as an oversight resource for assessing the quality of 

instruments, and any specific psychometric qualities it lends to test evaluation.  One panelist, 

for example, commented,  “I would select a test using the Mental Measurements Yearbooks. 

The tests have been reviewed by at least two professionals in the field with their comments 

about whether a test should be considered for purchase or not”.  

 Another item rating of note is legal considerations, ranked 16 out of 30 item 

statements ( = 4.00, SD = 1.03).  Given the very meaningful risks associated with misuse of 

instruments presented in chapter two, one might expect for this item to rated more highly.  

Though the mean rating placed the item 16 out of 30 items, the value of the rating, (  = 

4.00, SD = 1.03), suggests that the expert panelists at least find the item important.  That 

said, the survey data fails to reflect a major implication of the landmark court case, 

Washington v. Davis, referenced in Chapter 2.  The case was the courts first instance of 

considering adverse impact even when an instrument was shown to be both valid and reliable 

(Guion, 2011).  Simply put, legal considerations trump validity and reliability in terms of 

importance.  

 Finally, the merits of validity generalization were rated rather tepidly given its 

historical significance in the use of instruments for employee selection and development.   

Barrick & Mount’s (1991) influential study affirming the importance of the construct of 

conscientiousness across job categories was the first recognized use of validity 

generalization, and the construct gained strength of support in the literature in the years that 

followed.  Ranked in the bottom half of decision criteria that expert panelists found important 

in evaluating the quality of tests, their comments gave pause to the general acceptance of the 
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construct.  One panelist claimed “generalization is not automatic.  Conditions over which 

validity generalizes need to be carefully defined and fit within the definition of the 

construct”.  This sentiment was consistent across both employee selection and development. 

Research Question Four 

Research question four, by way of two rounds of a Delphi survey instrument, 

examined the level of importance of certain decision criteria related to choosing instruments 

for employee development, and to what extent reliable consensus among the assembled panel 

of experts existed. 

Conclusions and Discussion 

Using the same concourse of decision criteria identified in the review of literature for 

employee selection, a Delphi survey instrument was designed, constructed, administered, 

scored, and interpreted.  Two rounds of the Delphi were conducted, with item importance in 

both cases measured by the mean response of expert panelists to thirty survey statements in 

round one, and subsequently, thirty-three statements in round two.  Consensus was measured 

using the coefficient of variation.  Results for employee development were quite similar to 

employee selection.   

For round one, the highest rated six items, as measured using the mean, by the expert 

panelists were general reliability, general validity, consideration of comparative 

psychometric qualities between paper-and-pencil and electronic test forms, provision of a test 

manual, content validity, and internal consistency.  The lowest rated six items, as measured 

using the mean, by expert panelists were reliability being more important that validity, price 
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of the test, validity being more important than reliability, quality of the test publisher, test 

reviewed in the MMY, and test length.   

The items with the highest level of agreement, as measured using the coefficient of 

variation, were general reliability, general validity, comparative psychometric qualities 

between paper-and-pencil test forms, measurement error, construct validity, and clear test 

instructions.  The items with the lowest level of agreement, as measured by the coefficient of 

variation, were validity being more important than reliability, the price of a test, how the 

confidentiality of a test taker’s identity and test results are protected, whether a test has been 

reviewed by the MMY, tied for sixth, the quality of the test publisher, and the similarity of a 

test’s original reference group to the target group being assessed. 

For round two, the highest rated six items, as measured using the mean, by the expert 

panelists include general reliability, general validity, content validity, internal consistency, 

construct validity, and comparative psychometric qualities between paper-and-pencil and 

electronic test forms.  The lowest rated six items, as measured using the mean, were 

reliability being more important than validity, validity being more important than reliability, 

the price of a test, whether a test was reviewed by the MMY, time given to complete a test, 

and alternate forms reliability. 

The items with the highest level of agreement, as measured using the coefficient of 

variation, were general validity, content validity, clear test instructions, general reliability, 

internal consistency, and tied for sixth, comparative psychometric qualities between paper-

and-pencil and electronic test forms, and measurement error.  The items with the lowest level 

of agreement, as measured using the coefficient of variation, were reliability being more 
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important that validity, the price of a test, validity being more important than reliability, 

whether a test has been reviewed by the MMY, test length, and tied for sixth, how the 

confidentiality of the test taker’s identity and test results are protected, and the quality of the 

test publisher. 

As was the case with employee selection, strong agreement across both rounds of the 

Delphi indicated that instrument validity and reliability were the two most important decision 

criteria practitioners should consider when choosing instruments for employee development.  

There was also very strong agreement that neither validity nor reliability is more important 

than the other in evaluating the quality of an instrument, and that, in fact, both were equally 

important.   

 The importance of a test being reviewed in the MMY fared even worse in employee 

development results.  Expert panelists rated this criterion 26th out a possible 30 statements, 

with a mean importance level of 3.44 (SD = 1.10).  While on the surface this result belies the 

credibility of the MMY in terms of its leadership position in assessing the quality of 

psychometric instruments, comments made by expert panelists help the reader grasp the 

separation of the value MMY provides as an oversight resource for assessing the quality of 

instruments, and any specific psychometric qualities it lends to test construction.  One 

panelist, for example, commented,  “I would select a test using the Mental Measurements 

Yearbooks. The tests have been reviewed by at least two professionals in the field with their 

comments about whether a test should be considered for purchase or not”.  

 The importance of legal considerations showed a meaningful drop in ranking from 16 

to 20 out of a possible 30: the mean ranking dropped from 4.00 (SD = 1.03) to 3.78 (SD = 
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1.11).  Given the very meaningful risks associated with misuse of instruments presented in 

chapter two, one might expect for this item to rated more highly.  Panelist comments, such as 

“…especially for selection”, seemed to, on first inspection, indicate that expert panelists not 

only rated the importance of legal considerations near the midpoint of the mean ranking, but 

also appeared to suggest that legal considerations were more important for selection than 

development.  This apparent separation of importance between selection and development 

was remedied in research question number five, where a pair-samples t test showed no 

significant difference between the two measures.  Instruments used for employee 

development are not immune from the legal considerations that exist in instruments use for 

selection.  Watson v. Fort Worth Bank & Trust made it clear that the courts do not discern a 

difference in requirements between instruments used for selection compared to those used for 

development (Guion, 2011). 

Research Question Five 

 A paired-samples t test was used in research question five to determine if there were 

differences of opinion among expert panelist on decision criteria that should be considered 

when choosing assessment instruments for employee selection and development. 

Conclusions and Discussion 

 A Bonferroni adjustment was used to calculate a new alpha to better reflect 

significance across multiple means.  To assess the difference in decision criteria for selection 

and development in round one, a new alpha was calculated (.05/30 = .0017).  No significant 

differences existed on any of the thirty-paired means from round one.  To assess the 

difference in decision criteria for selection and development is round two, a new alpha was 
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calculated (.05/33 = .0015).  No significant differences existed on any of the thirty-three 

paired means from round two. 

 The discovery that expert panelists did not view a difference in decision criteria 

between employee selection and development, as measure by a paired-samples t test, 

challenged more qualitative evidence from expert panelist comments suggesting decision 

criteria for development should be somehow less robust.  Comments such as “…especially 

for selection” and “especially true in employee selection” create a perception that differences 

do indeed exist, and to the extent that this view is representative of those held by 

practitioners, attempts need to be made to correct this misperception. 

Implications for Future Research 

 Implications for future research can be found in the study’s statement of the problem.  

Evers et al. (2011) sounded an alarm amongst both researchers and practitioners, reporting 

that incorrect test use was the highest ranked concern of over 12,000 psychologists 

participating in an expansive study conducted by the European Federation of Psychologists’ 

Associations.  Test use in selection and development can aptly be characterized as a 

discipline where research has followed practice, and sadly, the gap separating the two has 

grown significantly over the years (Anderson, 2005; Klehe, 2004; Robertson & Smith, 2001).  

In their study of 255 human resource practitioners, Furnham & Jackson (2011) arrived at the 

following conclusion: “…it is very difficult for untrained people to differentiate between 

good and bad psychometric tests” (p. 553).   

And the gap is significantly wider when it comes to research on instrument use in 

employee development (Bartram, 2004).  This study provides the foundation to not only 
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retard the growing separation of research and practice in test use for selection and 

development, but also, begins to address the significant gaps that exist. 

Recommendations for Research 

 While this study provides foundational knowledge of the decision criteria 

practitioners should consider when choosing instruments for employee selection and 

development, much work remains. 

Recommendation One 

 Research needs to be conducted on the decision criteria practitioners actually use to 

make decisions on choosing instruments for employee selection and development.  This 

research could then be compared to this study’s findings to identify gaps in decision criteria 

used, as well as an assessment of practitioners’ understanding of the necessary psychometric 

qualities of tests used for selection and development.  Potential research questions might 

include, “What criteria do practitioners currently use to inform decision making for choosing 

assessment instruments for employee selection and development?” and “To what extent do 

practitioners demonstrate an operational understanding of core psychometric qualities used to 

evaluate the quality of assessment instruments used in employee selection and 

development?” 

Recommendation Two 

 There was a dearth of references to relevant theoretical frameworks evident in the 

study of instruments used for selection and development.  This scarcity of evidence of 

theoretical frameworks seems to contradict the view of expert panelists who participated in 

this study. 
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Expert panelist ratings of the importance of grounding tests in an appropriate 

theoretical framework clearly suggest a need to resolve this unfortunate reality.  Mean scores 

for the importance of tests being ground in an appropriate theoretical framework for selection 

in round one and two were 3.89 and 4.20 respectively.  Mean scores for development round 

one and two were 4.00 and 4.07 respectively.  One panelist’s enthusiastic comment on the 

subject of the need for theoretical frameworks further undergirded the topics importance: 

“Without which you have nothing!” 

 Existing frameworks from the disciplines of psychology, human resource 

development, business and economics, and other disciplines that lay claim to having a stake 

in instrument selection should be identified and evaluated for their usefulness, and in the case 

that existing theories do not capture the intent and spirit of the topic, new theories should be 

developed.  

Recommendation Three 

In a general sense, development has not marshaled the same research support and 

activity as its close cousin, selection.  Study findings conclude that expert panelists do not 

see a significant difference in ratings of decision criteria between the two constructs.  

Research needs to be conducted to further support the opinions of expert panelists.  Clearly, 

the risks associated with misuse and misapplications of instruments used for development are 

just a severe as those associated with selection: that said, development deserves the same 

research focus. 
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Recommendation Four 

 The scholar and practitioner communities need to discover creative ways to jointly 

develop and disseminate reliable information to practitioners, including more transparent 

access to primary and secondary research, joint participation in relevant scholar centric and 

practitioner centric associations, and the development and delivery of high impact learning 

events that utilizes research to inform practice.  Of particular note is an increase in awareness 

of the meaningful legal considerations involved with the evaluation and use of instruments 

used in employee selection and development in the hands of untrained resources.   

Implications for Practice 

 If HRD practitioners do not understand and utilize proper decision criteria for 

choosing and administering assessment instruments for employee selection and development, 

they face potentially devastating consequences for their organizations.  First, they expose 

their organizations to meaningful costs associated with turnover and replacement of bad hires 

(Smart, 2012).  Second, worker productivity losses tied to underperforming employees may 

negatively impact efficiency and drive up costs of operations (Schmidt & Hunter, 1998).  

Third, litigation resulting from successful employee claims of adverse impact may result in 

significant financial penalties (Kohl, 1983). 

Scholars agree that organizations are increasingly choosing selection and 

development tools of poor psychometric value and unnecessary exposure to litigation (Klehe, 

2004; Pulakos, 2005).  Risavy & Hausdorf (2011) concur, stating, “organizational members 

in charge of selection procedures may not understand the complexities and importance of 

using tests appropriately.  Industrial and organizational psychologist have not provided 
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practitioners with specific guidelines for the use of personality data when making hiring 

decisions” (p. 20).  And concerns surrounding proper selection and use of tests are not new.   

Admonishing their colleagues to work beyond simply developing a valid instrument, Hughes, 

Dunn & Baxter (1956) lamented the practice of leaving even the most valid of tests in 

untrained hands: “a sound instrument may be developed, but it is clear that unless all persons 

use it in the same manner as when the original information for validation was obtained, the 

instrument will become operationally useless” (p. 324).  

This study makes an important contribution in assisting practitioners’ understanding 

of how to evaluate the quality of instruments used in employee selection and development, 

but it is not enough.  Implications for practice include the importance of understanding 

fundamental psychometric principles, the breadth of criteria to consider, relative importance 

in decision criteria between selection and development, and legal considerations in choosing 

instruments for selection and development. 

Implication One: Fundamental Psychometric Principles 

 Practitioners tasked with choosing instruments for employee selection and 

development need to have a foundational understanding of core psychometric principles.  It 

is one thing to know that validity, for example, is a key decision criterion that should be 

considered when choosing instruments.  It is another thing to actually understand the 

different types of validity, and how they influence decision-making.  This study provides 

essential content that should be included in learning interventions that teach practitioners 

about core psychometric principles that inform how they choose instruments. 

 



 

192 

Implication Two: Breadth of Decision Criteria 

 This study highlights the breadth of decision criteria practitioners should consider 

when choosing instruments for employee selection and development.  Study findings 

certainly emphasize the importance of validity and reliability, but it also elucidates the 

importance of over 30 decision criteria with varying levels of importance based on expert 

panelist ratings.  This breadth of decision criteria should be included in learning interventions 

that might be created as referenced in implication one. 

Implication Three: Relative Importance of Decision Criteria Between Selection and 

Development 

 This study advances the thought that there are not significant differences in the 

relative importance of decision criteria that should be considered when selecting instruments 

for employee selection and development.  While the t test administered for research question 

number five should no statistical significance between criteria for section and development, 

several expert panelist comments gave pause to beliefs that might be present in the 

practitioner community.  To the extent that the practitioner community believes that criteria 

for employee development is less robust than those used for selection should take note of this 

study’s findings, and adhere to the referenced decision criteria accordingly. 

Implication Four: Legal Considerations 

 This study presented compelling evidence to support the need for practitioners to 

understand legal considerations associated with instrument selection.  Despite the relatively 

low ranking in terms of importance offered by expert panelists, the review of literature 

clearly demonstrates the importance of legal considerations such as adverse impact and 
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disparate treatment.  Perhaps the relatively low ranking of this important criteria from a 

group of expert panelists comprised solely of academic professionals reflects the reality that 

this population is neither an expert of managing this sort of risk, nor do they experience this 

phenomenon in their professional environment.  Any learning intervention created to inform 

practitioners on decision criteria that should be considered when choosing instruments for 

selection and development should hold a prominent position for the legal considerations 

involved in these decisions. 

Implication Five: Decision Making Checklist 

 A practical implication of this study should be the creation of a decision matrix, or 

checklist, that would guide practitioners in their decision making process.  This decision 

matrix could be used for two important purposes.  First, practitioners could use the checklist 

to ensure that they have the proper decision protocol in place to make decisions.  Secondly, 

the checklist could serve as a useful tool allowing practitioners to evaluate competing 

instruments based on the relative merits of their quality based on the criteria included in this 

study. 

Limitations 

 This study has several limitations.  First, the Delphi method by its nature is a limited, 

purposeful sample.  In constructing a panel of experts, only past reviewers of the MMY were 

considered to participate in the study.  This certainly is not to say that individuals with 

knowledge around decision criteria used for choosing instruments for employee selection and 

development cannot make a meaningful contribution to the conversation; on the contrary, 

they no doubt could, and perhaps should be included in future research initiatives. 
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 Second, the overwhelming majority of participants came from academia, so caution 

should be used on how broadly findings can be generalized beyond this population.  And 

while the number of participants (18 for round one and 15 for round two) certainly fell within 

accepted standards of sample size for a Delphi study, caution should also be used around 

generalizing findings for this reason as well.  Future research participants with credentials 

that qualify them as experts on the subject of instrument use in selection and development 

should be considered. 

 Third, the study participants were principally based in the United States.  To the 

extent that regional geographic differences exist in the context of the study’s research 

questions, these differences were not explored or otherwise accounted for. 

 Fourth, to the extent that participant diversity (age, gender, race, etc.) influences 

panelist responses in the context of the study’s research questions, these differences would 

not have surfaced as the study participants were almost exclusively white, male, and on 

average, 62 years of age.  
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Appendix A 

Round One Expert Panelist Comments 

Statement Comment 

General Validity Selection tests have legal requirements for validity, while development 
assessments do not. However, validity is still important for developmental 
assessments.    

Validation needs to be as job-specific as possible.    

In development you might have a slightly less valid measure as judgments 
about a person's performance may be made and evaluated during the 
actual training. Employee selection is a one shot deal, the highest validity 
is necessary. 

Sine qua non, especially with the 2014 Standards set for publication and 
the Principles to follow with its own revision. 

Validity and reliability are absolutely essential for selection for 3 main 
reasons: 1) legal issues in using invalid/unreliable instruments 2) critical 
decisions are made on the basis of test scores 3) often the test score is the 
sole or primary piece of information in making a decision.  Employee 
development is less concerned with legal guidelines (more an issue of 
accessibility than measurement); it is not a decision point, and other 
information (supervisor evaluation, peer input) is often considered. 

Without validity, the overall purpose of the test may be lost. 

Criterion Validity Some developmental assessments measure constructs that are not directly 
related to job performance.      
Criterion validity is of the most importance in employee selection.  

Which type of validity is necessary depends on the construct being 
measured and the purpose of the test- is the purpose to predict job 
performance, readiness for training, or to ensure a minimum level of 
knowledge?  

Without it, you may defeat the purpose. 

Content Validity 

 

Development assessments should be as strong as selection in this area
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Development of a valid measure starts with content (what you put into it) 
such as attitudes, facts, etc. Without valid content linked to relevant 
theory one has nothing    

Which type of validity is necessary depends on the construct being 
measured and the purpose of the test- is the purpose to predict job 
performance, readiness for training, or to ensure a minimum level of 
knowledge?  

A must have for an employee selection instrument.  

Construct   
Validity 

Construct validity is a very important issue.  I feel that if the test has 
construct validity it also has the other validities as well.  Construct 
validity can be difficult to show however.   

Construct validity may be established over time with a variety of related 
studies, yet any test developer needs to identify what constructs they are 
using or what constructs they are anchoring their measure in.  

I disagree with your definition of construct validity.    

Which type of validity is necessary depends on the construct being 
measured and the purpose of the test- is the purpose to predict job 
performance, readiness for training, or to ensure a minimum level of 
knowledge?  

I see the need in terms of the test itself, but not so much for development. 

Validity 
Generalization 

VG may not be applicable for some development assessments.  

Generalization is not automatic. Conditions over which validity 
generalizes need to be carefully defined and fit within the definition of the 
construct.  

Only possibly generalizable if samples are very similar with respect to 
demographics etc. Otherwise, NO. 
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General  
Reliability 

 
 
 
Defining reliability and describing how it is assessed are as important as 
the index obtained. Multifaceted tests may have low internal consistency 
but be very stable over time, for example  

A fundamental assumption regarding any use of a test. Must be reliable 
over time and over samples      

Validity and reliability are absolutely essential for selection for 3 main 
reasons: 1) legal issues in using invalid/unreliable instruments 2) critical 
decisions are made on the basis of test scores 3) often the test score is the 
sole or primary piece of information in making a decision.  Employee 
development is less concerned with legal guidelines (more an issue of 
accessibility than measurement); it is not a decision point, and other 
information (supervisor evaluation, peer input) is often considered. 

Yes, it goes to the usefulness of the test. 

Alternate Forms 
Reliability 

As with many other questions, it depends on the use of the test.  

Alternate forms reliability is not appropriate for some assessments such as 
multi-rater feedback.  

There will be instances in which alternate forms are not feasible.  

Depends on the test if it lends itself to this type of reliability.  

More likely use repeated measures in development.   

This is so hard to answer. I am answering assuming that the test uses 
multiple forms; then obviously, it is critical.     

It depends on the users of the test. 

Test/Retest 
Reliability 

 

 

 

 

As with many other questions, it depends on the use of the test.  

Test/retest reliability may not be appropriate for some assessments such 
as multi-rater feedback.       

In many high-stakes situations, test/retest is not a viable approach to  
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reliability estimation. If trait stability is very important, then test/retest is 
essential.      

Depends on the test.        

Is the trait/construct stable? Do rejected applicants re-apply at a later 
date? Then this information becomes critical. It is very difficult to answer 
these questions because my answers would vary with different constructs, 
jobs, and selection situations. 

Internal 
Consistency 

This type of reliability can be established in MOST tests.   

Well, depends. It would be desirable to have multiple measures of 
different homogenous constructs but sometimes the best predictor might 
have various components with only modest internal consistency. 

Inter-rater 
Reliability 

Many assessments do not require multiple raters.    

This is very important but the test needs to lend itself to this type of 
reliability.    

Is the scoring of the test subjective? Or can the measure be completed by 
various individuals (reference check by a supervisor or a peer); then it is 
essential.  I'll assume that is the case. 

Validity More 
Important Than 
Reliability 

 

 

 

 

 

 

 

Maximum validity<reliability**2.      

A test cannot be valid if it is not reliable.     

If a test is valid then it is also reliable.  On the other hand, if a test is 
reliable, it may or may not be valid.      

Is impossible to demonstrate. 

Both are important.        

This is like comparing apples and oranges- both are very important. 

They really both need to be strong.      

Depends on what type of reliability you are talking about- what do you  
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want to generalize across.  Still true that reliability overall limits validity. 

Is this a trick question? Reliability is necessary but not sufficient for 
validity. So statistically, if a measure is not reliable it cannot be valid. 

Reliability More 
Important Than 
Validity 

They are both equally important.      
The most important criterion for a test is that it is valid.  Reliability is 
important but not as important than validity.    
Both are important.        

This is like comparing apples and oranges- both are very important. 
They both need to be strong.       

Though it limits relationships, reliability is clearly less important.  
It is necessary but I would say not more important    

Both are essential.  

Legal 
Considerations 
(Adverse Impact) 

Especially for selection.      
  

I think they are important considerations in how a test is used. IQ might 
be a good test but not appropriate to select a postman because it does not 
have specific validity for job and has adverse impact. I agree that 
generally we want tests that are equally valid for different groups. 

Price of a Test 

 

 

 

 

 

 

 

The price of a test may be an important consideration in purchasing a test, 
however, the price of a test may not correlate well with the quality of a 
test.       
Price may be important in the selection of a test, but it should not be a 
consideration in evaluation of its quality.     
This is a reality of an employer.      

It can be a factor when budgets are tight.     
Not really but practically cost versus added benefit.    

It depends on the user and budget; sometimes tests of a lesser value 
provide the same results as those that are very expensive. 
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Comparative 
Psychometric 
Qualities of Test 
Forms 

 
 
 
Very much agree and in my experience electronic is usually below par. 

This seems to becoming an issue in some new tests. I am not seeing the 
comparison studies to support the electronic version as being the same as 
the paper/pencil version.    
Agree it would be desirable to show concordance.  

Measurement 
Error 

This is simply a different form of reliability.     
The measurement error is very important.  It considers the standard 
deviation as well as the reliability of a test. It adds in developing 
confidence intervals and probabilities of true scores of individuals.  

Goes without saying for anyone who understands test construction and 
relevant statistics.  

If you are trying to generalize a larger population.    
I think it would depend on the type of error, systematic or random…if 
systematic, there is or could be a problem.     

Security of Test 
Data and  

Materials 

Test security may actually affect the quality of reported results, which 
should be a consideration in the overall evaluation of test quality.  
Increasingly important with threats to score credibility from pirates & 
hackers.    
Again, would affect use. A validity of effort measure in the public domain 
might introduce error if some individuals know purpose.  
  

I don't see the relevance here? I suppose this would be important if the 
user isn't the maintainer of the data.  Otherwise, no problem. 

Sampling Method 

 

 

 

 

 

Depends on the analyses conducted.      

The larger the sample size the larger the reliability of a test.  Small sample 
sizes reduce the size of reliability.     

This is extremely important for validity, reliability and norming. A big 
problem with many Buros tests submitted for review   
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This statement is unclear, replications of studies might be better.  

Effects generalizability.       
Depends on the construct under consideration and how the test scores are 
used. If one wanted to ensure a minimum amount of knowledge the scores 
would be criterion-referenced and not norm-referenced. 

Grounded in 
Theoretical 
Framework 

 

The key here is "grounded in an appropriate theoretical framework."  This 
is especially true for selecting candidates for positions.  

There will be very practical situations for which there is no extant theory 
(e.g.tool and die maker). You can operate a lathe of you can'  

Without which you have nothing!      
Illustrates effort in not only developing the test, but in deciding how to 
interpret results.   
You can have useful actuarial tests, but they are limited. 

Accommodation 
for Disabled and 
Limited Language 
Proficiency 

If the population limitations are well articulated, this need not be an issue. 
Depends on the test.        

A very important consideration.  Norms need to be addressed for all 
populations who take a test.  A test should have norms for both disabled 
and persons of limited language proficiency.  Without this consideration, 
disabled populations and limited language proficiency person's results 
may not be valid or reliable; If you had made this two items, I would have 
been able to respond differently. They are different issues, and 
accommodations are different and have different psychometric 
implications. I strongly agree that accommodations should be provided 
for examinees who are disabled, whereas I disagree that accommodations 
should be provided in all cases for individuals with limited language 
proficiency.      
Again legal considerations affect tests used in selection more.  

There is no room for excluding any type of individual. 
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Clear Test 
Instructions 

 
 
 
Test takers need to understand the directions.  If the directions are 
unclear, this may affect the validity and reliability of the test.  
Without clarity, who knows what information (data) a user might get 
from those taking the test. 

Training Provided 
to Administer, 
Score, Interpret 
Test 

 

 

 

Examiners are expected to know and to understand how to administer, 
score and interpret the results of a test.  The training of test examiners is 
most important.      

This depends somewhat upon whether it is selected response, constructed 
response, or a performance (response format).  

Impossible to answer. If I were administering a job simulation or a WAIS, 
I'd need to be well trained. Similarly, if I were running an MBTI 
workshop.  But if it is a paper and pencil scan-tron or computer 
administered instrument training may be minimal. There always needs to 
be clear instructions on administration, scoring and interpretation- but 
there may NOT need to be training for this.    
  
Depends on the ease of use of the test. Some tests are easier than others, 
some can be administered with written or online instructions and there 
isn't a need for training for administration. It depends on the user's 
preferences. 

Confidentiality 
Protected 

It is the law.         

This issue falls a little outside the arena of test quality. It's possible to 
have a very good test administered by people who don't take examinee 
confidentiality very seriously.    
User responsibility.        

This is a critical concern but the responsibility rests with the administrator 
not the test developer.  

It depends on the user's purposes. In these circumstances (employee 
selection) confidentiality is important, whether hired of not. 

Test Length 

 

 

The longer the test, the more reliable the test.    
High quality tests can be almost any length.     

Depends on the test and what it is measuring.    
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If it's too long, even when taking it to move toward employment, the test 
taker can become tired, bored and just ready to have it done. Responses at 
some point may not represent the type of responses one might get if the 
test is shorter and less time consuming. 

Time Given to the 
Test Taker 

 

 

 

 

 

 

This depends on the type of test under consideration.  In an aptitude test, 
for example, where an individual is required to indicate whether two 
items are the same or different. Time is a very important consideration 
(example: a speed test).  On the other hand, in a power test, where the 
items increase in difficulty, time may or may not be important. The 
important consideration is the amount of time given relative to the amount 
of time needed.     
Depends on the test.        

Only problem at extremes.       
Do you mean that an appropriate amount of time is provided?  

You want a test environment (including time) that is conducive to 
acquiring usable data.  

Quality of the  
Test Publisher 

Reputable publishers usually produce high-quality tests, but not always. 
Sometimes yes, sometimes no.      

It sounds good, but I've seen too many "top" publishers who "skip" steps 
in development of tests and rely on name recognition to sell their 
products. Sometimes the above statement is true, other times it is not. 

Provision of a  
Test Manual 

To my way of thinking, a test manual is the bible of a test. A test that has 
no manual would be problematic.      
I assume you mean a manual that includes technical, psychometric 
information.    
People need to know how a test was developed, how to use it, score it, 
and interpret it. 

Test Conditions 
Replicate Those 
When Test Was  

 

This is what makes a test standardized and thus valid and reliable.  

A test is not "validated" in the sense of a punching card. Validity 
evidence should be gathered in multiple situations. In many  
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Validated 

 
 
 
circumstances, quite suitable interpretations of results can be made 
without exactly replicating a single set of administration and scoring 
conditions.  

The user may not have access to information about the conditions in 
which the test was validated, so if that's the case, the user couldn't 
replicate anyway. Also, replication just may not be possible for the user. 

Test Reviewed by 
the MMY 

I would select a test using the Mental Measurements Yearbooks. The tests 
have been reviewed by at least two professionals in the field with their 
comments about whether a test should be considered for purchase or not.
          

Public views are available, this is a plus.     
Although I would suggest users go to the MMY when searching for a 
particular type of test, there are other ways to locate useful tests (i. e. 
suggestions from others who have used tests of the type needed, journal 
articles). 

Similarities 
Between Target 
Group and 
Reference Group 

I believe this is essential.       

I have to disagree because of the way this item is worded. It is not in 
evaluating the "quality" of the test, but in evaluating the appropriateness 
of the test for a given situation and in evaluating the appropriateness of 
the interpretation(s) of results.    

Do you mean norm- versus criterion- referenced? 
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Statement Comment 

General Validity Regardless of the reason a test is used (selection or development) 
appropriate validity is necessary for test selection.    
The most important criterion of a test.     

Always important dimension.  

Criterion Validity The purpose for which the test will be used determines the type of validity 
that is most appropriate. 

Content Validity The purpose for which the test will be used determines the type of validity 
that is most appropriate.     
Provided the performance is reflected in a test.    

What you measure in a test depends on what you put in. 

Construct  
Validity 

Comment #3 above (the purpose for which the test will be used determines 
the type of validity that is most appropriate) is right on. 
If the test is shown to have construct validity then it has all of the 
validities needed for a test.  
This can be developed overtime as one does a variety of studies with 
different sample populations.  

Validity 
Generalization 

Validity generalization is tricky at best and should only be considered 
after careful comparison of the norm samples and the intended postulation 
and a review of the tasks accessed by the instrument. I think the 
environment in which the job is done affects all aspects of the job even 
though it might have very similar tasks in both environments. 

Not a good idea in general.       

General 
Reliability 

Reliability is important for any intended use of a test.   
Does the test consistently measure what it says it is measuring- this is 
basic to any test. 

Alternate Forms  The type of reliability that should be measured depends on the type of  



 

238 

Appendix B 
continued 

 
Reliability 

 
 
 
test and its intended uses.  However, the difference between selection and 
development is not a factor when considering reliability, the construction 
of the test is.       

Although not really necessary, it may be helpful on some tests in which an 
examinee needs to be retested.  The questions on alternate forms are 
different but correlate significantly.   

Depends on the test and whether or not it lends itself to this type of 
reliability analysis. 

Test/Retest 
Reliability 

I think this is useful form of reliability measure in limited circumstances. 
The time interval that is established is an important issue to be considered.  
For example, if the test manual does not indicate the time-interval this 
should be a caution.  If a test is given again right after the initial 
administration the reliability may be extremely high.  The longer the time-
interval, the more chance that the reliability may change. 

Generally this is true- there may be some exceptions e.g. when measuring 
performance that is expected to differ over time. 

Internal 
Consistency 

Internal consistency is the best reliability measure.    

This can vary- may not always be relevant to what you are testing.  

Inter-rater 
Reliability 

When inter-rater reliability is appropriate it is useful, but this only applies 
to a limited number of tests.       

This type of reliability is very important in subjective tests but not in 
objective tests.   

Inter-rater reliability is not always relevant. Depends on the type of test 
and if it lends itself to this. 

Validity More 
Important Than 
Reliability 

 

 

This is basic psychometric theory. Maximum reliability squared. The 
constructs cannot be separated.      

Both validity and reliability are important, one not more than the other. 
If the test has established validity then it is also reliable.  Both are  
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important.    

Equally important.        

This is a poor question. 

Reliability More 
Important Than 
Validity 

Both validity and reliability are important, one not more than the other. 

Reliability equates with consistency of scores whereby validity is 
concerned with the purpose of the test.  Again, if a test is valid, it is also 
considered reliable.      
Equally important.        

This is a poor question. 

Legal 
Considerations 
(Adverse Impact) 

When selecting tests (whether for selection or development) the test 
administrator should make sure the tests meet all legal requirements. 

Especially true in employee selection. 

Price of a Test Only in the sense that if it prices itself out of the market it won't be used. 

If you had said "when evaluating a test" to consider its purchase/use and 
not the QUALITY of a test, the answer would be completely different. 

Comparative 
Psychometric 
Qualities of Test 
Forms 

This is desirable but usually expensive for test publishers.  Test users are 
often required to make assumptions about the electronic version's validity. 
      
Absolutely- so many computer based tests pay little attention to this. 

Measurement 
Error 

This is another way of saying reliability.     

The measurement error takes into account the standard deviation of a test 
as well as the test's reliability.  This the measurement error is used to 
predict the probability that the individual's true score is with 99%, 95%, or 
68% within the standard band of error determined by using either 1, 2, or 3 
measurement errors.      

Need to examine measurement error especially in test interpretation for 
individuals and groups.     

Security of Test  

 

Personnel selection tests would need to have security- also development, 
as trainees may not necessarily need to know what they  
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Data and 
Materials 

 
 
 
are being evaluated on. 

Sampling  
Method 

Selection of the norming sample is critical for establishing the validity of a 
test as well as its suitability for the test user's purpose.   

The larger the sample size the higher the reliability of a test.  
Depends on what test is measuring and how it is to be used. 

Grounded in 
Theoretical 
Framework 

You can have useful actuarial tests, but they are limited.   
Theoretical framework is critical for any test.    

Too many tests are developed without sufficient attention to theory. 

Accommodation 
for Disabled and 
Limited  
Language 
Proficiency 

It is critical that people not be discriminated against due to disability or 
language proficiency. To do so may result in legal issues, but most 
certainly will result in disenfranchising people from consideration for 
employment or promotion.       
Depends on the test, use and population it is being used with.  

It’s a problem that this question is "double barreled". 

Clear Test 
Instructions 

The issue also manifests itself in reliability.     

Absolutely.   

Training Provided 
to Administer, 
Score, Interpret 
Test 

For some tests this is critical, it is less so for other tests that do not require 
special administration or scoring procedures.  

Confidentiality 
Protected 

Usually not a feature of the test, but how the data are managed.  
Confidentiality has implications for test developers/publishers when they 
control scoring and sending results to users. I have seen some very sloppy 
practices on the part of test publishers who require scoring then don't 
maintain confidentiality of the findings.    

Depends again on test use. 

Test Length Length is always a balancing act between reliability and usability.  
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Longer tests usually have increased reliability but shorter tests typically 
are easier to administer, score, and interpret.  

Depends on test.        
The word "quality" should not be in this item. It is a consideration when 
evaluating a test for use, but not the quality, unless it affects reliability or 
content validity. 

Time Given to  
the Test Taker 

Depends on the test.        
The time a test taker is given to complete a test may depend upon the 
population being tested.  
Depends on test.        

Difficult to answer this question due to its wording.  

Quality of the 
Test Publisher 

Usually. 

Provision of a 
Test Manual 

A complete test manual is critical for making good decisions about using a 
test.    
Users need to have appropriate directions for administration, scoring and 
interpretation. 

Test Conditions 
Replicate Those 
When Test Was 
Validated 

Usually this is true.  Tests are valid within a certain parameters, the 
conditions under which they are given are part of those parameters. 
However, there is often a lot of wiggle room for the testing conditions on 
some tests.         
This implies standardization and is important in standardized tests. 

Test Reviewed by 
the MMY 

Essential.         
Although someone well versed in evaluating psychometric properties of a 
test could do it without MMY but many users are not that well versed. 

Similarities 
Between Target 
Group and  

This issue speaks to validity- are the test takers similar to the norm 
sample?    
This is a very important consideration.     
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Reference Group 

 
 

 
Very much. 

Test Designed 
Consistent with 
It’s Purpose and 
Intended Use 

Absolutely. Test users have a responsibility to administer, score, and 
interpret tests in accordance with test developers’ design, otherwise the 
test can be considered invalid. 

Physical  
Structure of the 
Test 

This is true especially for test takers who may have language proficiency 
issues or other disabilities that make it difficult for them to read or 
understand test content.    

This is a very important consideration regarding the population being 
tested. Younger group, for example, may need the qualities addressed 
more that older populations. 

Credentials and 
Qualifications of 
Test Author 

Clarity of accompanying test manual.     

By "author" do you mean the publisher, the chief content editor, the 
individual item contributors, the item reviewers…?  
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IRB Approval 

North Carolina State University is a land-grant 
university and a constituent institution of the 
University of North Carolina 

Office of Research and Innovation 
Division of Research Administration 
 

 Campus Box 7514 
 Raleigh, North Carolina 27695 

 
 919.515.8754 P 
 919.515.7721 F 
	  

From: Jennifer Ofstein, IRB Coordinator  
  North Carolina State University 
 Institutional Review Board 

 
Date:  May 6, 2014  

 
Title: Decision Making Criteria for Selection of Psychometric Assessment Instruments for Employee 

Selection and Development: A Delphi Study 
 
IRB#: 3983  
 
Dear Robert Boylan, 

 
The research proposal named above has received administrative review and has been approved as exempt from the 
policy as outlined in the Code of Federal Regulations (Exemption: 46.101. b.2). Provided that the only participation of 
the subjects is as described in the proposal narrative, this project is exempt from further review. This approval does not 
expire, but any changes must be approved by the IRB prior to implementation. 

 
  NOTE: 

1. This committee complies with requirements found in Title 45 part 46 of The Code of Federal Regulations. 
For NCSU projects, the Assurance Number is: FWA00003429. 

 

2. Any changes to the research must be submitted and approved by the IRB prior to     implementation.  
 

3. If any unanticipated problems occur, they must be reported to the IRB office within 5    business days.  
 

  Please forward a copy of this letter to your faculty sponsor, if applicable.  
  Thank you. 

 
Sincerely, 
 

 
 
 
 
 

 
Jennifer Ofstein  

      NC State IRB  
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North Carolina State University - INFORMED CONSENT FORM for RESEARCH 
Decision Criteria for Selection of Psychometric Assessment Instruments for Employee 
Selection and Development: A Delphi Study 
Researcher: Robert V. (Bo) Boylan Faculty Advisor: Dr. James Bartlett 
 
1. What are some general things you should know about research studies? 
You are being asked to take part in a research study. Your participation in this study is 
voluntary. You have the right to be a part of this study, to choose not to participate or to stop 
participating at any time without penalty. The purpose of research studies is to gain a better 
understanding of a certain topic or issue. You are not guaranteed any personal benefits from 
being in a study. Research studies also may pose risks to those that participate. In this 
consent form you will find specific details about the research in which you are being asked to 
participate. If you do not understand something in this form it is your right to ask the 
researcher for clarification or more information. If at any time you have questions about your 
participation, do not hesitate to contact the researcher named above. Contact information 
listed below. 
 
2. What is the purpose of this study? 
There is a twofold purpose for this study. The main purpose of this study is to determine 
decision criteria HRD professionals should consider when selecting instruments for 
employee selection and development by engaging a panel of experts knowledgeable in 
psychological tests in a Delphi study. Secondly, the study will compare the experts’ opinions 
on decision criteria of instruments used in selection and development of employees. 
 
3. What will happen if you take part in the study? 
If you agree to participate in this study, you will be asked to participate in a Delphi Method 
study which will address decision criteria Human Resource Professionals should consider 
when selecting psychological tests for employee selection and development. The Delphi 
method involves the administration of three iterations (rounds) of a survey instrument 
delivered electronically. After each round results will be collected, summarized, and 
disseminated back to study participants; the ultimate goal will be reaching consensus among 
the group. 
 
4. Risks 
The Delphi method poses no substantive risk to the participant, though it does require a 
meaningful investment in time. 
 
5. Benefits 
Participation in this study may not have any direct benefit to the participants but it will  
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benefit the research on decision criteria HRD professionals should consider when choosing 
instruments for employee selection and development. 
 
6. Confidentiality 
The study will utilize the Survey Monkey survey platform. Survey Monkey utilizes SSL/TLS 
encryption, user authentication, and SSAE 16/SOC2 audited data centers governed by a 
comprehensive privacy policy. 
 
7. What if you have questions about this study, or your rights as a study participant? 
If you have questions at any time about the study or the procedures, you may contact the 
researcher, Robert V. Boylan, at 704-604-1953 or rvboylan@ncsu.edu. If you feel you have 
not been treated according to the descriptions in this form, or your rights as a participant in 
research have been violated during the course of this project, you may contact Deb Paxton, 
Regulatory Compliance Administrator, Box 7514, NCSU Campus (919/515-4514). 
 
8. Consent To Participate 
"I have read and understand the above information. I agree to participate in this study with 
the understanding that I may choose not to participate or to stop participating at any time 
without penalty or loss of benefits to which I am otherwise entitled.” To verify your consent 
to participate, please select the "next" button below and continue with your survey. 
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