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Introduction 1

The Watson-Glaser Critical Thinking Appraisal® has a distinguished history, dating back to its initial development
in 1925. Designed to measure important abilities and skills involved in critical thinking, it has been used in
organizations as a selection and development tool and in academic settings as a measure of gains in critical
thinking resulting from specific coursework or instructional programs. A Mental Measurement Yearbook review
noted that the Watson-Glaser is distinguished by its voluminous research and validity studies (Geisenger, 1998).

The Watson-Glaser™ Il Critical Thinking Appraisal (hereafter referred to as Watson-Glaser Il) is the newest revision.
This revision was undertaken to incorporate enhancements requested by customers while maintaining the
qualities that have made the Watson-Glaser the leading critical thinking appraisal over the last 85 years. Specific
enhancements include:

e More contemporary and business relevant items
e  Better face validity and applicability of items for individuals from countries other than the United States

¢ Inclusion of a higher proportion of difficult items to better separate individuals along a continuum of critical
thinking

e Development of two 40-item forms that can be administered in approximately the same time as the previous
Short Form, while discriminating among candidates as effectively as the previous 80-item forms

e New reports, including a basic Profile Report, Interview Report, and Development Report

e Interpretable subscale scores that provide information about three critical thinking skill domains; the ability to
Recognize Assumptions, Evaluate Arguments, and Draw Conclusions

This manual describes the steps taken to update the test and create the new reports. The manual is divided into
two broad areas. The first section addresses:

e  Construct conceptualization and content development. Chapter 2 describes the underlying conceptualization of
the Watson-Glaser Il and introduces the new Forms D and E. Chapter 3 describes the criteria used to select items
and stages of test development, including information on data collection procedures, sample characteristics, item
writing and item analysis.

e Linking Watson-Glaser Il to prior Watson-Glaser Forms. To ensure that scores on all Watson-Glaser forms can be
directly compared, studies were conducted to link scores for the new Forms D and E to the existing Forms Short,
A, and B. Chapter 4 describes and presents results for these procedures, and chapter 5 describes the creation of
norms.

e Reliability and validity. Evidence of reliability is presented in chapter 6 and evidence of validity is presented in
chapter 7.

The second section focuses on application topics:

e Test Administration. Chapter 8 presents guidelines for computer-based and paper-and-pencil administration.

e Pre-Employment Selection. Use and interpretation of the Watson-Glaser Il for pre-employment selection, with
references to specific legal standards and best practices, is presented in chapter 9.

e Reports. Chapter 10 describes the content and interpretation of the Watson-Glaser Il Profile, Interview, and
Development reports.

Copyright © 2009 NCS Pearson, Inc. All rights reserved.
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Critical Thinking 2

Watson and Glaser (Glaser, 1937; Watson & Glaser, 1994) believed that critical thinking includes:

e  attitudes of inquiry that involve an ability to recognize the existence of problems and an acceptance of the general
need for evidence in support of what is asserted to be true,

¢ knowledge of the nature of valid inferences, abstractions, and generalizations in which the weight or accuracy of
different kinds of evidence are logically determined, and

e skills in employing and applying the above attitudes and knowledge.

Consistent with this conceptualization, the Watson-Glaser Il has maintained the same approach to measuring
critical thinking. Each Watson-Glaser Il subtest is composed of reading passages or scenarios that include problems,
statements, arguments, and interpretations of data similar to those encountered on a daily basis at work, in the
classroom, and in newspaper or magazine articles. Each scenario is accompanied by a number of items to which
the participant responds.

There are two types of scenario/item content: neutral and controversial. Neutral scenarios and items deal with
subject matter that does not cause strong feelings or prejudices, such as the weather, scientific facts, or common
business situations. Scenarios and items having controversial content refer to political, economic, and social issues
that frequently provoke emotional responses.

As noted in the critical thinking research literature, strong attitudes, opinions, and biases affect the ability of some
people to think critically (Klaczynski, Gordon, & Fauth, 1997; Nickerson, 1998; Sa, West, & Stanovich, 1999;
Stanovich & West, 1997, 2008; West, Tolplak, & Stanovich, 2008). Though controversial scenarios are included
throughout the Watson-Glaser Il, the majority are included in the Evaluate Arguments subtest. Evaluate Arguments
scores are, therefore, expected to reflect people’s ability to think critically about controversial issues.

RED Model

The Watson-Glaser Il introduces one notable change to Watson and Glaser’s original work. Factor analyses of

the existing instrument (Forms Short, A, B) consistently revealed a structure in which three scales, Inference,
Deduction and Interpretation—all related to drawing conclusions—factored together. Recognition of Assumptions
and Evaluation of Arguments remained as independent factors. Based on this finding and the logical appeal and
interpretational ease of the three factor model, a new subscale composition was proposed.

ecognize Assumptions
Keys to

CRITICAL
THINKING

valuate Arguments

raw Conclusions

Recognize Assumptions

Assumptions are statements that are assumed to be true in the absence of proof. Identifying assumptions helps in
discovery of information gaps and enriches views of issues. Assumptions can be unstated or directly stated. The
ability to recognize assumptions in presentations, strategies, plans, and ideas is a key element in critical thinking.
Being aware of assumptions and directly assessing their appropriateness to the situation helps individuals evaluate
the merits of a proposal, policy, or practice.

2 Copyright © 2009 NCS Pearson, Inc. All rights reserved.



Chapter 2: Critical Thinking

Evaluate Arguments

Arguments are assertions that are intended to persuade someone to believe or act a certain way. Evaluating
arguments is the ability to analyze such assertions objectively and accurately. Analyzing arguments helps in
determining whether to believe them or act accordingly. It includes the ability to overcome a confirmation
bias—the tendency to look for and agree with information that confirms prior beliefs. Emotion plays a key role in
evaluating arguments as well. A high level of emotion can cloud objectivity and the ability to accurately evaluate
arguments.

Draw Conclusions

Drawing conclusions consists of arriving at conclusions that logically follow from the available evidence. It includes
evaluating all relevant information before drawing a conclusion, judging the plausibility of different conclusions,
selecting the most appropriate conclusion, and avoiding overgeneralization beyond the evidence.

To better measure these factors in the Watson-Glaser Il, more items were added to the Recognize Assumptions
and Evaluate Arguments scales than had been in the Watson-Glaser Short Form. In the Short Form, Recognize
Assumptions included 8 items and Evaluate Arguments included 9 items. The new equivalent forms, D and E,

include 12 Recognize Assumptions items, 12 Evaluate Arguments items, and 16 Draw Conclusions items.

Copyright © 2009 NCS Pearson, Inc. All rights reserved. 3
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Development of the Watson-Glaser Il 3

The Watson-Glaser Il Form D is a revision of Short Form/Form A and Form E is a revision of Form B. Historical and
test development information for the Short Form is available in the Watson-Glaser, Short Form Manual, 2006
edition and historical and test development information for Forms A and B is available in the Watson-Glaser, Forms
A and B Manual, 1980 edition.
Criteria for Item Selection
The following criteria were used to guide the selection of Watson-Glaser Il items:
e Improve subscale structure and interpretability

e Improve total score distribution and maintenance of total score reliability

e Improve scenarios and items: business relevance, global applicability, currency of controversial issues

Maintain 9th grade reading level

Maintain Short Form administration time

Improve Subscale Structure and Interpretability

Watson-Glaser Il development began with investigation of the factor structure of Forms A, B, and Short. A series of
exploratory factor analyses were conducted using Form A (n = 2,844), B (n = 2,706), and Short

(n=8,508) testlet scores. (A testlet is 1 scenario and a set of 2 to 6 questions.) Testlet scores were generated by
summing the number of correct responses for items associated with each scenario. Based upon these analyses
and a confirmatory test of Form D (see chapter 7), it was determined that Watson-Glaser Il scores could best be
represented by a three-subscale structure: Recognize Assumptions, Evaluate Arguments, and Draw Conclusions.

Interpretability was improved by organizing Watson-Glaser Il subscale scores according to the empirically verified
three-subscale structure and adjusting the number of items in each subscale to improve reliability. Specifically,
each subscale is composed of a minimum of 12 items (Recognize Assumptions and Evaluate Arguments) and a
maximum of 16 items (Draw Conclusions). Interpretability was improved by conducting validation analyses to
better understand similarities and differences in the meaning of subscale scores (see chapter 7).

Improve Score Distribution and Maintain Total Score Reliability

Improving score distribution through item difficulty was of central importance throughout the item selection
process. Previous versions of the Watson-Glaser contained a majority of items that had high passing rates, resulting
in negatively skewed distributions. To better normalize total score distributions, and improve discrimination along
the continuum of critical thinking, items with lower than average passing rates and high discrimination were
included in the Watson-Glaser Il. Items with high discrimination at different points across the full range of ability for
the target population also were chosen. Both Classical Test Theory (CTT) statistics (p-values, item-total and item-
subscale correlations) and Item Response Theory (IRT) statistics (o and b parameter estimates) were considered in
selecting items based on difficulty and discrimination.

4 Copyright © 2009 NCS Pearson, Inc. All rights reserved.



Chapter 3: Development of the Watson-Glaser Il

Improve Scenarios and Items: Business Relevance, Global Applicability,
Currency of Controversial Issues

Business Relevance

To meet the goal of improving the business relevance of scenarios and items, the proportion of business relevant
items was increased from 8%, 4% and 23% on Forms Short, A and B, respectively, to 45% and 58% on Watson-
Glaser Il Forms D and E, respectively. Business relevant scenarios and items were those that involved common
workplace events (e.g., training), organizational challenges (e.g., increasing productivity), government practices
toward industry (e.g., trade restrictions), and employee/consumer rights issues (e.g., workplace safety).

Global Applicability

Global applicability was increased by having a cross-cultural team representing eight countries review all existing
and experimental scenarios for relevance and appropriateness in their countries. Based on the results of this
process, 100% of the items on Forms D and E are relevant or could be easily adapted for use in Australia, Canada,
Mexico, the Netherlands, the United Kingdom, and the United States. More than 85% of the items on both forms
were appropriate for use in China and France.

Currency of Controversial Scenarios and Items

Inclusion of controversial scenarios allows for assessment of an individual’s critical thinking effectiveness when
dealing with emotionally laden versus neutral subject topics. To ensure that a proportion of Watson-Glaser |l
scenarios and items reflect current controversial issues, a panel of six test developers with degrees in applied
psychology independently rated the 49 testlet scenarios from Forms, A, B, and Short. A subset of four of these
raters rated an additional 25 experimental testlet scenarios. Raters were instructed to rate scenarios on a seven-
point scale from 1 = “Neutral/Not Controversial” to 4 = “Moderately Controversial” to 7 = “Highly Controversial”
based on how a typical Watson-Glaser examinee would be likely to interpret the scenario. A scenario was
considered controversial if a majority of raters (e.g., 4 out of 6) rated the testlet as moderately controversial

or higher. Based on this analysis, Form D had 6 testlets and Form E had 8 testlets that could be considered
controversial by today’s standards. For comparison, the Short Form had 5 testlets, and Forms A and B each had 8
testlets that could be considered controversial by today’s standards.

Maintain Reading Level

Like previous Watson-Glaser forms, Watson-Glaser Il instructions, scenarios, and items were written at or below the
ninth-grade reading level. Reading level was assessed using EDL Core Vocabulary in Reading, Mathematics, Science,
and Social Studies (Taylor, et al., 1989).

Maintain Short Form Test Administration Time

To maintain the administration time established for the 40-item Short Form, both Forms D and E were developed
as 40-item forms. In the standardization sample (n = 636), completion times for the Watson-Glaser Short Form
(median = 21.92 minutes) and Watson-Glaser Il Form D (median = 22.48 minutes) were similar, supporting
relatively equal administration times.

Test Development Stages

Test development occurred in six stages: conceptual development, item writing and review, pilot, calibration,
tryout, and standardization. The following sections provide a brief description of each of these stages, including
the purpose and relevant methodology.

Copyright © 2009 NCS Pearson, Inc. All rights reserved. 5
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Conceptual Development Stage

During conceptual development, the revision goals were identified and research plans established. Consultation
with Watson-Glaser customers including internal human resources professionals from large- and mid-size
organizations, human resources consultants, and educational instructors provided an initial set of revision goals.
These goals were supplemented with information from extensive literature reviews and input sessions with Pearson
customer service and sales representatives.

Item Writing and Review Stage

The purpose of item writing was to generate enough items to create two 40-item short forms, Forms D and E, that
each contained approximately 35% new items and 65% existing items. Toward this end, 200 new experimental
items (approximately 40 testlets, each testlet = 1 scenario followed by 5 items) were drafted.

Item writing was conducted by individuals with extensive prior experience writing critical thinking/reasoning
items. Detailed guidelines for writing items were provided to each writer, and each writer had to submit items for
review prior to receiving approval to write additional items. Writers were instructed to write items at a 9th grade
reading level.

Subject matter experts with experience writing and reviewing general mental ability/reasoning items reviewed and
provided feedback on how well each experimental item measured the target construct, clarity and conciseness of
wording, and difficulty level.

In addition, a separate group of subject matter experts reviewed and provided feedback on how well experimental
items and items from existing forms could be expected to transport or be adapted to other countries/cultures.
These subject matter experts included one Pearson employee born in the U.S., as well as twelve Pearson
employees born and raised in countries other than the U.S. All subject matter experts were familiar with the
Watson-Glaser and test development principles. Countries represented by the panel included Australia, Canada,
China, France, Mexico, the Netherlands, the United Kingdom, and the United States.

As a final step, experimental scenarios and items intended to be business relevant were reviewed for use of
appropriate business language and situations by Pearson’s U.S. Director of Talent Assessment.

Pilot Stage

The primary goal of the pilot stage was to do a preliminary check on the psychometric properties of the
experimental items, and determine which experimental items merited further data collection. Sets of 5 to 15 items
were administered as experimental items to people who completed Forms A, B, and Short. These individuals were
part of the customer data base, which is comprised primarily of business professionals (approximately 90%) with

a smaller proportion of college students (approximately 10%). After a minimum of 100 cases, and typically more
(average n = 203), were collected on an experimental item set, a new experimental item set was inserted into

the test and the previous set was rotated out. Classical Test Theory (CTT) item analysis procedures were used to
evaluate each experimental item.

Calibration Stage

To achieve stable CTT and Item Response Theory (IRT) parameter estimates, experimental items that had adequate
psychometric properties based on pilot stage data were administered to a larger sample until a cumulative total of

at least 400 participants had taken each item. Item adequacy was evaluated using IRT and CTT information (e.g., a
and b parameter, item difficulty, item to scale correlation).

IRT item analysis procedures were also used to calibrate experimental items and put them on a common scale with
Forms A, B, and Short items. Chapter 4 describes the methodology used to calibrate experimental items.

6 Copyright © 2009 NCS Pearson, Inc. All rights reserved.



Tryout Stage: Form D

Chapter 3: Development of the Watson-Glaser Il

The primary goal of the tryout stage was to evaluate a preliminary version of the Watson-Glaser Il, Form D,
including factor structure and subscale reliabilities. Results from the factor analyses, which are presented in

detail in Chapter 7, supported the three factor model—Recognize Assumptions, Evaluate Arguments, and

Draw Conclusions. Tryout data were obtained from a sample of 306 examinees who had at least a Bachelor’s
degree. College degree was used as a proxy to represent the ability level expected for the Watson-Glaser Il target
population. Table 3.1 provides demographic data for this sample. Results from the tryout analyses on Form D
confirmed the item quality and subscale structure, so Form D item content was finalized.

Table 3.1 Demographic Data for Tryout Sample

N Percent

306 100.00
EDUCATION LEVEL
Bachelor’s 181 59.15
Master’s 108 35.29
Doctorate 17 5.56
SEX
Female 98 32.03
Male 208 67.97
ETHNICITY
White non-Hispanic 231 75.49
Hispanic, Latino/a 43 14.05
Black, African American 10 3.27
Asian/Pacific Islander 9 2.94
Native American 1 0.33
Multiracial 6 1.96
No Response 6 1.96
AGE
20-29 56 18.30
30-39 89 29.08
40-49 55 17.97
50-59 63 20.59
60+ 41 13.40
No Response 2 0.65
POSITION
Professional/Individual Contributor 179 58.50
Manager 28 9.15
Hourly/Entry-Level 28 9.15
Executive/Director 19 6.21
Skilled Trades & General Labor 5 1.63
Supervisor 3 0.98
Other 44 14.38
INDUSTRY
Education 134 43.79
Health Care 26 8.50
Publishing, Printing 25 8.17
Manufacturing & Production 19 6.21
Information Technology, High-Tech, Telecommunications 18 5.88
Government, Public Service, Defense 19 6.21
Professional, Business Services 12 3.92
Financial Services, Banking, Insurance 9 2.94
Other 44 14.38

Copyright © 2009 NCS Pearson, Inc. All rights reserved.
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Standardization Stage: Form D

The standardization stage focused on the creation of linking tables for the Watson-Glaser Il Form D with Forms
A, B, and Short, and additional reliability and validity analyses. Validity data were obtained across six sampling
sites. To examine convergent and discriminate validity, examinees were administered Form D and one more of
the following instruments: Wechsler Adult Intelligence Scale-IV, Myers-Briggs Type Indicator, Golden Personality Type
Profiler, and the Workplace Big Five Profile. To examine criterion-related validity, Form D was administered to job
incumbents in two different organizations in which job performance data was collected.

Standardization Stage: Form E

After Form D was finalized, items were selected for Form E using item selection criteria, information from the pilot
and calibration stages, and item difficulty levels corresponding with Form D items. Table 3.2 shows the number of
cases used to evaluate the psychometric properties of each new Form E item.

Table 3.2 Number of Cases Gathered for New Watson-Glaser Il
Form E Items
Item Number N

3 945
4 945
5 945
14 855
15 855
18 2659
19 2659
23 695
24 694
31 689
32 689
33 678
34 708

8 Copyright © 2009 NCS Pearson, Inc. All rights reserved.



Equivalent Forms 4

Equivalence of Watson-Glaser Il Forms D and E with
Previous Forms

Numerous steps were taken to ensure that the new Watson-Glaser Il forms measure the same constructs in the
same way as the previous forms. First, the psychometrically strongest items from previous forms were used to form
the majority of items in the new forms. Second, the item format used for Watson-Glaser Il Forms D and E was
identical to the format used for previous Forms A, B, and Short. Third, item writers were instructed to write items
aimed at measuring the same constructs tapped by previous forms. Fourth, new items were selected based in part
on their correlation with subscales from previous forms. Finally, following the assembly of Watson-Glaser Il Form D,
correlation coefficients were computed between total raw scores on Form D and the Short Form.

During the standardization stage, Watson-Glaser Il Form D and Watson-Glaser Short Form items were
administered to 636 examinees, as part of a single 68-item form. The results, which are presented in Table

4.1, reveal a correlation of .85 between the Watson-Glaser Il and Short Form total scores. To estimate subscale
correlations, three scales on the Short Form (Deduction, Inference, and Interpretation) were combined to form a
Draw Conclusions subscale. The correlations between the subscales of the two instruments were .88 for Recognize
Assumptions, .82 for Draw Conclusions, and .38 for Evaluate Arguments. Because Evaluate Arguments was the
psychometrically weakest subscale in previous forms of the Watson-Glaser, the low correlation was not surprising.

Table 4.1 Descriptive Statistics and Correlations for Watson-Glaser Il Form D and
Watson-Glaser Short Form Scores

Watson-Glaser Il Form D Scores Watson-Glaser Short Form
Recognize Evaluate Draw
Short Form Scores Total Score Assumptions Arguments Conclusions Mean sD N
Total Score .85 .68 43 .80 29.2 5.7 636
Recognizing Assumptions 74 .88 .26 48 5.8 2.2 636
Evaluating Arguments 41 .24 .38 .36 6.9 1.3 636
Draw Conclusions .75 .50 .37 .82 17.9 4.0 636
Watson-Glaser-11 Form D

Mean 27.1 8.2 7.7 11.2
SD 6.5 3.1 2.2 3.1
N 636 636 636 636

Equivalent Raw Scores

To establish equivalent raw scores across forms, raw-score-to-ability estimates were generated for all forms using
Rasch-model difficulty parameters. Raw scores corresponding to the same ability estimate were considered
equivalent (i.e., represent the same ability level).

Table 4.2 presents raw score equivalents for Forms D to Short and A/B at the total score level. To convert a Form
D raw score to Short Form raw score, find that score in the Form D column in Table 4.2, then look to the right at
the Short Form raw score column. For example, a score of 28 on Form D is equivalent to a Short Form score of
30. Table 4.3 presents the raw score equivalents for Form E to Short and A/B and Table 4.4 presents the raw score
equivalents for Form D to Form E.

Copyright © 2009 NCS Pearson, Inc. All rights reserved. 9
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Table 4.2 Total Raw Score Equivalencies for Form D, Short and A/B

Raw Score
Form D Short Form Forms A/B
40 40 79

38 38 76

36 37 73

34 35 69

32 34 66

30 32 62

28 30 59

26 28 55

24 26 52

22 25 48

20 23 45

18 21 41

16 19 37

14 17 33

12 15 30

10 13 25
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Table 4.3 Total Raw Score Equivalencies for Forms E, Short and A/B

Raw Score
Form D Short Form Forms A/B
40 40 79

38 39 77

36 37 74
A 2
34 36 71
e
32 34 67
L
30 33 64

28 31 61

26 29 57

24 27 53

22 25 50

20 23 46

18 21 42

16 19 38

14 17 34

12 15 29

10 12 25

=Y
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Table 4.4 Total Raw Score Equivalencies For Forms D and E

Raw Score
Form D Form E

N
o
N
o

w
oo
w
oo

w
[e)}

35, 36

w
N

33

w
N

31

w
o

29

N
[e3)

27

N
(o)}

25

N
N

23

N
N

21

—_
O

19

—_
N

17

—_
[0,

15

—_
w

13

—_
—_

11

O
O

N
N

(%]
(9]

w
w

—_
—_

=Y

2 Copyright © 2009 NCS Pearson, Inc. All rights reserved.



Chapter 4: Equvalent Forms

Equivalence of Computer-Based and Paper-and-Pencil Forms

Occasionally, customers inquire about the equivalence of on-line versus paper administration of the Watson-
Glaser. Studies of the effect of test administration mode have generally supported the equivalence of paper and
computerized versions of non-speeded cognitive ability tests (Mead & Drasgow, 1993). To ensure that these
findings held true for the Watson-Glaser, in 2005, Pearson conducted an equivalency study using paper-and-pencil
and computer-administered versions of the Short Form (Watson & Glaser, 2006). This study is presented in this
manual for the reader’s convenience. Given these results no equivalency study was conducted for the Watson-
Glaser II.

In this study, a counter-balanced design was employed using a sample of 226 adult participants from a variety of
occupations. Approximately half of the group (n = 118) completed the paper form followed by the online version,
while other participants (n = 108) completed the tests in the reverse order. Table 4.3 presents means, standard
deviations, and correlations obtained from an analysis of the resulting data. As indicated in the table, neither mode
of administration yielded consistently higher raw scores, and mean score differences between modes were less
than one point (0.5 and 0.7). The variability of scores also was very similar, with standard deviations ranging from
55t05.7.

The correlation coefficients indicate that paper-and-pencil raw scores correlate very highly with online
administration raw scores (.86 and .88, respectively). Notably, the correlations across administration modes
were similar to those found in test-retest studies that used the same administration mode across testings (.81 for
paper and .89 for online; see chapter 6). The high correlations provide further support that the two modes of
administration can be considered equivalent. Thus, raw scores on one form (paper or online) may be interpreted
as having the same meaning as identical raw scores on the other form.

Table 4.5 Equivalency of Paper and Online Modes of Administration

Paper Online
Administration Order N Mean SD Mean SD r
Paper followed by Online 118 30.1 5.7 30.6 5.5 .86
Online Followed by Paper 108 29.5 5.5 28.8 5.7 .88
Total 226 29.8 5.6 29.7 5.6 .87

Copyright © 2009 NCS Pearson, Inc. All rights reserved. 13



Watson-Glaser™ Il Critical Thinking Appraisal Technical Manual and User’s Guide

Norms 5

The raw score on the Watson-Glaser Il (Forms D and E) is calculated by adding the total number of correct
responses. The maximum raw score is 40. Raw scores can be used to rank examinees in order of performance, but
little can be inferred from raw scores alone. It is important to relate the scores to specifically defined normative
groups to make the test results meaningful.

Background on Norms

Norms provide a basis for evaluating an individual’s score relative to the scores of other individuals who took the
same test. Norms allow for the conversion of raw scores to more useful comparative scores, such as percentile
ranks. Typically, norms are constructed from the scores of a large sample of individuals who took a test. This group
of individuals is referred to as the normative group.

The characteristics of the sample used for preparing norms are critical in determining the usefulness of those
norms. For some purposes, such as intelligence testing, norms that are representative of the general population
are essential. For other purposes, such as pre employment selection, information derived from a relevant and
well-defined group is most useful (e.g., occupation-specific group). Typically, occupational norms provided by the
publisher are applicable. However, a variety of situational factors, including job demands and local labor market
conditions impact an organization. Therefore, organizations need to consider their own context before deciding to
implement commercially published norms.

The ideal norm group is one that is representative of those who will be taking the test in the local situation.

It is best, whenever possible, to prepare local norms by accumulating the test scores of applicants, trainees,
employees, or students. One of the factors that must be considered in preparing norms is sample size. Data from
smaller samples tend to be unstable and the use of standard scores like percentile ranks presents an unwarranted
impression of precision. To avoid unstable results, it may be preferable to use Pearson norms until a sufficient and
representative number of local cases has been collected (preferably 100 or more) to create a local norm.

Pearson Norms

The type of norms available and their composition characteristics are updated frequently, so it is best to contact an
Account Manager (1.888.298.6227) or access TalentLens.com for the most current offerings.

The Watson-Glaser Il norms were derived from the existing Watson-Glaser norms through an extrapolation process
(described in Chapter 4). The raw scores on the Watson-Glaser Il and Watson-Glaser Form A were converted

to ability estimates using Rasch-model difficulty parameters. These ability estimates were then converted to a
common scale (i.e., scaled scores), facilitating the comparison of scores across forms. This link across forms was
used to allow the normative samples collected for Form A to be converted for use with the Watson-Glaser |I.

Fourteen occupational or level groups created for Watson-Glaser Form A were selected as the normative samples.
These groups, which contained relatively large numbers (average n = 967), are presented in Table 5.1.
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Table 5.1 Selected List of Watson-Glaser Il Normative
Samples
Group N
Occupation
Accountant 368
Consultant 473
Engineer 677
Human Resource Professional 562
Information Technology Professional 702
Sales Representative 507
Position Type/Level
Executive 1,389
Director 1,468
Manager 3,243
Professional/Individual Contributor 2,234
Supervisor 922
Hourly/Entry-Level 306
Norms by Occupation Within Specific Industry
Engineer in Manufacturing/Production 140
Manager in Manufacturing/Production 584

Copyright © 2009 NCS Pearson, Inc. All rights reserved.
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Evidence of Reliability 6

Reliability refers to a test’s stability or internal consistency. In this chapter, the concepts of reliability and standard
error of measurement are defined. Then evidence of test-retest reliability is introduced, followed by a description of
the analyses used to derive internal consistency estimates for Watson-Glaser Il Forms D and E.

Definitions of Reliability and Standard Error of Measurement

The reliability of a test is expressed as a correlation coefficient that represents the consistency of scores that would
be obtained if a test could be given an infinite number of times. In actual practice, however, we do not have the
luxury of administering a test an infinite number of times, so we can expect some measurement error. Reliability
coefficients help us to estimate the amount of error associated with test scores. Reliability coefficients can range
from .00 to 1.00. The closer the reliability coefficient is to 1.00, the more reliable the test. The U.S. Department
of Labor (1999) provides the following general guidelines for interpreting a reliability coefficient: above .89 is
considered “excellent,” .80-.89 is “good,” .70-.79 is considered “adequate,” and below .70 “may have limited

applicability.”
The methods most commonly used to estimate test reliability are test-retest (the stability of test scores over time)

and internal consistency of the test items (e.g., Cronbach’s alpha coefficient and split-half). Occasionally, alternate
forms analysis (the consistency of scores across alternate forms of a test) is used.

Since repeated testing always results in some variation, no single test event ever measures an examinee’s actual
ability with complete accuracy. We therefore need an estimate of the possible amount of error present in a test
score, or the amount that scores would probably vary if an examinee were tested repeatedly with the same test.
This error is known as the standard error of measurement (SEM). The SEM decreases as the reliability of a test
increases; a large SEM denotes less reliable measurement and less reliable scores.

The SEM is a quantity that is added to and subtracted from an examinee’s test score to create a confidence
interval or band of scores around the obtained score. The confidence interval is a score range that, in all likelihood,
includes the examinee’s hypothetical “true” score which represents the examinee’s actual ability. Since the true
score is a hypothetical value that can never be obtained because testing always involves some measurement error,
any obtained score is considered only an estimate of the examinee’s “true” score. Approximately 68% of the time,
the observed score will lie within +1.0 and 1.0 SEM of the true score; 95% of the time, the observed score will lie
within +1.96 and —1.96 SEM of the true score; and 99% of the time, the observed score will lie within +2.58 and
—2.58 SEM of the true score.

Test-Retest Reliability

Cognitive ability is a stable trait (Deary, Whalley, Lemmon, Crawford, & Starr, 2000), and prior versions of the Watson-
Glaser Short Form have demonstrated an acceptably high level of test-retest reliability. In light of this evidence, we did
not undertake a test-retest reliability study for Forms D and E. Instead, we refer to previous research.

In 1994, a study investigating the test-retest reliability of the Watson-Glaser Short Form was conducted using a sample
of 42 adults who completed the Short Form two weeks apart. The test-retest correlation was .81

(p <.001) and the mean score was 30.5 (SD = 5.6) at the first testing and 31.4 (SD = 5.9) at the second testing. The
difference in mean scores between the first testing and the second testing was statistically small (d = 0.16).

In 2006, test-retest reliability was evaluated using a sample of 57 job incumbents drawn from various organizational
levels and industries. The test-retest intervals ranged from 4 to 26 days, with a mean interval of 11 days. As shown
in Table 6.1, the Watson-Glaser Short Form total score demonstrated acceptable test-retest reliability (r,, = .89). The
difference in mean scores between the first testing and the second testing was statistically small (d=0.17).
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Chapter 6: Evidence of Reliability

Table 6.1 Test-Retest Reliability of the Watson-Glaser Short Form

First Testing Second Testing r, Cohen’s d N
Test-Retest
Study Mean SD Mean sD
1994 30.5 5.6 31.4 59 .81 0.16 42
2006 29.5 7.0 30.7 7.0 .89 0.17 57

Internal Consistency Reliability

Cronbach’s alpha and the standard error of measurement (SEM) were calculated for Watson-Glaser Il Form D total
and subscale scores using Classical Test Theory. Because Form E was developed using a common-item approach
(i.e., no single examinee had data on all 40 items), traditional methods of estimating internal consistency were not
applicable. The split-half reliability estimation for Form E was carried out using a method based on Item Response
Theory (IRT) since IRT has more flexibility to deal with missing data. The reliability was calculated based on the
ability estimates calibrated for the odd and even half of the test using the 27 items for which all examinees had
complete data (i.e., items retained from Form B). The calculations were completed using a sample drawn from the
customer data base (N = 2,706). A correction was then applied to estimate the reliability of the 40-item form using
the Spearman-Brown prophecy formula.

Results are presented in Table 6.2 and descriptions of the sample used to estimate reliability for Form D are
presented in Table 6.3. Internal consistency reliabilities for the total scores were .83 and .81 for Forms D and E,
respectively. Consistent with research on previous Watson-Glaser forms, these values indicate that Forms D and E
total scores possess adequate reliability.

Internal consistency reliabilities for the Form D subscales Recognize Assumptions (.80) and Draw Conclusions (.70)
were both adequate. Internal consistency reliability for the Form D Evaluate Arguments subscale was .57, which

is low. It is possible that this subscale is measuring a multidimensional construct (see chapter 2). Overall, subscale
scores showed lower estimates of internal consistency reliability as compared to the total score, suggesting that the
subscale scores alone should not be used when making selection decisions.

Table 6.2 Watson-Glaser Il Internal Consistency Reliability Coefficients (r) and
Standard Errors of Measurement (SEM)

Form D N r SEM
alpha
Total Score 1011 0.83 2.63
Recognize Assumptions 1011 0.80 1.33
Evaluate Arguments 1011 0.57 1.45
Draw Conclusions 1011 0.70 1.68
Form E N o SEM
Total Score 2706 0.81 2.78*

Note. * SEM is estimated, based on the variance of Form D score.
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Table 6.3 Demographic Characteristics of the Sample used to Calculate Form D Internal Consistency Coefficients

N Percent

1011 100.00
Education Level
HS/GED 32 3.17
1-2 yrs college 92 9.10
Associate’s 40 3.96
3-4 yrs college 55 5.44
Bachelor’s 463 45.80
Master’s 210 20.77
Doctorate 31 3.07
No Response 88 8.70
Sex
Female 493 48.76
Male 436 43.13
No Response 82 8.11
Ethnicity
White non-Hispanic 771 76.26
Hispanic, Latino/a 76 7.52
Black, African American 26 2.57
Asian/Pacific Islander 23 2.27
Multiracial 14 1.38
Native American 2 0.20
Other 5 0.49
No Response 94 9.30
Age
16-24 128 12.66
25-34 223 22.06
35-39 123 12.17
40-49 214 21.17
50-59 174 17.21
60+ 62 6.13
No Response 87 8.61
Position
Manager 294 29.08
Professional/Individual Contributor 290 28.68
Supervisor 122 12.07
Hourly/Entry-Level 119 11.77
Executive/Director 70 6.92
Skilled Trades/General Labor 27 2.67
Not Applicable 89 8.80
Industry
Financial Services, Banking, Insurance 313 30.96
Education 175 17.31
Health Care 124 12.27
Retail & Wholesale 59 5.84
Manufacturing & Production 57 5.64
Publishing, Printing 29 2.87
Hospitality, Tourism 28 2.77
Professional, Business Services 27 2.67
Information Technology, High-Tech, Telecommunications 23 2.27
Government, Public Service, Defense 21 2.08
Other 155 15.33
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Evidence of Validity 7

Validity refers to the degree to which specific data, research, or theory support the interpretation of test scores
(American Educational Research Association [AERA], American Psychological Association [APA], & National Council
on Measurement in Education [NCME], 1999). “Validity is high if a test gives the information the decision maker
needs” (Cronbach, 1970). To establish the utility of the Watson-Glaser I, components of construct validity,
including content validity, internal factor structure, and convergent and discriminate validity are presented.

Content Validity

Evidence of content validity exists when the content of a test includes a representative sample of tasks, behaviors,
knowledge, skills, or abilities of the identified construct. The critical thinking skills measured by the Watson-Glaser
were articulated many years ago by Watson and Glaser (Glaser, 1937; Watson & Glaser, 1952), and they still
correspond to critical thinking skills articulated in current models of critical thinking (Facione, 1990; Fisher &
Spiker, 2004; Halpern, 2003; Paul & Elder, 2002).

In employment settings, the principal concern is with making inferences about how well the test samples a job
performance domain—a segment or aspect of job performance which has been identified and about which
inferences are to be made (Lawshe, 1975). Because most jobs have several performance domains, a standardized
test generally applies only to one segment of job performance. Thus, the judgment of whether content-related
evidence exists depends upon an evaluation of whether the same capabilities are required in both the job
performance domain and the test (Cascio & Aguinis, 2005). In an employment setting, evidence based on test
content should be established by demonstrating that the jobs for which the test will be used require the critical
thinking abilities and skills measured by the Watson-Glaser Il. In classroom and instructional settings the course
content and objectives of such instructional programs should correspond to the constructs measured by the
Watson-Glaser II.

Factor Structure

A series of factor analyses were run to evaluate the factor structure and pattern of the Watson-Glaser. As discussed
in chapter 2, exploratory factor analyses had revealed three definable factors. A maximum likelihood extraction
method with oblique rotation had been used to analyze the Watson-Glaser Short Form (N = 8508) Form A

(N =2,844), and Form B (N = 2,706). Initial exploration resulted in three stable factors and additional factors (four
or five) that could not be interpreted. These additional factors included psychometrically weak testlets and were
not stable across forms. Follow-up analyses that specified three factors revealed the configuration of Recognize
Assumptions, Evaluate Arguments, and Draw Conclusions (i.e., Inference, Deduction, and Interpretation loaded
onto one factor). Given this evidence, and logical appeal and interpretational ease, the three factor model was
proposed for the Watson-Glaser II.

Confirmatory Factor Analysis

Confirmatory factory analysis (CFA) can be used to determine how well a specified theoretical model explains
observed relationships among variables. Common indices used to evaluate how well a specified model explains
observed relationships include the goodness-of-fit index (GFl), adjusted goodness-of-fit index (AGFI), and the

root mean squared error of approximation (RMSEA). GFl and AGFI values each range from 0 to 1, with values
exceeding .9 indicating a good fit to the data (Kelloway, 1998). RMSEA values closer to 0 indicate better fit, with
values below .10 suggesting a good fit to the data, and values below .05 a very good fit to the data (Steiger,
1990). CFA can also be used to evaluate the comparative fit of several models. Smaller values of chi-square relative
to the degrees of freedom in the model indicate relative fit.
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During the tryout stage, a series of confirmatory models were compared: Model 1 specified critical thinking as a
single factor; Model 2 specified the three factor model; and, Model 3 specified the historical five-factor model.

The results, which are presented in Table 7.1 and Figure 7.1, indicated that Model 1 did not fit the data as well as
the other two models. Both Model 2 and model 3 fit the data, and there was no substantive difference between
the two in terms of model fit. However, the phi coefficients in the five factor model were problematic and suggest
that the constructs are not meaningfully separable. For example, the phi co-efficient was 1.18 between Inference
and Deduction and .96 between Deduction and Interpretation. Given this evidence, the three factor model was
confirmed as the optimal model for the Watson-Glaser I.

During standardization there was an opportunity to replicate the confirmatory factor analyses that were run during
the tryout stage. A sample of 636 people participated in the validity studies. The general characteristics of this
sample are provided in Table 7.5. Two hundred people did not provide all of the data needed for validation (e.g.,
job performance ratings), so this subgroup is not described in Table 7.5. The results of the confirmatory factor
analysis supported the three factor model (GFl = .97; AGFI = .96; RMSEA = .03), providing further evidence for the
three scales of the Watson-Glaser II.

Table 7.1 Confirmatory Factor Analyses of Watson-Glaser Il Form D (N = 306)

Model Chi-square df GFI AGFI RMSEA
Model 1 367.16 135 0.85 0.81 0.08
Model 2 175.66 132 0.94 0.92 0.03
Model 3 159.39 125 0.95 0.93 0.03

Note. The Chi-Square values are Maximum Likelihood Estimation Chi-Squares from SAS 9.0. See text for explanation of fit indices.

20
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Recognize Assumptions

.66 Evaluate Arguments

Draw Conclusions

Note: Testlet scores were used as the unit of analysis.

RA = Recognize Assumptions; EA = Evaluate Arguments;
Inf = Infer; Ded = Deduce; Int = Interpret

Figure 7.1 Three Factor Model (Model 2) For Subtests and Testlets (N = 306)
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Recognize Assumptions

== RAS
73

RAG6
.59 Al

Evaluate Arguments
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.52
-D d3
.88 Deduce 42
56

Note: Testlet scores were used as the unit of analysis.

RA = Recognize Assumptions; EA = Evaluate Arguments;
Inf = Infer; Ded = Deduce; Int = Interpret

Figure 7.2 Five Factor Model (Model 3) For Subtests and Testlets (N = 306)
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Subscale Intercorrelations

Correlations among the Watson-Glaser Il Form D subscales are presented in Table 7.2. The correlations were

low to moderate, with Draw Conclusions and Recognize Assumptions correlating highest (.47) and Recognize
Assumptions and Evaluate Arguments correlating lowest (.26). These correlations indicate that there is a reasonable
level of independence and non-redundancy among the three subscales.

Table 7.2 Intercorrelations Among Watson-Glaser Il Form D Subscale Scores (N = 636)

Scale Mean SD 1 2 3 4
1. Total 271 6.5 1.00

2. Recognize Assumptions 8.2 3.1 .79 1.00

3. Evaluate Arguments 7.7 2.2 .66 .26 1.00

4. Draw Conclusions 11.2 3.1 .84 47 41 1.00

Convergent Validity: Cognitive Ability Measures

Convergent evidence is provided when scores on a test relate to scores on other tests that measure similar traits
or constructs. Over the years a number of studies have demonstrated that the Watson-Glaser correlates with
other cognitive ability measures, including nonverbal reasoning ability, verbal reasoning, numerical reasoning,
achievement (both ACT and SAT), and critical thinking. A summary of these studies is presented in Table 7.3.
Correlations with measures of reasoning are particularly strong (e.g., .70 with Miller Analogies Test for Professional
Selection, .68 with Advanced Numerical Reasoning Appraisal, and .53 with Raven’s Advanced Progressive Matrices).
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Table 7.3 Watson-Glaser Convergent Validity Evidence

Watson-Glaser Other Test
Group N Form Mean SD Description Mean SD r
Job incumbents 41 Short 28.0 5.4 Raven’s 22.3 5.8 53%*
across occupations APM
(Pearson, 2006)
Job incumbents 452 Short 31.3 5.8 Advanced 20.7 6.3 .68**
across occupations Numerical
and industries Reasoning
(Pearson, 2006) Appraisal
Job incumbents 63 Short 28.7 7.5 Miller 21.3 11.4 .70**
across industries Analogies
(Pearson, 2005) Test for
Professional
Selection
Job incumbents 1,546 (Cux — — Rust .63**
from multiple Advanced
occupations in UK Numerical
(Rust, 2002) Reasoning
Appraisal
Education majors 147-194 80-item 54.9 8.1 SAT-Verbal 431.5 75.3 A43**
(Taube, 1995)
SAT-Math 495.5 91.5 .39*
Ennis-Weir 14.6 6.1 37*
Critical
Thinking
Essay Test
Baccalaureate 203 80-item 54.0 9.3 ACT 21.0 — 53
Nursing Students Composite
(Adams, Stover, &
Whitlow, 1999)
Dispatchers at a 180 Short 24.9 5.0 Industrial 29.9 4.4 53**
Southern railroad Reading Test
company (Watson
& Glaser, 1994) Test of 73.7 11.4 .50%*
Learning
Ability
Lower-level 219 Short 33.5 4.4 Wesman, 27.5 6.0 51
management Verbal
applicants (Watson 217 EAS, Verbal 20.7 3.1 54%*
& Glaser, 1994) Comp.
217 EAS, Verbal 16.7 4.6 A48**
Reasoning
Mid-level 209 Short 34.0 4.2 Wesman, 27.5 6.0 .66**
management Verbal
applicants (Watson 209 21.0 3.0 50%*
& Glaser, 1994) EAS, Verbal
Comp.
208 16.6 4.9 ST
EAS, Verbal
Reasoning
Executive 440 Short 334 4.2 Wesman, 27.0 5.8 54%**
management Verbal
applicants (Watson
& Glaser, 1994) 437 EAS, Verbal 21.1 3.4 A42%*
Comp.
436 EAS, Verbal 16.2 4.2 A7**
Reasoning

*p<.05.* p<.01.
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Watson-Glaser Il and WAIS-IV

The recent release of the WAIS-IV created an opportunity to examine the correlation between WAIS-IV and
Watson-Glaser Il scores. The Watson-Glaser Il was administered to 62 individuals with a Bachelor’s degree or higher
(a group similar to individuals in the Watson-Glaser Il target population) who had recently taken the WAIS-IV
(within the prior 11 to 23 months). The sample is described in Table 7.5, which is at the end of this section.

The WAIS-IV consists of 15 subtests that measure cognitive ability across 4 domains: Verbal Comprehension,
Perceptual Reasoning, Working Memory, and Processing Speed. Due to moderate overlap in the constructs
measured, it was expected that Watson-Glaser Il total score would correlate in the range of .4 to .6 with WAIS-IV
total score. Further it was hypothesized that Watson-Glaser Il total score would correlate with the WAIS-IV
Working Memory index and the Perceptual Reasoning Index, and to a lesser extent Verbal Comprehension index.
Reasoning and working memory are needed to perform critical thinking tasks that involve maintaining information
in conscious awareness (e.g., a conclusion, a premise) and mentally manipulating the information to arrive at an
answer. The Watson-Glaser Il is a verbally loaded test and as such, it should correlate with Verbal Comprehension.
Conversely, Processing Speed is an important component of cognitive ability, but it is not viewed as core to
critical thinking. Finally, the WAIS-IV has a composite, Fluid Reasoning, which measures the ability to manipulate
abstractions, rules, generalizations, and logical relationships. It was hypothesized that this composite would be
strongly correlated with the Watson-Glaser Il total score because both scales measure reasoning.
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Table 7.4 presents the means, standard deviations, and correlation coefficients. The results indicated that Watson-
Glaser Il total scores were significantly related to WAIS-IV Full Scale 1Q score. As predicted, Watson-Glaser Il

total scores were also significantly related to Working Memory (.44), Perceptual Reasoning (.46), and Verbal
Comprehension (.42), but not Processing Speed (.14).

Table 7.4 Descriptive Statistics and Correlations for the Watson-Glaser Il Form D Raw and
WAIS-IV Scaled and Composite Scores

Watson-Glaser Il Form D Score WAIS-IV
WAIS-IV Composite/ Total Recognize Evaluate Draw
Subtest Score Score Assumptions Arguments Conclusions Mean SO n
Full-Scale 1Q 52 31 21 .62 110.8 14.6 56
Perceptual 46 .20 25 56 107.8 158 62
Reasoning Index
Block Design .49 .27 .27 .54 11.2 33 62
*Figure Weights .47 .31 .24 .50 12.0 28 49
*Matrix Reasoning .47 .18 .26 .61 12.1 3.2 62
Picture 05 _.06 14 05 10.4 27 56
Completion
Visual Puzzles 21 .06 11 .28 10.9 3.2 62
Working Memory 44 24 13 59 108.0 145 62
Index
Arithmetic 45 17 .23 .59 11.4 2.8 62
Digit Span .33 .25 .00 46 11.5 3.1 62
Letter-Number 37 .09 21 53 11.4 3.6 49
Sequencing
Verbal
Comprehension 42 .34 .10 46 111.8 13.6 56
Index
Comprehension .23 .19 .04 .25 11.7 2.9 56
Information 40 .34 .06 45 12.4 2.7 56
*Similarities .38 .29 17 .38 11.9 2.8 62
Vocabulary 31 .25 .08 .35 12.1 2.7 62
Processing Speed 14 .09 ~.01 22 105.9 152 56
Index
Cancellation -.14 -.16 -.10 -.07 10.2 3.1 49
Coding 15 .08 -.02 .24 11.1 34 56
Symbol Search 15 a2 .06 .16 11.1 2.8 62
Fluid Reasoning .60 32 36 67 35.6 7.2 49
Composite
WG-Il Form D
Mean 27.6 8.3 8.0 11.2
SD 6.0 2.7 2.5 2.9
n 62 62 62 62

* The Fluid Reasoning composite was calculated by summing the scaled scores for Figure Weights, Matrix Reasoning, and Similarities.

At the Watson-Glaser Il subscale level, it was expected that the subscale Draw Conclusions would be more highly
correlated with the WAIS-IV than the Recognize Assumptions or Evaluate Arguments scales. Relative to other
subscales, Draw Conclusions requires mental manipulation of a larger number of logical relationships, resulting in
greater complexity. Therefore it was predicted that, among the three subscales, Draw Conclusions would be more
strongly correlated with the Perceptual Reasoning, Working Memory, Verbal Comprehension Indices and the Fluid
Reasoning Composite than Recognize Assumptions and Evaluate Arguments.
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As predicted, the Draw Conclusions subscale was more highly correlated with WAIS-IV Perceptual Reasoning

(r= .56 versus r =.20 for Recognize Assumptions and r = .25 for Evaluate Arguments) Working Memory

(r=.59 versus r = .24 for Recognize Assumptions and r = .13 for Evaluate Arguments),

Verbal Comprehension (e.qg., r= .46 versus r = .34 for Recognize Assumptions and r = .10 for Evaluate Arguments),
and Fluid Reasoning (r= .62 versus r = .31 for Recognize Assumptions and r =.21 for Evaluate Arguments). These
results also suggest that the subscale Recognize Assumptions is more closely associated with working memory,
verbal comprehension, and fluid reasoning than Evaluate Arguments.

Convergent Validity: Open Mindedness

Several prior studies have found significant relationships between Watson-Glaser scores and personality
characteristics. For example, the Watson-Glaser correlated .34 with an Openness scale on the Personality
Characteristics Inventory (Impelman & Graham, 2009), .36 with an Openness to Experience composite (derived
from the CPI Achievement via Independence and Flexibility scales; Spector, Schneider, Vance, & Hezlett, 2000),
and .33 with the Checklist of Educational Views which measures preferences for contingent, relativistic thinking
versus “black-white, right-wrong” thinking (Taube, 1995). These findings suggest that that the Watson-Glaser
measures an attitudinal component of critical thinking.

In light of this prior research, the Watson-Glaser Il scales were studied in relation to several personality measures.
It was predicted that Watson-Glaser Il total score would be moderately correlated (e.g., .20-.30s) with personality
traits that measure inquisitiveness, openness, and a flexible attitude toward understanding the position of others
(Facione 1990, 2009). It was also predicted that the subscale Evaluate Arguments would correlate negatively with
personality measures that tap emotionality.

Big s

The Workplace Big Five Profile (Howard and Howard, 2001) measures an individual’s personality using five
supertraits that conform to the traditional five-factor model of personality, and 24 subtraits (4—6 per factor).
Openness was expected to correlate with Watson-Glaser Il total score. At the subscale level, Intensity (a tendency
to express anger) was expected to correlate negatively with Evaluate Arguments. To test these hypotheses, the
Watson-Glaser Il Form D and the Workplace Big Five Profile were administered to 72 professionals assessed for
placement purposes by a northeastern recruiting organization.

Counter to the hypotheses, the Watson-Glaser Il total score was not significantly correlated with Openness (r =
.09). At the subscale level, Intensity was not significantly correlated with Evaluate Arguments (r=-.17), but was
significantly correlated with both Draw Conclusions (r=-.27) and the Watson-Glaser Il total score (r=-.27). These
correlations suggest that elements of critical thinking performance are associated with a calm and composed,
rather than tense or agitated, disposition. Relationships that were not hypothesized, but were significant included
Recognize Assumptions scores with Consolidation (r=-.27), and the Consolidation subtraits Perfectionism
(r=-.30) and Organization (r=-.27).

Myers-Briggs Type Indicator (MBTI)

The Myers-Briggs Type Indicator (Myers & Myers, 2004) measures four separate personality preferences, with each
having opposite poles: Extraversion/Introversion, Sensing/Intuition, Thinking/Feeling, and Judging/Perceiving.

The Watson-Glaser Il Form D and MBTI were administered to 60 medical professionals working in a northeastern
hospital network.

It was hypothesized that the Evaluate Arguments subscale would correlate with the MBTI Thinking/Feeling scale. A
Feeling preference is characterized by a more personal or emotional investment in issues, which could impede the

evaluation of arguments, especially those that are controversial. Consistent with expectations, Evaluate Arguments
scores correlated —.27 with the MBTI Feeling preference. There were no other significant correlations between the

MBTI and the Watson-Glaser II.
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Golden Personality Type Profiler

The Golden Personality Type Profiler (Golden, 2004) measures an individual’s personality using five global
dimensions (Extraverting/Introverting, Sensing/Intuiting, Thinking/Feeling, Adapting/Organizing, Tense/Calm) and
36 facet scales. The Watson-Glaser Il Form D and the Golden were administered to 123 undergraduate students at
a southeastern university.

Similar to the prior study, it was predicted that Thinking and Feeling scales would be correlated with the Evaluate
Arguments subscale. This hypothesis was not supported (r = .08 with Thinking and —.02 with Feeling). However,
there were significant relationships with the Draw Conclusions subscale, including significant correlations with
Thinking (r=.26) and Feeling (r=-.21) at the global dimension level and Autonomous (r = .26), Analytic (r = .28),
and Warm (r = —.29) at the facet level.

Discriminate Validity

Prior research on the Watson-Glaser indicated that critical thinking was not related to Social Skills and Neuroticism
(Robertson & Molloy, 1982). The preceding Watson-Glaser Il studies provide additional evidence that critical
thinking is not related to most major dimensions of personality. Watson-Glaser Il total score was not related to
MBTI or Golden Personality Type Profiler scales, such as Introversion/Extraversion, Sensing/Intuition, or judging/
Perceiving. It was also not related to the Workplace Big 5 Profile supertraits of Need for Stability, Extraversion,
Accommodation, or Consolidation.

Table 7.5 Demographic Data for Convergent and Criterion-Related Validity Studies

Financial
Insurance Services
WAIS-IV WBFP MBTI Golden Company Company
N 62 75 60 123 68 35
Industry
Education 22 — 1 9 — —
Health Care 12 4 58 — — —
Manufacturing & Production 5 16 — 3 — —
Financial Services, Banking, 4 o o 5 o 33
Insurance
Government, Public Service,
4 — — 2 — —
Defense
Publishing, Printing 3 — — — — —
Transportation Warehousing 2 1 — — — —
Advertising, Marketing, Public 1 — — — — —
Relations
Aerospace, Aviation 1 — — 1 — —
Construction 1 — — 6 — _
Information Technology, High- 1 — — 1 — —
Tech, Telecommunications
Retail & Wholesale — 19 — 28 — —
Pharmaceuticals, Biotechnology — — 1 — — —
Energy, Utilities — — — — — —
Hospitality, Tourism — — — 22 — —
Professional, Business Services — — — 2 — 1
Real Estate — = — 2 — _
Other 5 32 — 26 — _
Not Applicable 1 3 — 16 — 1
Position
Executive 1 1 1 1 — 5
Director 4 4 8 1 — 3
Manager 3 56 33 2 34 7
Professional/Individual Contributor 33 5 6 4 — 12
Supervisor 1 — 5 1 34 7
Public Safety 2 — — — — _
Self-Employed/Business Owner 4 — — 3 — —
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Table 7.5 Demographic Data for Convergent and Criterion-Related Validity Studies

Financial
Insurance Services
WAIS-IV WBFP MBTI Golden Company Company
Administrative/Clerical 2 — 5 13 — —
Skilled Trades 2 — — 4 — —
General Labor 1 — — 7 — —
Customer Service/Retail Sales — 1 — 58 — —
Not Applicable 9 8 2 29 — —
Ethnicity
White non-Hispanic 44 62 52 84 57 30
Hispanic, Latino/a 8 1 2 17 2 —
Black, African American 4 2 — 5 2 1
Asian/Pacific Islander 1 — — 4 5 —
Native American — — — — — —
Other — 1 1 1 1 1
Multiracial — — — 3 1 —
No Response 5 9 5 9 — 3
Age
16-20 — — — 56 1 —
21-24 — 1 — 41 — 1
25-29 5 7 2 14 12 4
30-34 9 12 7 1 16 —
35-39 6 12 9 1 15 11
40-49 10 21 18 1 19 9
50-59 12 9 17 — 5 6
60-69 6 4 1 — — —
70+ 11 — — — — —
No Response 3 9 6 9 — 4
Sex
Female 32 9 38 54 22 20
Male 27 57 17 61 46 12
No Response 3 9 5 8 3
Education Level
HS/GED — 3 5 7 1 —
1-2 yrs college — 6 12 48 3 5
Assoc. — 3 8 18 1 —
3—4 yrs college 1 3 2 40 1 1
Bachelor’s 27 44 10 2 56 17
Master'’s 25 7 4 — 6 9
Doctorate 4 — 2 — — —
No Response 5 9 7 8 — 3

Criterion-Related Validity

One of the primary reasons tests are used is to predict an examinee’s potential for future success. Criterion-related
validity evidence occurs when a statistical relationship exists between scores on the test and one or more criteria,
or between scores on the tests and measures of performance. By collecting test scores and criterion scores (e.g.,
job performance ratings, grades in a training course, supervisor ratings), one can determine how much confidence
may be placed in using test scores to predict job success. Provided that the conditions for a meaningful validity
study have been met (sufficient sample size, adequate criteria, etc.), these correlation coefficients are important
indices of the utility of the test.

Cronbach (1970) characterized validity coefficients of .30 or better as having “definite practical value.” The
U.S. Department of Labor (1999) provides the following general guidelines for interpreting validity coefficients:
above .35 are considered “very beneficial,” .21-.35 are considered “likely to be useful,” .11-.20 “depends on
the circumstances,” and below .11 “unlikely to be useful”. It is important to point out that even relatively lower
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validities (e.g., .20) may justify the use of a test in a selection program (Anastasi & Urbina, 1997). The practical
value of the test depends not only on the validity, but also other factors, such as the base rate for success (i.e.,

the proportion of people who would be successful in the absence of any selection procedure). If the base rate for
success is low (i.e., few people would be successful on the job), tests of low validity can have considerable utility or
value. When the base rate is high (i.e., selected at random, most people would succeed on the job), even highly
valid tests may not contribute significantly to the selection process.

Prior Evidence of Criterion-Related Validity

Previous studies of the Watson-Glaser have demonstrated a positive relationship between Watson-Glaser scores
and various job and academic success criteria. A complete summary of these studies is provided in the manuals
for the Watson-Glaser Short Form (2006) and Forms A and B (1980), respectively. A few selected findings are
highlighted here.

The Watson-Glaser is correlated with organizational success. For example, Pearson (2006) found that for 2,303
job incumbents across 9 industry categories, Watson-Glaser scores correlated .33 with job success as indicated by
organizational level achieved.

The Watson-Glaser is also correlated with potential to advance, job performance, and specific job performance
capabilities related to thinking, problem solving, analysis, and judgment. Spector et al., (2000) evaluated the
relationship between Watson-Glaser scores and assessment center exercise performance for managerial and
executive level assessment center participants. They found that Watson-Glaser scores significantly correlated with
six of eight assessment center exercises, and related more strongly to exercises involving cognitive problem-solving
skills (e.g., r= .26 with in-basket scores) than exercises involving interpersonal skills (e.g., r= .16 with in-basket
coaching exercise). Scores also correlated .28 with “Total Performance,” a sum of ratings on 19 job performance
behaviors, and .24 with ratings on a single-item measure of Overall Potential.

Using a sample of 71 leadership assessment center participants, Kudish and Hoffman (2002) reported that
Watson-Glaser scores correlated .58 with ratings on Analysis and .43 with ratings on Judgment. Ratings on
Analysis and Judgment were based on participants’ performance across assessment center exercises including a
coaching meeting, in-basket exercise or simulation, and a leaderless group discussion. Using a sample of 142 job
incumbents, Pearson (2006) found that Watson-Glaser scores correlated .33 with supervisory ratings of Analysis
and Problem Solving behaviors, and .23 with supervisory ratings on a dimension made up of Judgment and
Decision Making behaviors. Using a sample of 64 analysts from a government agency, Pearson (2006) found that
Watson-Glaser scores correlated .40 with supervisory ratings on each of two dimensions composed of (a) Analysis
and Problem Solving behaviors and, (b) Judgment and Decision Making behaviors, and correlated .37 with
supervisory ratings on a dimension composed of behaviors dealing with Professional/Technical Knowledge and
Expertise. The Watson-Glaser scores correlated .39 with “Total Performance” and .25 with Overall Potential.

In the educational domain, Behrens (1996) found that Watson-Glaser scores correlated .59, .53, and .51
respectively, with semester GPA for three freshmen classes in a Pennsylvania nursing program. Similarly, Gadzella,
Baloglu, & Stephens (2002) found Watson-Glaser subscale scores explained 17% of the total variance in GPA
(equivalent to a multiple correlation of .41) for 114 Education students. Williams (2003), in a study of 428
educational psychology students, found Watson-Glaser total scores correlated .42 and .57 with mid-term and
final exam scores, respectively. Gadzella, Ginther, and Bryant (1996) found in a study of 98 college freshmen that
Watson-Glaser scores were significantly higher for A students than B and C students, and significantly higher for B
students relative to C students.

Studies have also shown significant relationships between Watson-Glaser scores and clinical decision making
effectiveness (Shin, 1998), educational experience and level (Duchesne, 1996; Shin, 1998; Yang & Lin, 2004),
educational level of parents (Yang & Lin, 2004), and academic performance during pre-clinical years of medical
education (Scott & Markert, 1994).
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Table 7.6 Previous Studies Showing Evidence of Criterion-Related Validity

Watson-Glaser Criterion
Group N Form Mean SD Description Mean SD r
Job incumbents across multiple 142 Short 30.0 6.0 Supervisory Ratings:
industries Analysis and Problem Solving 37.5 6.7 33**
(Pearson, 2006) Judgment and Decision Making  31.9 6.1 23**
Total Performance 101.8 16.9 .28**
Potential 3.1 1.2 24**
Job applicants and incumbents 2,303 Short 31.0 5.6 Org. Level 3.1 1.2 33*
across multiple industries (Pearson,
2006)
Analysts from a government agency 64 Short 32.9 4.4 Supervisory Ratings:
(Pearson, 2006) Analysis and Problem Solving 38.3 6.6 A40**
Judgment and Decision Making  32.8 5.8 A40**
Professional / Technical
Knowledge & Expertise 17.1 2.4 37**
Total Performance 100.4 14.3 .39%*
Potential 3.2 1.2 .25*%
Leadership assessment center 71 80-item — — Assessor Ratings:
participants from a national retail Analysis — — .58*
chain and a utility service Judgment — — A43*
(Kudish & Hoffman, 2002)
Middle-management 189-407 —  66.5 7.3 Assessor Ratings:
assessment center participants In-basket 29 0.7 .26*
(Spector, Schneider, Vance, & In-basket Coaching 3.1 0.7 .16*
Hezlett, 2000) Leaderless Group 3.0 0.6 .19*
Project Presentation 3.0 0.7 .25%
Project Discussion 2.9 0.6 .16*
Team Presentation 3.1 0.6 .28*
41.8 6.4 .36*
Freshmen classes in a 41 80-item 50.5 — Semester 1 GPA 2.5 — 59**
Pennsylvania nursing 31 52.1 — Semester 1 GPA 2.5 — 53**
program (Behrens, 1996) 37 52.1 — Semester 1 GPA 2.4 — 51
Education majors 114  80-tem 51.4 9.8 GPA 3.1 ST 41
(Gadzella, Baloglu, &
Stephens, 2002)
Educational psychology students 158-164 Short — — Exam 1 Score — — A2%*
(Williams, 2003) Exam 2 Score S7**
Job applicants and incumbents 919 Short 31.1 5.6 Education Level 8.0 1.8 A40**
across multiple industries
(Pearson, 2006)
Education majors 147-194 80-item 54.9 8.1 GPA 2.8 51 .30%
(Taube, 1995)
Educational psychology students 139  80-tem — — Course Grades — — A42%*
(Gadzella, Stephens, & GPA — — .28**
Stacks, 2004)
*»<.05.** p<.01
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Studies Using the Watson-Glaser Il

The Watson-Glaser Il is correlated with occupational and educational attainment. In the standardization
sample, 432 people provided job level information and 581 indicated their level of educational attainment.
The correlations between Watson-Glaser Il and occupational and educational attainment were .28 and .33,
respectively.

The relationship between the Watson-Glaser Il and job performance was examined using a sample of 68 managers
and their supervisors from the claims division of a national insurance company. Managers completed the Watson-
Glaser Il and supervisors of these participants rated the participants’ job performance across thinking domains
(e.g., Creativity, Analysis, Critical Thinking, Job Knowledge) and Overall Performance and Potential.

Table 7.7 presents means, standard deviations, and correlations. Results showed that Watson-Glaser Il total score
correlated .28 with supervisory ratings on a scale of Core Critical Thinking Behaviors and .25 with ratings of Overall
Potential.

The pattern of relationships at the subscale level indicated that Draw Conclusions correlated significantly with
all performance ratings except Job Knowledge (r= .23, ns). Evaluate Arguments was significantly related only
to Job Knowledge (r = .26), and Recognize Assumptions was not significantly related to any of the performance
dimensions.

Table 7.7 Descriptive Statistics and Correlations for Watson-Glaser Il Scores and Performance Ratings
Watson-Glaser Il Form D Score Performance Ratings
Recognize Evaluate Draw
Supervisory Performance Criteria Total Score  Assumptions  Arguments  Conclusions Mean SD n
Core Critical Thinking Behaviors 0.28 0.06 0.17 0.37 162.0 18.0 68

Evaluating Quality of

Reasoning and Evidence 0.27 0.05 0.17 0.35 81.4 7.2 68
Bias Avoidance 0.22 0.04 0.19 0.25 22.5 4.2 68
Creativity 0.24 0.06 0.12 0.33 233 4.7 68
Job Knowledge 0.24 0.03 0.26 0.23 22.1 3.5 68
Overall Performance 0.09 -0.15 0.04 0.31 4.9 0.7 68
Overall Potential 0.25 0.03 0.14 0.37 3.2 0.9 68
WG-II Form D
Mean 28.3 8.5 7.9 11.9
SD 5.3 2.6 2.3 2.6
n 68 68 68 68

A second study examined the relationship between Watson-Glaser Il scores and job performance using 35
professionals at a large financial services company. Incumbents were ranked by the human resource staff familiar
with their performance. The ranking involved categorizing incumbents into a “top” and “contrast” group based
on critical thinking effectiveness demonstrated over time. Pearson provided the human resources staff with a list of
behaviors typically exhibited by strong and weak critical thinkers, respectively, to help guide rankings.

32 Copyright © 2009 NCS Pearson, Inc. All rights reserved.



Chapter 7: Evidence of Validity

Table 7.8 presents a comparison of average Watson-Glaser Il total and subscale scores achieved for each group. As
expected, the group of top ranked critical thinkers achieved higher Watson-Glaser Il total and subscale scores than
the contrast group.

Table 7.8 Mean Performance of Highly Ranked Critical Thinkers and a Contrast Group

Top Critical Contrast Group
Thinkers (n = 23) (n=12) Group Mean Comparison
Watson-Glaser Il Score Mean SD Mean SD n Difference Fvalue p value Cohen’s d
Total Score 31.8 3.9 25.5 6.7 35 6.33 12.66 <.01 1.27
Recognize Assumptions 9.5 1.3 7.6 3.0 35 2.05 7.05 .01 .95
Evaluate Arguments 9.2 1.6 6.8 1.9 35 1.94 15.01 <.01 1.38
Draw Conclusions 13.1 2.5 11.1 29 35 2.34 4.59 .04 .76

Summary

Collectively, the evidence of content, construct, and criterion-related validity for the Watson-Glaser Il is solid and
the relationships are of a magnitude similar to those found with prior versions of the instrument. The Watson-
Glaser Il measures the cognitive abilities that underlie critical thinking skills. There is some, albeit limited, evidence
that its components are also related to attitudes or personality preferences that can foster critical thinking
performance. Finally, the Watson-Glaser Il is associated with occupational and educational attainment and job
performance, especially performance related to thinking and problem solving competencies.
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User’s Guide 8

Directions for Administration
Computer-Based Administration

The computer-based Watson-Glaser Il is administered through TalentLens.com, an Internet-based testing system
designed by Pearson for the administration, scoring, and reporting of professional assessments. Because examinee
data is instantly captured for processing through this online system, you can immediately access scores and
interpretive reports.

Preparing for Administration

If you are not familiar with the Watson-Glaser Il, we recommend that you take the computer-based test prior to
administering the test, being sure to comply with the directions. Doing so will help you anticipate questions or
issues that may arise during test administration.

Being thoroughly prepared before an examinee’s arrival will result in a more efficient online administration session.
Examinees will not need pencils or scratch paper for this computer-based test. In addition, do not allow examinees
to have access to any reference materials (e.g., dictionaries or calculators).

Testing Conditions

It is important to ensure that the test is administered in a quiet, well-lit room. The following conditions are
necessary for accurate scores and for maintaining the cooperation of the examinee: good lighting, comfortable
seating, adequate desk or table space, comfortable positioning of the computer screen, keyboard, and mouse, and
freedom from noise and other distractions.

Answering Questions

Though the instructions for completing the assessment are presented on-screen, it is important to develop and
maintain rapport with participants. You should ensure that participants understand all requirements and how to
interact with the assessment interface appropriately.

Examinees may ask questions about the assessment before they begin taking it. Clarification of what is required of
examinees and confirmation that they understand these requirements are appropriate.

If examinees have routine questions after the testing has started, try to answer them without disturbing the
other examinees. However, avoid explaining the meaning of words or items to examinees, as this could lead
to inappropriate prompting of examinees toward certain responses. If examinees have questions about the
interpretation of an item, you should encourage them to respond to the item as they best understand it.

Administering the Test

After the initial instruction screen for the Watson-Glaser Il has been accessed and the examinee is seated at the
computer, say,

The on-screen directions will take you through the entire process which begins with some demographic questions.
After you have completed these questions, the test will begin. You will have as much time as you need to complete
the test items. The test ends with a few additional demographic questions. Do you have any questions before
starting the test?

Answer any questions and say, Please begin the test.

34 Copyright © 2009 NCS Pearson, Inc. All rights reserved.



Chapter 8: Directions for Administration

Once the examinee completes the demographic questions and clicks the NEXT button, test administration begins
with the first page of test questions. During the test, examinees have the option of skipping items and returning to
them later. The examinee also may review test items at the end of the test. Examinees have as much time as they
need to complete the exam, but they typically finish within 35 minutes.

Technical Issues

If an examinee’s computer develops technical problems during testing, you should move the examinee to another
suitable computer location. If the technical problems cannot be solved by moving to another computer location,
contact Pearson Technical Support for assistance. The contact information, including phone numbers, can be
found at the TalentLens.com website.

Scoring and Reporting

The score report is available in the administrator’s TalentLens.com account for viewing on screen, printing, or
saving as a .pdf file.

Paper-and-Pencil Administration

The majority of our customers administer the Watson-Glaser Il online. However, if you do need to use paper
administration, the following administration practices apply.

Preparing for Administration

You do not need special training to administer the Watson-Glaser Il, but you must be able to carry out standard
examination procedures. To ensure accurate and reliable results, you should become thoroughly familiar with
the administration instructions and the test materials before attempting to administer the test. If you are not
familiar with the Watson-Glaser Il, you should take the test prior to administration, being sure to comply with the
directions and any time requirement. Doing so will help anticipate questions or issues that may arise during test
administration.

Testing Conditions

Generally accepted conditions of good test administration should be observed: good lighting, comfortable
seating, adequate desk or table space, and freedom from noise and other distractions. Examinees should have
sufficient seating space to minimize cheating.

Each examinee needs an adequate flat surface on which to work. Personal materials should be removed from the
work surface. Do not allow examinees to have access to any reference materials (e.g., dictionaries or calculators).

Materials Needed to Administer the Test

e  This Manual

1 Test Booklet for each examinee

¢ 1 Answer Sheet for each examinee

e 2 No. 2 pencils with erasers for each examinee

e Aclock or stopwatch if the test is timed

e 1 Hand-Scoring Key (if the test will be hand-scored rather than scanned)

Intended as a test of critical thinking power rather than speed, the Watson-Glaser Il may be given in either timed
or untimed administrations. For timed administrations, a 40-minute time limit is recommended. Forty minutes
should allow the vast majority of examinees to complete the test while working at a reasonably comfortable pace.
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You should have a stopwatch, a watch with a second hand, a wall clock with a second hand, or any other accurate
device to time the test administration. To facilitate accurate timing, the starting time and the finishing time should
be written down immediately after the signal to begin has been given. In addition to testing time, allow 5-10
minutes to read the directions on the cover of the test booklet and answer questions.

Answering Questions

Examinees may ask questions about the test before you give the signal to begin. To maintain standard testing
conditions, answer such questions by rereading the appropriate section of the directions. Do not volunteer new
explanations or examples. It is the responsibility of the test administrator to ensure that examinees understand
the correct way to indicate their answers on the Answer Sheet and what is required of them. The question period
should never be rushed or omitted.

If any examinees have routine questions after the testing has started, try to answer them without disturbing the
other examinees. However, explaining the meaning of words or items to candidates must be avoided, as this could
lead to inappropriate prompting of candidate responses. If candidates have questions about the interpretation of
an item, they should be encouraged to respond to the item as they best understand it.

Administering the Test

All directions that the test administrator reads aloud to examinees are in bold type. Read the directions exactly as
they are written, using a natural tone and manner. Do not shorten the directions or change them in any way. If
you make a mistake in reading a direction, say,

No that is wrong. Listen again.
Then read the direction correctly.
When all examinees are seated, give each examinee two pencils and an Answer Sheet.

Say Please make sure that you do not fold, tear, or otherwise damage the Answer Sheets in any way. Notice that
your Answer Sheet has an example of how to properly blacken the circle.

Point to the “Correct Mark” and “Incorrect Marks” samples on the Answer Sheet.

Say Make sure that the circle is completely filled in as shown.

Note. You may want to point out how the test items are ordered on the front page of the Watson-Glaser Il Answer Sheet so that
examinees do not skip anything or put information in the wrong place.

Say Inthe upper left corner of the 