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Abstract 

Since 1995, much research has focused on the negative effects that stereotype threat (ST) may 

have on task and test performance (e.g., Nguyen & Ryan, 2008).  To date, however, no research 

has examined the underlying meaning of this construct in a manner precise enough to determine 

if it is indeed a unique and meaningful concept and any potential boundaries.  Therefore, the 

main goal of the current research was to obtain a better understanding of what distinctions, if 

any, exist between ST and similar constructs.  Using a factorial design and examining 

correlations among variables, measures of ST were compared to measures of three similar or 

related constructs: Stereotype Priming, Test Anxiety, and Test Motivation.  In an attempt to 

clarify the meaning of both (1) these commonly used self-report measures, and (2) common 

experimental manipulations of those variables, a 3 (Blatant Stereotype Threat Cue vs. Implicit 

Stereotype Threat Cue vs. Stereotype Prime) x 2 (Well-Known Stereotype vs. Novel Stereotype) 

design was utilized. Significant differences between targets and non-targets of the ST were found 

for two of the dependent variables.  A significant main effect for novelty of the stereotype and 

several significant interactions between novelty and cue type were found.   More importantly, 

however, analyses of the qualitative data provided a better understanding of the ST phenomenon, 

its boundaries, and how it should be defined in the future.  The potentials reasons for this effect 

and the limitation of the study are discussed. 

 Keywords: stereotype threat, stereotype priming, test anxiety, test motivation 
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Introduction 

In recent years an increasing amount of research has focused on understanding the 

reasons for subgroup differences on cognitively loaded test performance in educational settings 

(e.g., Lawrence & Crocker, 2009; Sackett, Schmitt, Ellingson, & Kabin, 2001). One reason for 

this attention is the gap in college graduation rates between African-American and Caucasian 

students (Cross, 2010).  Although African-American enrollments are at an all-time high, the 

graduation rate in 2009 was only about 45 percent, and since 2000, the graduation rate has 

increased by only five percentage points.  On average, the graduation rate for Caucasians is 20 

points higher than it is for African-Americans (Cross, 2010).   

Another reason for this focus is a concern regarding the lack of female students obtaining 

scientific and engineering degrees (Bailey, 2004). In order for the United States to remain 

competitive in the international market, it must continue to produce experts in the scientific 

fields.  Unfortunately, many large organizations are now recruiting talent from other countries 

(McDonald, 2004).  Although females represent over half of the U.S. workforce, only 8.5% of 

engineers and 24% of the information technology (IT) labor market in the U.S. are female 

(Bailey, 2004).  In fact, the percentage of females obtaining a bachelor’s degree in computer 

science decreased from 37% in 1984 to only 25% in 2004 (Singh, Allen, Scheckler, & 

Darlington, 2007). 

Understanding the reasons for such subgroup differences on cognitively loaded tests and 

tasks remains a concern.  Of course, the most obvious explanation is that these performance 

differences result from a true difference between the groups in cognitive ability.  But a number 

of researchers have argued that subgroup differences do not actually reflect different levels of 

cognitive ability, and instead might result from artifactual factors, such as the test takers’ 
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perceptions of the test (e.g., Smith, 2002).  For example, when test takers encountered situations 

where stereotypes about their group were apparent, they became concerned about what others 

thought and this concern resulted in decreased performance (Steele & Aronson, 1995). This 

phenomenon, called stereotype threat (ST), is argued to significantly reduce the working memory 

capacity (WMC) and motivation of test takers and negatively affect test performance (Schmader, 

2010; Smith, 2002).   

Since 1995, much research has focused on ST and its hypothesized negative effects on 

performance (e.g., Nguyen & Ryan, 2008), although some research has started to uncover 

positive effects that ST might have on performance (e.g., Jamieson, 2009).   Even though ST has 

become a very highly researched topic, little attention has been paid to the crucial issues of the 

exact nature and operationalization of the ST construct (Owens & Massey, 2011; Schwab, 1980).   

Consistent results are lacking in this literature, and this may be due to the fact that different 

researchers are defining and operationalizing ST differently.   Perhaps under such circumstances 

it would be wise to hold off on further substantive research on ST until it can be determined 

whether the concept and its operationalizations represent what they are assumed to represent. 

The main goal of the current research was to experimentally investigate the effects of 

varying levels of the intensity of different ST cues and the novelty, or knowledge, of stereotypes 

on participant reactions.  The inconsistent results in the literature may be, in part, because prior 

studies have been conducted within specific levels of these factors, making general conclusions 

elusive.  The current research was the first to manipulate both intensity and novelty in the same 

study.  By contrasting results of these various forms of ST manipulation with:  (1) a more typical 

stereotype priming manipulation and (2) a control prime, it was hoped that more light could be 

shed on the question of whether ST as commonly discussed is a useful concept, and/or perhaps a 
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special case of a more general phenomenon.  The results of the manipulations were addressed in 

a somewhat unique fashion.  Without examining how participants actually “feel” following a ST 

manipulation, constructing appropriate self-report reaction measures becomes a challenge for 

researchers.  Therefore, qualitative interviews were used to assess participant reactions which 

were then used as a basis for selecting the outcome measures. In addition to measuring 

perceptions of ST (PoST), several other dependent variables were measured. These variables 

included test anxiety, test motivation, working memory capacity (WMC), and decision-making 

ability. 

The current study was not a typical construct validity study where the construct is a given 

and measures are in doubt.  Here, the question being addressed was whether the conceptual and 

operational definitions of the construct popularly known as Stereotype Threat are as distinct from 

previously defined constructs and if any boundaries of the phenomenon exist.  One could argue 

that if the definitions were not distinct from similar constructs, the construct validity of purported 

self-reports and manipulations of ST is a moot point and such measures should not be used in 

future research.   

Conceptual and Operational Definitions of Stereotype Threat 

Construct validity assesses the degree of agreement between a theoretical construct and 

its operational definition (Cook & Campbell, 1976).  Both conceptual and operational definitions 

are important when assessing validity, and, unfortunately, there is a general lack of agreement 

among ST researchers on both counts (e.g., Nyugen & Ryan, 2008).   

Conceptual Definitions of ST   

Stereotype threat was originally defined as “being at risk of confirming, as self-

characteristic, a negative stereotype about one’s group” (Steele & Aronson, 1995; p. 797).  That 
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is, when a person encounters a situation where a stereotype about his/her group becomes 

obvious, this person becomes concerned about conclusions others will draw based on this 

stereotype and his or her performance. Researchers have concluded that their performance 

decreased due to this concern (Steele & Aronson, 1995).   

Over the years, however, the conceptualization of ST has varied from general feelings of 

apprehension (Aronson & Inzlicht, 2004) to a concrete fear of being judged and treated poorly 

(Steele, Spencer, & Aronson, 2002) to concerns and anxiety over confirming the negative 

stereotype (Kray, Thompson, & Galinsky, 2001; see Table 1).  Interestingly, very few 

researchers even use the word “threat” in their conceptual definition of ST (e.g., Johns, Inzlicht, 

& Schmader, 2008), and when they do, their definitions of “threat” vary.  For example, Ployhart 

et al. (2003) define threat as a fear of confirming a negative stereotype whereas Croizet, 

Dutrevis, and Desert (2002) define threat as a negative evaluation of one’s self integrity. This is 

interesting because the Merriam-Webster Dictionary (2013) defines the word threat as “an 

expression of intention to inflict evil, injury, or damage,” which differs drastically from how ST 

researchers have defined it.  The variety of ways in which researchers have conceptually defined 

and characterized ST has created many doubts about the integrity of this theoretical construct 

(e.g., Delgado & Preito, 2008).   

The various conceptual definitions of ST are categorized in Table 1 and they all appear to 

have from one to three components.  Column 1 shows the only factor that all definitions have in 

common: there needs to be an awareness of the stereotype by the participant in order for ST cues 

to affect performance (Brown, 2007; Cohen & Garcia, 2005; Doan, 2008).  Beyond that, there 

seem to be several other themes, as depicted in Columns 2 and 3, which seem to represent 

“deeper” and more specific reactions than mere awareness.  While they vary widely, the three 
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most general reactions are:  (a) that one is actually the target of the negative stereotype (Yeung & 

von Hippel, 2008), (b) that one’s own performance will confirm the negative stereotype 

(Ployhart et al., 2003), and (c) a general emotional reaction (Johns, Inzlict, & Schmader, 2008; 

Josephs et al., 2003).   

Once again, the inconsistency in how researchers define ST raises questions about not 

only the validity of the measures used in each study, but also the meaning of ST itself.  What is 

it:  (a) a feeling of anxiety, (b) a feeling of threat, (c) a fear of being judged, (d) a lack of 

motivation, or (e) something else?   What exactly do researchers mean when they use the word 

“threat”?  And more importantly how do the participants define that word when asked if they feel 

“threatened” in certain situations? The point here is that without consistency in the conceptual 

definition, how can researchers possibly know what they are measuring and manipulating with 

any acceptable degree of precision?  The answer is that they cannot do so. 
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Table 1. Definitions for Stereotype Threat     

Part 1 of the Definition Part 2 of the Definition Part 3 of the Definition Authors 

Awareness of a negative 

stereotype 

None None Beilock, Rydell, & McConnell, 2007; 

Cadinu, Frigerio, Maass, & Muzzatti, 

2006; Cruz-Duran, 2010; Grimm et al., 

2009; Pearson, 2006; Pseekos, Dahlen, 

& Levy, 2006; Rydell, McConnell, & 

Beilock, 2009; Smith & White, 2001; 

Stangor, Carr, & Kiang, 1998  

Awareness of a negative 

stereotype 

Belief that one is the target 

of the stereotype 

None Yeung & von Hippel, 2008 

Awareness of a negative 

stereotype 

Belief that one is the target 

of the stereotype 

Sense of threat of 

confirming the negative 

stereotype 

Ployhart et al., 2003 

Awareness of a negative 

stereotype 
Worry about performing 

poorly None Cohen & Garcia, 2005 

Awareness of a negative 

stereotype 
Threat to one's sense of self-

integrity  Croizet, Dutrevis, & Desert, 2002 

Awareness of a negative 

stereotype 

Have lower expectations 

about their performance 

None Gresky, 2000 

Awareness of a negative 

stereotype Concerns over one's image 

None Marx, Stapel, & Muller, 2005 

Awareness of a negative 

stereotype 

Feelings of threat None Sackett, 2003 

Awareness of a negative 

stereotype 

Internalization: believing 

the stereotype 

Externalization: others will 

judge based on the negative 

stereotype 

Owens & Massey, 2011 

Awareness of a negative 

stereotype 

Being at risk of confirming 

the stereotype  

None Anderson, 2001; Aronson, Quinn, & 

Spencer, 1998; Brodish, 2007; Brodish 

& Devine, 2009; Croizet et al., 2004; 

Fischer, 2010; Gillespie, Converse, & 

Kriska, 2010; Hollis Sawyer & Sawyer, 

2008; Horton, 2008; Jamieson, 2009; 

Keller & Dauenheimer, 2003; 

McFarland, Lev-Arey, & Ziegert, 2003; 

Nguyen, O'Neal, & Ryan, 2003; 

Nussbaum & Steele, 2007; Osborne & 

Walker, 2006; Palumbo, 2007; 

Rosenthal & Crisp, 2006; Sawyer & 

Hollis-Sawyer, 2005; Spencer, 2005; 

Steele & Aronson, 1995; Tedrow, 2009; 

Wade, 2007; Woolf et al., 2008    
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Table 1. 

Part 1 of the Definition Part 2 of the Definition Part 3 of the Definition Authors 

Awareness of a negative 

stereotype 

Being at risk of confirming 

the stereotype  

Feelings of apprehensions Aronson & Inzlicht, 2004; Davies et al., 

2001; Harrison et al., 2006 

Awareness of a negative 

stereotype 

Being at risk of confirming 

the stereotype  

Negative feelings, such as 

fear and anxiety 

Bailey, 2004; Forbes, 2009; Kirnan et 

al., 2009; Lawrence & Charbonneau, 

2009; Leyens et al., 2000; Marx & 

Stapel, 2006a; Mayer & Hanges, 2003; 

McCracken, 2009; McKay et al., 2002; 

Ryan, 2001;  Salinas, 1998 

Awareness of a negative 

stereotype 

Being at risk of confirming 

the stereotype  

Pressure, concern, and 

worry over confirming the 

stereotype 

Brown, 2007; Chung et al., 2009; 

Danaher & Crandall, 2008; Delisle et 

al., 2009; Johns, Schmader, & Martens, 

2005; Lawrence & Crocker, 2009; 

Logel et al., 2009; Marx & Stapel, 

2006b; Schimel et al., 2004; Schmader 

& John, 2003; Schmader, 2010; 

Schmader, John, & Forbes, 2008; Seibt 

& Forster, 2004; Smith, 2002; Smith, 

2004; Smith, Sansone, & White, 2007; 

Stone, 2002; Stricker & Ward, 2008; 

Thompson & Dinnel, 2007 

Awareness of a negative 

stereotype 

Being at risk of confirming 

the stereotype  

Fear of confirming the 

stereotype 

Gonzales, Blanton, & Williams, 2002 

Awareness of a negative 

stereotype 

Being at risk of confirming 

the stereotype  

Worry over maintaining 

status 

Josephs et al., 2003 

Awareness of a negative 

stereotype 

Feelings of evaluative threat 

(concerns over being judged 

stereotypically by others) 

None Brown & Day, 2006; Brown & Josephs, 

1999; Brown & Pinel, 2003; Carr & 

Steele, 2009; Cullen, Hardison, & 

Sackett, 2004; Cullen, Waters, & 

Sackett, 2006; Doan, 2008; Elizaga & 

Markman, 2008; Nguyen & Ryan, 

2008; Noruma, 2004; O'Brien & 

Crandall, 2003; Shapiro & Neuberg, 

2007; Spencer et al., 1999; Steele & 

Davies, 2003; Wasserberg, 2010; Wout 

et al., 2009 

Awareness of a negative 

stereotype 

Feelings of evaluative threat 

(concerns over being judged 

stereotypically by others) 

Worried about being judged Inzlicht & Ben-Zeev, 2003 

Awareness of a negative 

stereotype 

Feelings of evaluative threat 

(concerns over being judged 

stereotypically by others) 

Fear over being judged Johns, Inzlicht, & Schmader, 2008 

 

Because of the various definitions in previous literature, settling on an appropriate 

conceptual definition of ST at the outset of the current study was problematic.  In order to avoid 

making the same, possibly erroneous, assumptions that previous researchers have made 

regarding how a typical ST manipulation affects participants’ feelings, the current study took an 

open minded approach.  Awareness seems a necessary component of any meaningful ST 

concept, therefore awareness was the only component initially used in the current study.  Further 
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elaboration had to wait until the qualitative interview data was collected, which  provided 

evidence for what participants were actually feeling (e.g., threatened, frustrated, anxious) when 

they underwent an ST manipulation.  The current study also focused on the word “threat” and 

how participants perceived and defined this word. If participants perceived and defined the word 

“threat” as anxiety or a fear of being judged by others, it is important for researchers to know.  

This qualitative process is notable because no previous study has collected such information 

while also manipulating ST intensity and novelty, and without doing so, how can we really know 

that participants are “threatened” by these situations?  It is exactly these types of inferential leaps 

that the present study tried to avoid, and, instead, hoped to provide an evidential basis for making 

more accurate inferences in the future. 

Operational Definitions of ST  

 There has also been inconsistency in how ST has been operationally defined (see Table 

2).  There are three main ways that researchers have manipulated ST:  blatantly explicit cue 

activation, moderately explicit cue activation, and subtle (or implicit) cue activation.  Blatantly 

explicit ST activation is a condition including a message directly to the test takers that involves a 

subgroup’s relative ability to perform on a test (Nyugen & Ryan, 2008).  For example, a 

researcher examining ST and ethnicity or gender may state that Caucasians tend to outperform 

African-Americans on a particular intelligence test or that males tend to outperform females on a 

particular mathematics test (e.g., Aronson et al., 1999).  An obvious problem is that a blatant ST 

cue is not likely to occur in a real-world situation (Sackett et al., 2001).  However, the focus here 

was more on internal than external validity, so in order to ensure that participants were aware of 

the stereotype a blatant cue activation condition was used.   
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Researchers have also manipulated ST using moderately explicit cue activation.   Here, a 

message of subgroup differences in test performance ability is conveyed directly to the test 

takers, but the direction of the differences is left open for the test takers’ interpretation (e.g., 

Brown & Pinel, 2003).  For example, a moderately explicit ST cue activation might consist of a 

statement that Caucasians and African-Americans generally perform differently on standardized 

cognitive ability tests, or that there are gender differences on specific mathematics tests (e.g., 

Rosenthal & Crisp, 2006).  This approach also lacks realism.  

 A third and final type of cue activation is implicit or subtle cue activation.  Subtle cue 

activation does not involve any direct mention of subgroup differences and instead manipulates 

the context of tests, test takers’ subgroup membership, or the test taking experience.  Because 

certain negative stereotypes, such as females and mathematics or African-Americans and 

intelligence tests, are relatively widespread (Devine, 1989), the negative stereotype may become 

salient due to more subtle, automatic mechanisms (e.g., Anderson, 2001; Dinella, 2004; Martin, 

2004).  For example, a researcher may simply make an inquiry about the participant’s gender 

prior to the test, and, by so doing, automatically activate the stereotype of gender, which could 

affect performance regardless of the actual content of the test (Pelligrini, 2005).  Implicit cues 

have also been manipulated by telling participants that their scores will be evaluated by another 

person (Jamieson, 2010), by stressing the evaluative nature of the test (Martin, 2004; Ployhart et 

al., 2003), or by saying that the test is diagnostic of the test takers’ abilities.  
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 Table 2. Stereotype Threat Operational Definitions and Activating Cues 

 

 

 Note. Table modified from Nguyen and Ryan (2008). 

  

 

 Cue Classification Operational Definition Activating Cue  

 Blatant The message involving a stereotype 

about a subgroup's inferiority in 

cognitive ability and/or ability 

performance is explicitly conveyed to 

test takers prior to their taking a 

cognitive ability test.  The group-based 

negative stereotype becomes salient to 

test takers via a conscious mechanism. 

Emphasizing the target subgroup's 

inferiority on tests (or the comparison 

subgroup's superiority). For example, 

stating that Whites tend to perform 

better than Blacks/Hispanics or that men 

tend to score higher than women. 

(Example Studies: Aronson et al. 

(1999); Cadinu et al. (2003)) 

 

 

  

Priming targets' group-based inferiority. 

For example, administering a stereotype 

threat questionnaire before testing or 

giving information favoring males 

before tests. 

(Example Studies: Bailey (2004); 

Seagal (2001)) 

 

 

  

Strategy: Give a handout with 

information favoring women; State that 

a math test is free of gender bias; State 

that Blacks perform better than Whites; 

Educate subjects about the stereotype 

threat phenomenon. 

 

 Moderately Explicit The message of subgroup differences 

in cognitive ability and/or ability 

performance is conveyed directly to 

test takers in test directions or via the 

test-taking context, but the direction of 

these group differences are left open 

for test takers' interpretation.  The 

group-based negative stereotype may 

become salient to test takers via a 

conscious mechanism. 

Race/gender performance differences in 

general ability tests. For example, 

stating that generally men and women 

perform different on standardized math 

tests. 

(Example Studies: Brown & Pinel 

(2003); Edwards (2004); Rosenthal & 

Crisp (2006)) 

 

 Race/gender performance differences on 

the specific test. For example, stating 

that taking a specific math test produces 

gender differences, testing minorities' 

math ability on a White-normed or 

biased test, stating that certain groups of 

people perform better than others on 

math exams 

(Example Studies: Keller & 

Dauenheimer (2003); Pelligrini (2005); 

Tagler (2003)) 
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Table 2.  

Cue Classification Operational Definition Activating Cue 

 

 Indirect and Subtle The message of subgroup differences 

in cognitive ability is not directly 

conveyed; instead, the context of the 

tests, test takers' subgroup 

membership, or test taking experience 

is manipulated. The group-based 

negative stereotype may become 

salient to test takers via an automatic 

and/or subconscious mechanism. 

Race/gender priming. For example, 

making a race/gender inquiry prior to 

tests or race/gender priming by other 

means (e.g., a pretest questionnaire, a 

pretest task, a testing environment cue). 

(Example Studies: Anderson (2001); 

Dinella (2004); Oswald & Harvey 

(2000-2001); Schmader & Johns (2003); 

Spicer (1999); Steele & Aronson 

(1995)) 

 

 

  

Emphasizing test diagnosticity purpose. 

For example, labeling the test as a 

diagnostic test or stressing the 

evaluative nature of the test.  

(Example Studies: Martin (2004); Marx 

& Stapel (2006); Ployhart et al. (2003); 

Prather (2005)) 

 

 

  

Strategy: Describe a test as a problem-

solving task (no race inquiry before 

task); State that test performance will 

not be assessed; Show television 

commercials with women in 

astereotypical roles (e.g., engineers). 

 

 
To help summarize the research evidence, Nguyen and Ryan (2008) conducted a meta-

analysis to estimate the average effects of the various manipulations on performance.  Results 

indicated that moderately explicit cue activation may be most detrimental to performance, due to 

the ambiguity of the situation.  That is, when the direction of the negative stereotype is left open 

for the test takers to interpret, they may spend more time engaging in detrimental off-task 

thinking such as trying to figure out how the message should be interpreted.  In contrast, in a 

blatant condition, it would be possible for the test takers to try to prove the test wrong because 

they know the direction.  And in an implicit condition, the negative stereotype may fail to 

activate at all.  This finding extends the results from Walton and Cohen’s (2003) meta-analysis, 

which indicated that explicit ST cues had larger effects on performance than did implicit.   
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What Has Been Manipulated, Actually?   

Unfortunately, a large majority of the studies included in the meta-analyses did not use 

manipulation checks to assess what effect the cues actually had, nor did they directly ask 

participants if they felt threatened by the manipulation in any way.  A manipulation check is 

essential when priming participants as it allows the researcher to ensure that the prime was 

activated and/or that the participants were aware of the testing instructions.  Without verifying 

the reasons, that is, the mediating variables, that explain why a ST manipulation is related to test 

scores, we can have no confidence that the phenomenon as described has even occurred. 

 What if participants feel, for example, threatened, anxious, and frustrated (i.e., all 3) by 

the stereotype?   Can we reasonably conclude that the testing effects are due to the construct of 

ST as it has been defined?   Or what if participants in a ST condition report anxiety, but no 

feelings of threat?   It has also been suggested that ST may have effects via limitations in 

cognitive resources (Schmader, 2010).  But are such limits really the result of negative or 

threatening feelings, or a consequence of participants simply being distracted and confused by 

the message?  These and other questions remained unanswered. 

The Novelty of Manipulated Stereotypes 

The specific stereotypes that have been utilized in previous studies create another concern 

regarding the integrity of the ST construct in that they are very well known to the general public 

(Brown, 2007).   So when participants receive the ST manipulation, they may already be well 

aware of the negative stereotype and the supposed link to performance. Does the manipulated 

information about the test create a “heightened” awareness of the already-known stereotype?  

Would the effect still occur if a novel stereotype was primed (i.e., one of which the person had no 
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previous awareness), or is it something about particular stereotypes and contexts that moderates 

the effect? 

Summary and Preview of the Current Study 

The time had come to assess the meaning and measurement of the ST construct more 

deliberately and precisely.  The shifting definitions (see Table 1), questionable “threatening” 

nature of manipulated primes, and inconsistent results, all argued for such a comprehensive 

effort before more time and effort is expended on substantive efforts involving the idea and 

measurement of ST.  

Although indirect evidence regarding the moderating effects of different cue intensities 

can be gleaned from the meta-analyses, no individual study has directly compared cue intensities 

experimentally.  As noted earlier, both explicit and implicit ST manipulations were utilized in the 

proposed study, along with a generic stereotype priming manipulation which will be discussed 

shortly.  Further, so as to examine any differences between well-known and novel stereotypes, a 

new stereotype was created.  It seemed very likely that cue intensity would interact with the 

novelty of the stereotype, and, although the nature of that interaction was unknown, the current 

study was the first to examine it. 

A Review of the Stereotype Threat Literature 

Performance Effects 

Much evidence exists in support of the detrimental effects that ST cues have on test 

performance.  For example, significant differences between ST conditions and control conditions 

have been found across different settings and cultures, including women and mathematics 

(Inzlicht & Ben-Zeev, 2000; Marx & Roman, 2002; Schmader, 2002), Latino women and spatial 

skills and mathematics (Gonzalez, Blanton, & Williams, 2002), African-Americans and 
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intelligence (Aronson, Fried, & Good, 2002; Steele & Aronson, 1995), women and career 

choices (Davies, Spencer, Quinn, & Gerhardstein, 2002), Caucasian and Asian men in 

mathematics (Aronson, Lustina, Good, Keough, Steele, & Brown, 1999), Caucasian and African-

American men in sports (Stone, 2002; Stone, Lynch, Sjomeling, & Darley, 1999), elderly 

individuals and short-term memory (Hess, Auman, Colcombe, & Rahhal, 2003), child care and 

homosexual men (Bosson, Haymovitz, & Pinel, 2004), and male cannabis users and cognitive 

deficits (Looby & Earleywine, 2010).   

Mediators of the ST-Performance Relationship 

The authors of these studies all conclude that (1) ST is a real phenomenon and (2) ST was 

the main reason for decreased performance scores. However, none of these studies directly asked 

participants what they were feeling before, during, and after the ST cue.  Even in Steele and 

Aronson’s (1995) seminal article, the researchers did not directly assess that the manipulation 

was actually threatening to the participants.  They used a well-known standardized cognitive 

ability test and found that the ST cue led to significantly lower test scores for African American 

participants.  Participants were asked to indicate their thoughts on their competency, personal 

worth, occurrence of distracting thoughts, perceived difficulty of the test, and perceived 

performance on the test.  Based on these self-report measures the authors concluded that the 

participant’s attention was focused on the “threat” instead of on the task at hand, thus increasing 

stress and interfering with performance on the test (Steele & Aronson, 1995).   

But they never asked participants if they actually felt threatened by the primes.  The 

explanation for the effects of the ST cue was based purely on inference.   Participants were not 

even directly asked if they felt anxious, apprehensive, afraid, or worried – all emotions used in 

the conceptual definitions of ST.  In fact, to date no researcher has ever asked participants if they 
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actually felt all of these emotions.  Instead, it appears that the effects of ST cues on hypothesized 

mediating variables have been assumed to have occurred because the results with performance 

have been consistent with the hypotheses.  That is, researchers may not be asking participates 

how they feel because their quantitative hypotheses are being supported.     

ST Manipulation Checks 

Researchers have manipulated ST using different types of cue activation, but different 

manipulations may engage different constructs (Shapiro & Neuberg, 2007).  Therefore, it is 

exceptionally important to use a manipulation check to ensure that the prime is engaging the 

correct construct.  Unfortunately, much of the previous ST research has failed to use 

manipulation checks to verify results.  In fact, just over 80% of the articles reviewed by the 

present author did not use a manipulation check (see Table 3).  One ST researcher even 

commented on this limitation: “…as with most prior stereotype threat studies, the present results 

are not accompanied by any direct mediating evidence…or even a manipulation check to verify 

that stereotype-related concerns were primed in African-American participants…” (Brown & 

Day, 2006, p. 983).  Many of the authors apparently assume that because they manipulated the 

type of ST information given to participants and found significant differences between the 

groups, ST caused those differences to occur, therefore, a manipulation check was not needed 

(Bailey, 2004).  

Some of the ST studies did perform manipulations checks (e.g., Steele & Aronson, 1995). 

These checks often consisted of explicitly asking participants about their perception of the 

stereotype (e.g., “To what extent do you think the male researcher thought gender stereotypes 

could reduce performance on the test?” Johns et al., 2005 or “I worry that my ability to perform 

well on math tests is affected by my gender,” Marx et al., 2005) or how they interpreted the 
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instructions given to them prior to testing (e.g., “What was the purpose of the test you just took?” 

Brown & Joseph, 1999; Noruma, 2004; Palumbo, 2007; Steele & Aronson, 1995; see Table 3).  

Other researchers have used word completion measures as a manipulation check where each 

incomplete word can be either related to stereotypes or unrelated to stereotypes (Bailey, 2004; 

Brown & Joseph, 1999; Cohen & Garcia, 2005; Pearson, 2006; Steele & Aronson, 1995; Stone, 

2002; see Table 3).  But none of these studies ascertained whether any threat, per se, was 

perceived. Furthermore, after comparing studies that used a manipulation check with those that 

did not, there were still inconsistencies in how ST activation was associated with decreased 

performance. 

Self-report Measures of Perceived ST 

 A number of researchers have used self-reports of ST as measures in their own right, that 

is, beyond the role of a mere manipulation check (see Table 3).  Generally, these studies were 

non-experimental in nature and operationally defined ST not as a manipulated cue, but as a self-

report of the level of ST perceived to be present.  When researchers have moved away from the 

manipulation of ST and attempted to measure the perceived level of ST with self-reports, the 

conceptual problems with ST emerge.  When they try to put the idea of ST into words, it has 

proven very difficult to create questions that are distinct in content and meaning from those of 

other concepts (see Table 3). 

 Many different types of items have been found on ST self-report measures.  In fact, 

Ployhart, Ziegert, and McFarland (2003) found that some items on ST measures referred to ST as 

specific to a particular test, whereas other items referred to ST as a more generalized concept.  

After much scrutiny, the present author noticed four main topics emerge from the measures that 

ST researchers have used in their studies: (1) self-worth, (2) stereotype existence, (3) cognitive 
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interference, and (4) judgment from others.  An example item that represents self-worth from the 

Academic Self Worth scale (Lawrence & Cocker, 2009; see Table 3) is “I would feel worthless if 

I did poorly on a course test.”  An example item that represents stereotype existence from the 

Academic Stereotype Threat Inventory (Pseeko et al., 2006) is “It is commonly believed that 

boys have an easier time with math than girls.”  An example item that represents cognitive 

interference is “I thought about how poorly I was doing,” from Sarason et al.’s (1986) Cognitive 

Interference Questionnaire.  Finally, an example item that represents judgment from others is “If 

I do poorly on this test, people will look down on me,” from the Evaluation Apprehension Scale 

(Spencer et al., 1999).   

There were also several studies that used unusual scales to measure ST (such as the Cross 

Racial Identity Scale by Vandiver et al, 2002).  One might consider this scale unusual because it 

seems to be measuring racial attitudes (e.g., “I hate white people.”) and not perceptions of 

stereotypes or feelings of worry or apprehension.  
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 Table 3. Items and Coefficient Alphas from ST Manipulation Checks and Self-report Measures  

     

 Measure, Developer, 

Coefficient Alpha 

Items from the measure Citations:  

 Academic Self Worth 

(Lawrence & Crocker, 2009; 

Alpha = .84)  

 

 

I would feel like a loser if I were to receive a poor 

grade in class. 

Lawrence & Charbonneau, 

2009; Lawrence & Crocker, 

2009 

 

  I would feel worthless if I did poorly on a course 

test. 
  

  I would feel I was no good at all if I were to 

receive a poor grade on a paper. 
  

  I would feel terrific about myself if I answered a 

question in class correctly. 
  

   I would feel like a winner if I did well on a course 

test. 

   

 Academic Stereotype Threat 

Inventory (Pseeko et al, 

2006) 

 Pseeko et al, 2006  

 Alpha = .98 Items for the Stereotype Factor:   

  It is commonly believed that boys have an easier 

time with math than girls. 
  

  Men usually do better on math tests than women.   

  I have heard that women have a harder time with 

math than men. 
  

  Many people believe that math is easier for boys 

than for girls. 
  

  It is commonly believed that female students 

perform worse on math tests than male students. 
  

  Men have an easier time in math than women.   

  Men earn better grades in math classes than 

women. 
  

  Many people believe that the math portion of 

standardized tests is more difficult for women 

than for me. 

  

  Women usually get lower grades in math classes 

than men. 
  

  The majority of women find math more difficult 

than men. 
  

  Most people believe that men find math easier 

than women. 
  

  I have heard that male students perform better on 

math tests than female students. 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Academic Stereotype Threat 

Inventory  

Cont… 

 

Women get lower scores on standardized math 

tests than men. 

  

  I have heard that male students have an advantage 

over female students on math problems. 

I have heard that men have an easier time with 

math questions on standardized test than women. 

  

  I have heard that female students have a 

disadvantage from male students on math 

problems. 

  

  Men are better at math than women.   

  The majority of girls struggle with math more 

than boys. 
  

  In general, women have a harder time 

understanding math concepts than men. 
  

  Most men have an easier time with math than 

women. 
  

  Female students have to work harder in math to 

do as well as male students. 
  

  Teachers expect that female students will do 

worse in math classes than male students. 

Teachers expect boys to get better grades than 

girls in math classes. 

  

 Alpha = .97 Items for the Mathematics Factor:   

  Math comes easy to me.   

  I like math more than most of my friends.   

  I enjoy learning about math concepts.   

  I am good at math.   

  I usually do well on math tests.   

  I get good grades in math classes.   

  I understand math fairly well.   

  I am able to understand most math problems.   

  I have taken math classes that I enjoyed.   

  I do better than most of my peers in math.   

  Math can be interesting.   

  Math is a difficult subject for me.   

  I would consider taking a math elective.   

  I have always hated math.   

  I struggled with math in high school.   

  I would like to learn more about math. 

I would prefer to not have to work math 

problems. 

Math problems are really challenging for me. 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Alpha = .79 Items for the Equality Factor: 

Men and women have similar results on math 

sections of standardized tests. 

Men and women usually get similar scores on 

standardized math tests. 

Male and female students have to work equally 

hard to do well in math. 

Men and women usually find math equally 

difficult.  

 

 Cognitive Interference 

Questionnaire (Sarason et al, 

1986; Alpha = .93) 

 Bailey, 2004; Gonzales et 

al, 2002; Steele & Aronson, 

1995 

 

  I thought about how poorly I was doing.   

  I thought about what the experimenter would 

think of me. 
  

  I thought about how I should work more 

carefully. 
  

  I thought about how much time I had left.   

  I thought about the difficulty of the problems.   

  I thought about my level of ability.   

  I thought about the purpose of the experiment.   

  I thought about how I would feel if I were told 

how I performed. 
  

  I thought about how often I got confused. 

I thought about other activities (i.e., work). 

I thought about members of my family. 

I thought about friends. 

I thought about something that made me feel 

guilty. 

I thought about personal worries. 

I thought about something that made me feel 

angry. 

I thought about something that made me feel 

tense. 

I thought about something that happened earlier 

today. 

I thought about something that happened in the 

recent past (last few days, but not today). 

I thought about something that happened in the 

distant past. 

I thought about something that might happen in 

the future. 

 

 
 

 Cross Racial Identity Scale 

(CRIS; Vandiver et al, 2002; 

Alpha = .82 to .89) 

 Johnson, 2008  

  As an African-American life in America is good 

for me. 
  

  I think of myself primarily as an American, and 

seldom as a member of a racial group. 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Cross Racial Identity Scale 

Cont… 
   

  Too many Blacks "glamorize" the drug trade and 

fail to see opportunities that don't involve crime. 

I go through periods when I am down on myself 

because I am Black. 

  

  As a multiculturalist, I am connected to many 

groups (Hispanics, Asian-Americans, Whites, 

Jews, gays & lesbians, etc.). 

  

  I have a strong feeling of hatred and disdain for 

all White people. 
  

  I see and think about things from an Afrocentric 

perspective. 
  

  When I walk into a room, I always take note of 

the racial make-up of the people around me. 
  

  I am not so much a member of a racial group, as I 

am an American. 
  

  I sometimes struggle with negative feelings about 

being Black. 
  

  My relationship with God plays an important role 

in my life. 
  

  Blacks place more emphasis on having a good 

time than on hard work. 
  

  I believe that only those Black people who accept 

an Afrocentric perspective can truly solve the 

race problem in America. 

  

  I hate the White community and all that it 

represents. 
  

  When I have a chance to make a new friend, 

issues of race and ethnicity seldom play a role in 

who that person might be. 

I believe it is important to have both a Black 

identity and a multicultural perspective, which is 

inclusive of everyone (e.g., Asians, Latinos, gays 

& lesbians, Jews, Whites, etc.). 

  

  When I look in the mirror at my black image, 

sometimes I do not feel good about what I see. 
  

  If I had to put a label on my identity, it would be 

"American," and not African-American. 
  

  When I read the newspaper or a magazine, I 

always look for articles and stories that deal with 

race and ethnic issues. 

  

  Many African-Americans are too lazy to see 

opportunities that are right in front of them. 
  

  As far as I am concerned, affirmative action will 

be needed for a long time. 
  

  Black people cannot truly be free until our daily 

lives are guided by Afrocentric values and 

principles. 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Cross Racial Identity Scale 

Cont… 
   

  I embrace my own Black identity, but I also 

respect and celebrate the cultural identities of 

other groups (e.g., Native Americans, Whites, 

Latinos, Jews, Asian-Americans, gays & lesbians, 

etc.). 

Privately, I sometimes have negative feelings 

about being Black. 

  

  If I had to put myself into categories, first I would 

say that I am an American, and second I am a 

member of a racial group. 

My feelings and thoughts about God are very 

important to me. 

African-Americans are too quick to turn to crime 

to solve their problems. 

  

  When I have a chance to decorate a room, I tend 

to select pictures, posters, and works of art that 

express strong racial-cultural themes. 

  

  I hate White people.   

  I respect the ideas that other Black people hold, 

but believe that the best way to solve our 

problems is to think Afrocentraically. 

  

  When I vote in an election, the first thing I think 

about is the candidate's record on racial and 

cultural issues. 

  

  I believe it is important to have both a Black 

identity and a multicultural perspective, because 

this connects me to other groups (e.g., Latinos, 

Asian-Americans, Whites, Jews, gays & lesbians, 

etc.). 

  

  I have developed an identity that stresses my 

experiences as an American more than my 

experiences as a member of a racial group. 

  

  During a typical week in my life, I think about 

racial and cultural issues many, many times. 
  

  Blacks place too much importance on racial 

protest and not enough on hard work and 

education. 

  

  Black people will never be free until we embrace 

an Afrocentric perspective. 

I sometimes have negative feelings about being 

Black. 

  

  As a multiculturalist, it is important for me to be 

connected with individuals from all cultural 

backgrounds (e.g., Latinos, gays & lesbians, 

Jews, Native Americans, Asian-Americans, etc.). 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Evaluation Apprehension 

Scale (Spencer et al., 1999; 

Alpha = .82) 

 Grimm et al, 2009; Inzlicht 

& Ben-Zeev, 2003; O'Brien 

& Crandall, 2003 

 

  If I do poorly on this test, people will look down 

on me. 
  

  People will think I have less ability if I do not do 

well on this test. 
  

  If I don't do well on this test, others may question 

my ability. 
  

  People will look down on me if I do not perform 

well on this test. 
  

   I feel self-confident.    

 Fennema-Sherman 

Mathematics Attitude Scales 

(FSMAS, Mulhern & Rae, 

1998; Alpha = .85; 108 items 

total) 

 

 

 

 

Mathematics is for men; arithmetic is for women. 

Delisle et al., 2009 (Used 9 

items from “Mathematics as 

a male group” subscale) 

 

 

 Implicit Association Test 

(IAT; Greenwald, McGhee, 

& Schwartz, 1998) 

 

 

 

 

Example Math Items: addition algebra, 

calculating, calculus, computation 

Example Language Items: adjectives, crosswords, 

English, grammar, letters 

Forbes, 2009 (used a 

modified version); Kiefer, 

2005 (used a modified 

version) 

 

 Intellectual Engagement 

Inventory (Major & 

Schmader, 1998) 

 Nussbaum & Steele, 2007  

 Alpha = .81 Discounting Scale   

  I feel that standardized achievement tests are fair 

tests of my abilities. 
  

  In general, I feel that standardized achievement 

tests are a good measure of my intelligence. 
  

  Most intelligence tests do not really measure what 

they are supposed to. 

  

  I feel that standardized achievement tests are 

definitely biased against me. 
  

  

Alpha = .66 Devaluing Scale 
  

  Being good at academics is an important part of 

who I am. 
  

  Doing well on intellectual tasks is very important 

to me. 
  

  It usually doesn't matter to me one way or the 

other how I do in school. 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Alpha = .62 Disengagement Scale   

  I really don't care what tests say about my 

intelligence 
  

  No intelligence test will ever change my opinion 

of how intelligent I am. 
  

   How I do intellectually has little relation to who I 

really am. 

   

 Interview Questions (Doan, 

2008) 
 Doan, 2008  

  Can you tell me how you experienced this event?   

  Can you tell me where this happened? What 

grade? School? State? 
  

  Did this event ever occur in other situations?   

  Can you tell me why you indicated YES or NO 

on question #1 on the survey? 
  

  Have there been any other experiences where this 

type of incidence happened? Can you tell me 

about these? 

  

  What type of stereotype, or groups "people like 

you" does this signify to you? Women and math? 

General intelligence? 

  

  Have these experiences always occurred in math?  

Have you felt this in other areas, academic or not? 
  

  Is math central to your career or major?   

  Do you like math?   

  How did you feel about your performance in that 

class? 
  

  Were you happy with your grade?   

  Based on (previously related experience) how did 

these experiences affect you? 
  

  Do you remember specific feelings or emotions?   

   Did you have different feelings at different times? 

How do you feel about it now? 

   

 Interview Questions (Cruz-

Duran, 2010) 
 Cruz-Duran, 2010  

  What is your math self-efficacy?   

  How interested are you in math?   

  What are you expectations in math classes?   

   What are your beliefs in math stereotypes?    

 Interview Questions (Horton, 

2008) 
 Horton, 2008  

  What are some stereotypes of seniors?   

  What does it mean to age successfully?   

   What are your attitudes toward physical activity?    
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

Stereotype Threat 

researchers that used the 

measure: 

 

 Interview Questions (Woolf 

et al, 2008) 
 Woolf et al, 2008  

  What characteristics do "good" clinical students 

have? 
  

  How do you react to "bad" clinical students?   

  What is your perception of the "typical" Asian 

clinical medical student? 
  

   What characteristics do "good" clinical teachers 

have? 

   

 *Lexical Task/Word 

Fragment Test (Bailey, 2004; 

24 items total) 

 Bailey, 2004  

  _ARD (Hard)   

   DU_ _ (Dumb)    

 *Lexical Task/Word 

Fragment Test (Steele & 

Aronson, 1995) 

 Brown & Joseph, 1999; 

Cohen & Garcia, 2005; 

Pearson, 2006; Steele & 

Aronson, 1995; Stone, 2002 

 

  _ACE (Race)   

  LA_ _ (Lazy)   

  _ _ ACK (Black)   

  _ _ OR (Poor)   

  CL_S_ (Class)   

  BR_ _ _ _ _ (Brother)   

  _ _ _TE (White)   

  MI_ _ _ _ _ _ (Minority)   

  WEL_ _ _ _ (Welfare)   

  CO_ _ _ (Color)   

  TO_ _ _ (Token)   

 Math Identification (Forbes, 

2009; Alpha = .75) 
 Forbes, 2009  

  Being good at math is an important part of who I 

am. 
  

  It usually doesn't matter to me one way or the 

other how I do in math classes. 
  

  Doing well on math tasks is very important to me.   

  I care a great deal about performing well on tests 

of my mathematic ability. 
  

   I always feel good about myself when I do well 

on a standardized math test. 

   

 Math Identification 

(Lawrence & Crocker, 2009; 

Alpha = .83) 

Having strong math ability is important to my 

self-image. 

Lawrence & Charbonneau, 

2009; Lawrence & Crocker 

 

  It is important to me that other think I am high in 

math ability. 
  

  It is important to my self-concept to score very 

well on the moth portions of standardized test. 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Off-Task Thoughts Scales 

(Kanfer & Ackerman, 1989) 
 Nguyen et al, 2003  

 Alpha = .68 Off-Task Attention Scale   

  I daydreamed while doing the task. 

I let my mind wander while doing the task 
  

     

  

Alpha = .85 Attention to Performance Evaluation Scale  
 

 
 

I thought about how I was doing compared to 

others.  
 

 

 

I thought about how others have done on this 

task. 

I wondered about how my performance compared 

with others.  

 

 Self-Report (Schmader & 

Johns, 2003, Alpha = .90)  
Brown, 2007; Schmader & 

Johns, 2003 

 

  *I am concerned that the researcher will judge 

(African-Americans/European Americans), as a 

whole, based on my performance on this test.   

 

 

 

*The researcher will think that (African-

Americans/European Americans), as a whole, 

have less intellectual ability if I did not do well on 

this test. 
 

 

 

  

I believe the researcher will be able to provide 

feedback that will help me on future tests.   

 

 *Self-Report (Brown & 

Joseph, 1999) 
 Brown & Joseph, 1999  

  What was the purpose of the test you just took?   

 Self-Report (Cohen & 

Garcia, 2005)  
Cohen & Garcia, 2005  

  How much do you think your intellectual abilities 

are being evaluated in the study? 
  

   How much do you think your general abilities are 

being evaluated in the study? 

   

 Self-Report (Chung et al, 

2009; Alpha = .80) 
 Chung et al, 2009  

  In testing situations, I worry that people will draw 

conclusions about my ethnic group based on my 

performance. 

  

  I often think about issues concerning ethnicity.   

  I often feel that people's evaluations of my 

behavior are based on the ethnic group to which I 

belong. 

  

   In testing situations, I worry that people will draw 

conclusions about me based on what they think 

about my ethnic group. 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Self-Report (Doan, 2008)  Doan, 2008  

  Has a (teacher/professor/fellow student) ever said 

to you that people like you are not good in 

mathematics? 

  

  Is there a stereotype that people who are like you 

are not good at mathematics? 
  

   Have you ever felt that your performance has 

been affected because you are associated with a 

group of people who are known to be bad at 

mathematics? 

   

 Self-Report (Gonzales et al., 

2002; 10 items) 

 

 

 

 

 

I believe that my test performance will confirm 

negative racial stereotypes about my racial group. 

Gonzales et al., 2002  

 Self-Report (Hollis Sawyer 

& Sawyer, 2008; Alpha = 

.84) 

 Hollis Sawyer & Sawyer, 

2008 

 

  People of my race/ethnicity do significantly better 

on intelligence tests. 
  

  I think others believe that my race/ethnicity 

determines how well I do on intelligence tests. 
  

  I actually have an advantage on intelligence tests 

due to my race/ethnicity. 
  

   I am at a disadvantage on intelligence tests due to 

my race/ethnicity. 

   

 *Self-Report (Jamieson, 

2009) 
 Jamieson, 2009  

  To what extent are there gender differences in 

performance on this task? 

Who do you believe performs better on this task? 

  

 Self-Report (Johns et al, 

2005)  
Johns et al, 2005  

   Rate your perceptions of whether gender 

stereotypes contributed to any anxiety you 

experience while taking this test. 

 

*To what extend do you think the male researcher 

thought gender stereotypes could reduce 

performance on the test? 

 

*What is your perception of how the researcher 

expects men and women to perform relative to 

one another? 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Self-Report (Keller & 

Dauenheimer, 2003; 7 items) 
 Keller & Dauenheimer, 

2003 

 

  I was afraid of reducing the performance outcome 

of my gender group (i.e., women or men) with my 

own poor performance. 

  

  I was motivated to contribute to a good 

performance of my gender group (i.e., women or 

men) with a good personal performance. 

  

  I had thought about the fact that my performance 

has an impact on the performance outcome of my 

gender group (i.e., women or men). 

  

  I was thinking about the fact that I am responsible 

for the performance outcome of my group. 
  

  I was angry about the fact that my performance is 

considered in light of my membership in a gender 

group (i.e., women or men). 

  

  I was distracted by the thought of being evaluated 

as part of a gender group (i.e., women or men). 
  

   The risk of reducing the performance outcome of 

my gender group (i.e., women or men) due to a 

possible poor personal performance disrupted my 

ability to concentrate. 

   

 Self-Report (Leyens et al, 

2000) 
 Leyens et al, 2000  

  In your opinion, do men in general have more 

difficulties than do women in processing affective 

information? 

  

  Do women in general have more difficulties than 

do men in processing affective information? 
  

   How good do you think you are at processing 

affective information as an individual compared 

to other women/men (participant's gender) and 

compared to men/women (other gender). 

   

 Self-Report (Marx & Stapel, 

2006a) 
 Marx & Stapel, 2006a  

  Indicate the extent to which you are currently 

experiencing each of the emotional terms: 
  

 Alpha = .85 Anxiety terms: afraid, anxious, confident, 

distressed, nervous, scared, uncertain 
  

 Alpha = .84  
Frustration terms: angry, ashamed, frustrated, 

happy, irritable, unintelligent, upset 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 *Self-Report (Marx et al; 

2005 Alpha = .74 - .76) 
 Marx et al, 2005; Marx & 

Stapel, 2006b 

 

  I worry that my ability to perform well on math 

tests is affected by my gender. 

I worry that if I perform poorly on this test, the 

experimenter will attribute my poor performance 

to my gender 

I worry that, because I know the negative 

stereotype about women and math, my anxiety 

about confirming that stereotype will negatively 

influence how I perform on math tests. 

  

  I worry that if I perform poorly on this test, the 

experimenter will attribute my poor performance 

to my gender. 

  

   I worry that, because I know the negative 

stereotype about women and math, my anxiety 

about confirming that stereotype will negatively 

influence how I perform on math tests. 

   

 *Self-Report (Nomura, 2004)  Noruma, 2004  

  What was the purpose of the test you just took? 

(A) It was to determine my personal strengths and 

weaknesses in verbal ability and intelligence 

(STC) 

(B) It was to examine different methods for 

solving problems (NSTC) 

( C) It was a standardized test that can be used 

when applying for scholarships and job (CX) 

(D) It will be used to evaluate my instructors 

(Distractor) 

  

 Self-Report (Palumbo, 2007)  Palumbo, 2007  

  I believe that the test I just completed was 

designed to measure my general intelligence. 
  

   I believe that the test I just completed was 

designed to measure my knowledge of a 

particular task. 

   

 Self-Report (Ployhart et al, 

2003) 
 Ployhart et al, 2003; 

Palumbo, 2007 

 

 Alpha = .81 Test Specific Threat Items:   

  The test may have been easier for people of my 

race. 
  

  The experimenter expected me to do poorly on 

the test because of my race. 
  

  Tests, like the one that I just took, have been used 

to discriminate against people from my race.  

 

  During the test, I wanted to show that people of 

my race could perform well on it. 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Self-Report (Ployhart et al, 

2003) cont. 

A negative opinion exists about how people from 

my race perform on this type of test.  
 

  

Alpha = .71 

 

Generalized Threat Items:  

 

  I never worry that people will draw conclusions 

about my intelligence based on my race. 
 

 

  Some people feel that I have less intelligence 

because of my race. 

   

 Self-Report (Sawyer & 

Hollis Sawyer, 2005; Alpha 

= .84) 

 Sawyer & Hollis Sawyer, 

2005 

 

  People of my race/ethnicity do significantly better 

on intelligence tests. 
  

  I actually have an advantage on intelligence tests 

due to my race/ethnicity. 
  

   I am at a disadvantage on intelligence tests due to 

my race/ethnicity. 

   

 Self-Report (Schimel et al, 

2004) 
 Schimel et al, 2004  

  Rate how well you expect to do.   

   Rate how threatening you perceive the task to be.    

 Self-Report (Smith et al, 

2007) 
 Smith et al, 2007  

  Recall the main point of the article and anything 

you may have been told about our own lab 

research on the topic. 

Identify what your instructions had been for the 

task (from a list of possibilities). 

  

 Self-Report (Steele & 

Aronson, 1995; 18 items) 
 Palumbo, 2007; Steele & 

Aronson, 1995 

 

  I feel confident about my abilities.   

  I feel self-conscious.   

  I feel as smart as others. 

 

*The purpose of this experiment was to: 

(A) provide a genuine test of my abilities in order 

to examine personal factors involved in verbal 

ability 

(B) provide a challenging test to examine factors 

involved in solving verbal problems 

( C) present you with unfamiliar verbal problems 

to measure verbal learning 

  

 Self-Report (Tedrow, 2009)  Tedrow, 2009  

  Do you agree that a race-based stereotype exists 

in computer science? 
  

   Do you agree that a gender-based stereotype 

exists in computer science? 
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 Table 3.  

Stereotype Threat Measures, 

Developer, Coefficient Alpha 

 

Items from the measure 

 

Stereotype Threat 

researchers that used the 

measure: 

 

 Self-Report (Wout et al, 

2009) 
 Wout et al, 2009  

   How well do you expect to perform on this test?    

 Self-Worth Protection Scale 

(Thompson & Dinnel, 2003) 
 Thompson & Dinnel, 2007  

 Alpha = .82 Ability Doubts Subscale (6 items)   

  I lack confidence in my mathematical ability.   

  

Alpha = .78 

 

Importance of Ability Subscale (6 items) 
  

  Doing well in mathematics allows me to preserve 

a sense of self-worth. 
  

  

Alpha = .86 

 

Avoidance Orientation Scale (6 items)  
  

  I avoid mathematical challenges that might results 

in failure. 
  

 Stereotype Awareness 

(McKown & Weinstein, 

2003) 

 Wasserberg, 2010  

  On planet Stereo, there are two groups of people, 

the Greens and the Blues. In a school on planet 

Stereo, the green teachers need to choose a 

student to compete in a Reading test competition 

against other schools. Greens think Blues are not 

smart.  Will the Green teachers pick a Green 

student or a Blue student for the Reading test 

competition? 

  

 
 

The Green teachers will choose a ____________ 

student because ______________.  
 

   

 

 

 

Describe any ways in which Planet Stereo is like 

the real world: 

  

 

  
 

No Stereotype Threat 

Measure Used: 

 

 

Browdish & Devine, 2009; Brown & Day, 2006; 

Brown & Pinel, 2003; Croizet et al, 2004; Croizet 

et al, 2002; Cullen et al, 2006; Elizaga & 

Markman, 2008; Gillespie et al, 2010; Gresky, 

2000; Harrison et al, 2006; Johns et al, 2008; 

Josephs et al, 2003;  Rosenthal & Crisp, 2006; 

Rydell et al, 2009; Seibt & Forster, 2004; Smith, 

2002; Smith et al, 2007; Stangor et al, 1998; 

Stumpf & Stanley, 1998; Samson, 2010; Trudeau, 

2010 

 

  

   

Note. * indicates that these questions were used as manipulation checks. 
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  The wide diversity in forms of items used to assess ST provides further evidence that 

different researchers are defining and measuring ST differently (Ployhart, Ziegert, & McFarland, 

2003).  Schwab (1980) strongly warns researchers against conducting substantive research 

without establishing construct validity first, and unfortunately, many ST researchers assert that 

this is exactly what has been happening (e.g., Horton, 2008).  In fact, the situation is even worse 

than that described by Schwab (1980) because the construct itself, not just its measures, would 

appear to be in question.  A more holistic and comprehensive approach is needed.   Cook and 

Campbell noted that construct “validity is what experimental psychologists are concerned with 

when they worry about ‘confounding’” (1979, p. 59).  Indeed, there are several existing variables 

that seem to be conceptually confounded with the supposed variable of ST.  Therefore, it could 

be that there are boundaries or limitations to the potential effects of ST. 

Qualitative ST Research 

Although much experimental research has been conducted examining the effects of ST 

cues, very few qualitative studies have been conducted regarding this phenomenon.  In fact, only 

a few studies, all unpublished doctoral dissertations, have reported any type of qualitative 

information from participants in ST conditions (e.g., Doan, 2008).   

In 2006, Pearson conducted the first in-depth qualitative study on African-Americans and 

ST in both a predominately African-American college and a predominately Caucasian college.  

Through interviews, the author found that students in the African-American college felt 

significantly more self-protected and buffered against stereotypes than did students in the 

Caucasian college.  He argued that these feelings occurred because there was less of an emphasis 

placed on race in the African-American college.  Expanding upon Pearson’s (2006) study, Cruz-

Duran (2010) interviewed female students and found that females who endorsed the gender-math 



STEREOTYPE THREAT BOUNDARIES               37 

 

stereotype also expressed significantly greater concern in the possibility of failing a standardized 

mathematics test.  Using African-American elementary students, Wasserberg (2010) used 

qualitative interviews to assess the thoughts and feelings that students experienced after taking a 

standardized test.  The students communicated feeling significantly more stress and anxiety and 

also expressed a concern with what other students and teachers would think of their results on the 

test.   

After interviewing senior citizens about the effects of ST on several types of performance 

(e.g., recall, reaction time, etc.), Horton (2008) concluded that more qualitative exploration is 

needed and stated that “While the [ST] theory does offer appealing and relatively simple 

solutions to important social issues, adoption of stereotype threat as an answer to complex social 

problems may be premature, in spite of what the literature in this area suggests” (Horton, 2008, 

p. 1).   

Doan (2008) found that females assigned to the ST condition also expressed significantly 

greater frustration, nervousness, and a lack of motivation to complete the test.  But across all of 

these qualitative studies, none of the participants assigned to a ST condition reported any 

feelings of threat per se. Doan (2008) concluded that ST is a complex, multifactorial concept 

that needs further qualitative exploration.  The present study intended to do just that. 

Multidimensional Models of ST 

Similar to the qualitative research gap, few studies, in fact only two, Shapiro and 

Neuberg (2007) and Owens and Massey (2011), have proposed multi-dimensional frameworks of 

ST.  Shapiro and Neuberg theorized that there are six main types of threat: self-concept threat, 

own-reputation out-group threat, own-reputation in-group threat, group-concept threat, group-
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reputation out-group threat, and group-reputation in-group threat (see Table 4).  The authors, 

however, did not test their framework.     

Table 4.  

Shapiro & Neuberg’s (2007) Six Qualitatively Distinct Stereotype Threats 

                                                  Target of the Threat 

Source of the Threat Self Group 

Self *Self-Concept Threat: 

Fear that my behavior will confirm, in 

my own mind, that the negative 

stereotypes held of my group are true 

of me 

*Group-Concept Threat: 

Fear that my behavior will confirm, in 

my own mind, that the negative 

stereotypes held of my group are true 

of my group 

Out-group Members *Own-Reputation Threat (Out-

Group): 

Fear that my behavior will confirm, in 

the minds of out-group members, that 

the negative stereotypes held of my 

group are true of me, and I will 

therefore be judged or treated badly by 

out-group members 

Group-Reputation Threat (Out-

Group): 

Fear that my behavior will confirm, in 

the minds of out-group members, that 

the negative stereotypes held of my 

group are true of my group and my 

group will therefore be judged or 

treated badly by out-group members 

In-group Members *Own-Reputation Threat (In-Group): 

Fear that my behavior will confirm, in 

the minds of in-group members, that 

the negative stereotypes held of my 

group are true of me and I will 

therefore be judged or treated badly by 

in-group members 

Group-Reputation Threat (In-Group): 

Fear that my behavior will confirm, in 

the minds of in-group members, that 

the negative stereotypes held of my 

group are true of my group and my 

group will therefore be judged or 

treated badly by in-group members 

Note. * indicates that the construct will be assessed in the present study. 

In contrast, Owens and Massey attempted to study ST using structural equation modeling 

(SEM) with self-reports of two so-called “constructs” of ST.  Internalization referred to the 

individual’s own beliefs in stereotypes, whereas externalization referred to the individual’s 

perception of out-group members beliefs in stereotypes.  They assessed the relationships among 

internalization and externalization and three outcome variables: (1) academic effort, (2) 

academic performance burden, and (3) academic performance.  Academic effort referred to hours 

spent studying and self-reported effort (e.g., how hard do you try in your classes?), academic 

performance burden referred to an individual’s concern about how he or she will be judged by 

out-group members in the classroom and on exams, and academic performance referred to grade 

point average (GPA).  After examination of the model, the authors concluded that the 
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internalization and externalization mechanisms do not appear to be theoretically distinct concepts 

(Owens & Massey, 2011).   

Interestingly, if one compares Shapiro and Neuberg (2007) to Owens and Massey (2011), 

very little overlap can be seen in their approaches.  So, the authors of the only two papers 

suggesting a subdimensional structure for ST created completely different conceptual definitions, 

once again underscoring the extent of the confusion in this literature.   

Specific Relationships of Interest and Hypotheses 

  The hypotheses offered in the following sections reflect the belief of the author that, as 

documented thus far, ST cue manipulations and perceptions of ST (PoST) may not be distinct 

from other similar types of primes or constructs.  These hypotheses are therefore contrary to 

what many advocates of ST would predict, but are necessary at this point in time.  Before 

rationalizing the hypotheses, it is important to first discuss the difference between ST cues and 

PoST.  The distinction between these two variables is a key component to each hypothesis. 

ST Cues and Perceptions of ST 

Two supposed ST variables were of interest in the current study:  (1) the type of 

experimental ST cue manipulation, and (2) the degree of self-reported PoST.  The distinction 

between these two variables is important.  In the current study, ST cues were manipulated and 

PoST were gathered via self-report from all participants.  Each variable is discussed in greater 

detail next and previous research regarding these two variables is outlined in the following 

sections. 

The experimental manipulation referred to here as a ST cue is similar conceptually to 

other stereotype primes and may, in fact, represent nothing but one special case of the more 

general manipulation.  Because blatant ST cues are very different from subtle ST cues, but ST 
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cues are similar to stereotype primes, the current study proposed to manipulate these three types 

of cues in order to directly assess whether the so-called ST cues really produce different effects 

than do stereotype primes. 

The self-reported perception of ST (PoST) variable can be thought of in at least two 

ways.  First, in a theoretical sense, the PoST would be considered to be a mediating variable, 

transmitting the effects of the ST manipulation to test performance.  Simply put, participants are 

primed to the stereotype, have some type of negative reaction to it, and, as a result, perform less 

well than they would have otherwise.  For the current study, a variety of previously published 

self-report PoST scales and theoretical models of the ST process were used to collect qualitative 

data in the pilot studies.  Participants also had the opportunity to elaborate upon any other 

feelings they may have experienced during their time in the laboratory.  Based on these data, a 

new PoST scale was created for use in the main study.  This process will be explained in more 

detail in the Method section. 

Second, in an experimental sense, the self-reported PoST can be considered to be a 

manipulation check for the ST manipulation.  That is, if the ST cue truly does create a negative 

reaction, or sense of threat, as described by Marx and Stapel (2006), then participants should 

consciously perceive and be able to report that reaction.  But because most previous researchers 

failed to use any type of manipulation check and because there has been inconsistencies with 

those that have used one, it is difficult to determine the internal validity of the ST manipulations 

(e.g., Wasserberg, 2010).   More specifically, it is difficult to know if the ST cue really primed 

ST.  Therefore, a major contribution of the current study was to compare the various conditions 

and assess the validity of the ST measures by testing specific hypotheses and examining 

goodness of fit indices, variability, and correlations among key variables.  Furthermore, in order 
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to assess if the ST cue really did prime PoST, the current study directly compared ST cues and 

stereotype priming and assessed how participants felt in each condition. In addition to comparing 

types of manipulations, the current study also examined the novelty of the stereotype.   

Novelty of the Stereotype  

Some of the strongest effects of the ST cues have involved extremely well-known 

stereotypes with very deep and long-term emotional connections for some participants, which 

raise the question as to whether the nature of the effects of the various priming manipulations 

could be moderated by the extent of previous exposure to the stereotype.  The author knows of 

only two studies that have examined the novelty of a stereotype on participant’s performance and 

in both cases both novel and familiar cues had the same negative effect on performance scores 

(Campbell & Collaer, 2009; Martiny, Roth, Jelenec, Steffens, & Croizet, 2011). Based on their 

findings, Martiny et al. (2011) assert that it is possible to prime a stereotype that has not been 

stored in memory as long as the individual is a target of the stereotype.  In line with social 

identity theory, if an individual identifies with the stereotype and incorporates it into their self-

concept, a negative stereotype cue, whether known or unknown, will decrease performance 

(Martiny et al., 2011).  To further investigate this possibility, familiarity of the stereotype (novel 

x well-known) was manipulated, creating a 3 (type of prime) x 2 (novelty of stereotype) factorial 

design.  A control group was also used. Participants in the control group were given a neutral 

cue.  

The novel stereotype used in the current study was that of right or left handedness and 

decision making ability.  Specifically, the manipulation was to prime participants that left handed 

or ambidextrous participants would perform better than right handed participants on a decision 

making test.  Even though left handed individuals make up only 13% of the population 
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(McManus, 2002), it is a trait that an individual can identify with and it is known by a very 

young age. One concern with this stereotype was how left handed participants feel about 

handedness stereotypes and about being left handed in general.  McManus (2002) conducted a 

survey asking over 500 individuals the effects of being left handed.  He found that 58% of his 

participants considered themselves to be more intelligent than average, and 48% considered 

themselves to be more creative than average. Seventy-one percent of participants also reported 

some difficulties at school and 39% reported being discouraged by teachers or parents from 

using their left hand.  McManus (2002) concludes that left handed individuals may feel mildly 

disadvantaged, but the inconvenience today is very minimal compared to fifty years ago. 

The current study hypothesized that no significant differences would exist between 

participants who were given the novel ST cues or stereotype prime and participants who were 

given the established, or well-known, ST cues or stereotype prime on scores across all dependent 

measures. Significant differences were expected among these conditions and the control group.  

Given the lack of clarity in the research, only an exploratory hypothesis regarding the novelty 

and cue manipulations’ interaction was offered.  

Hypothesis 1a (H1a): There would be no significant main effect of novelty of 

stereotype across all dependent variables. 

Hypothesis 1b (H1b): The interaction between novelty of stereotype and type of 

cue would be explored, but no specific form of interaction was predicted. 

Stereotype Threat vs. Stereotype Priming Manipulations 

 A key question repeatedly proposed in this paper is: Do ST cues and stereotype primes 

affect performance differently, and if so, how?  One common concern is that a ST situation can 

result from simply priming a negative stereotypic trait even if the specific situation in these 
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instances is not considered (Ambady, Paik, Steele, Owen-Smith, & Mitchell, 2004; Dijksterhuis 

& Bargh, 2001).  For example, previous research has demonstrated that when participants are 

primed with stereotypic traits, such as when young people are primed with elderly consistent 

words (e.g., Florida, Bingo) they behave in a stereotype consistent manner (e.g., walking more 

slowly to the elevator; Bargh, Chen, & Burrows, 1996).  This priming effect has been found for 

many other social groups, such as supermodels, professors, soccer players, administrative 

assistants, and politicians (Dijksterhuis & van Knippenberg, 1998; Dijksterhuis & van 

Knippenberg, 2000; Dijksterhuis et al., 1998).   

In fact, Sackett, Hardison, and Cullen (2004) have raised concerns that the authors of 

some studies have mischaracterized priming effects as being the result of ST, which would be 

misleading for teachers, researchers, test users, and students.  Could it be that the negative effects 

on performance assumed to be caused by ST cues are in fact, the result of stereotype priming?  

Indeed, Sackett et al. (2004) raised the possibility that stereotype priming and ST are the same 

phenomenon.  If that were to be true, it might change the way researchers assess the relationship 

between stereotypes and performance. 

Others believe that ST is more than just the effect of priming, and an individual’s poor 

test performance is due to conscious threat-based concerns that are tied to the particular situation, 

whereas stereotype priming is not (Marx, Brown, & Steele, 1999; Marx & Stapel, 2006; Wheeler 

& Petty, 2001).  Marx and Stapel (2006) and Wheeler and Petty (2001) explained that when 

stereotype priming is used, performance is not relevant to the group stereotype and all 

participants might demonstrate similar performance effects because the information was 

neutrally obtained.  But with ST cues, performance is relevant to the individual and a conscious 

link between his or her social self (a sense of “we-ness”) and performance on the test is made 
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(Marx & Stapel, 2006).  A neutral prime would not activate their social self, so individuals 

would not feel threatened.  Performance might be affected by such a neutral prime, but not due to 

a perception of “threat.” 

Marx and Stapel (2006) further explained that only individuals for whom the stereotype 

exists can fall victim to ST effects and concluded that “stereotype priming can affect anyone, 

whereas stereotype threat, by definition, only occurs for those people who are targeted by the 

relevant stereotype” (p. 244).  For example, males will not usually feel threatened by taking a 

mathematics test because there is not a stereotype that males perform poorly on math tests.  It is 

possible, however, for Caucasian males to feel threatened while taking a mathematics test in the 

presence of Asian males because the stereotype that Asians are superior in mathematics to 

Caucasians does exist (Aronson et al., 1999).  It is because of this stereotype that individuals 

supposedly feel pressured to perform well or be labeled negatively by others.   

Based on this research, it has been suggested that in order for the ST cue to negatively 

affect performance and created “threatening” feelings:  (1) participants must be aware of the cue, 

(2) the cue must be negative, and (3) the cue must relate to specific behaviors (Marx & Stapel, 

2006; Wheeler & Petty, 2001).  In contrast, stereotype priming might affect participants’ 

performance:  (1) even if they are not aware of the prime, (2) in positive, negative, or neutral 

situations, and (3) in specific or general situations (see Table 6).  

Table 6.  

Distinctions Between Stereotype Threat and Stereotype Priming Manipulations 

                                                                                       Type of Situation 

Direction of Prime General Situation Specific Situation 

Positive Stereotype Priming Stereotype Priming 

Negative Stereotype Priming Stereotype Threat 

Neutral Stereotype Priming Stereotype Priming 
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In contrast to Marx and Stapel’s (2006) claims, the only negative feelings participants 

reported were that of apprehension and anxiety, which some researchers may argue is test 

anxiety and not ST (e.g., Delgado & Prieto, 2008) .  So, is it possible that a ST cue could create 

threatened or negative feelings for one person, but just serve as a prime for another person, and 

yet still affect each person’s behavior in the same manner?  This question has yet to be answered.   

Even though Marx and Stapel (2006) reported that ST cues were significantly related to “threat-

based” concerns such as a worry over one’s ability to perform well, they never actually asked 

participants if they felt threatened by the cue.  Further, even the stereotype-primed participants in 

their study expressed a concern over performance, and this effect approached significance (p = 

.06).  In fact, the means of “threat-based” concerns for ST and primed female participants on a 7-

point Likert scale were very similar (M = 3.03; s = .58; and M = 2.87; s = .56, respectively).   

If the ST cues do not prime ST and create “threat-based” concerns, then proposing any 

theoretical mediating relationships such as depicted in Figure 1 is pointless.  Because the 

qualitative data collected to date has not found any indication of “threatening” feelings, that are 

clearly distinct from general test anxiety (e.g., Doan, 2008), the current study hypothesized that 

there would be no significant differences between the ST cue conditions and the priming 

conditions on self-report PoST.  It was further hypothesized that there would be a significant 

difference between the experimental groups and the control group on PoST.  It was also 

hypothesized that individuals targeted by the stereotype would report a significantly greater 

perception of threat than non-targeted individuals across all experimental groups. It was not 

expect that the PoST for targeted participants would significantly differ between experimental 

groups.  
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Hypothesis 2a (H2a): There would be no significant differences between  

participants in the ST conditions and participants in the priming conditions on 

PoST.  But there would be a significant difference between these two 

experimental groups and the control condition on PoST, such that participants in 

the experimental groups would report a greater perception of threat. 

Hypothesis 2b (H2b): Individuals targeted by the stereotype (right handed or low 

income individuals) would report significantly greater PoST than individuals not 

targeted by the stereotype across all experimental groups.   

  

 

Figure 1. Relationships of Interest. 

Based on the argument made by Marx and Staple (2006), one might conclude that with a 

small change in the situation a new concept and phenomenon, stereotype threat, emerges.  This is 

one possibility. But the inconsistencies in the research do not make a convincing case for this 

viewpoint, and instead suggest overlapping, even if not totally redundant, conceptualizations.  A 

second, more parsimonious, possibility is that stereotype primes with certain characteristics can 

produce heightened, possibly threatening, perceptions that interfere with performance.   

Therefore, the current study hypothesized that there would be a main effect of type of cue 

on performance.  Specifically, there would be no significant differences across experimental 



STEREOTYPE THREAT BOUNDARIES               47 

 

conditions, but all of the experimental conditions would significantly differ from the control 

condition.  It was further hypothesized that individuals that are targets of the stereotype would 

perform significantly worse on measures of performance than non-targeted individuals.   

 Hypothesis 3a (H3a): There would be significant mean differences across the 

conditions on measures of task performance, such that participants in the ST 

conditions and the stereotype priming conditions would score significantly lower 

on task performance measures than participants in the control condition, but the 

experimental conditions would not significantly differ from each other. 

Hypothesis 3b (H3b): Individuals targeted by the stereotype (right handed or low 

income individuals) would perform significantly worse on measures of task 

performance than individuals not targeted by the stereotype across all 

experimental groups.   

Effects of ST Cues and Stereotype Primes on Working Memory Capacity 

Similar to the research regarding ST and task performance described in the previous 

section, Schmader (2010) proposed that ST negatively affected task performance because ST 

cues interfered with working memory capacity (WMC; Schmader, 2010).  Schmader and Johns 

(2003) conceptually defined WMC as “type of memory that is used to focus attention on 

temporarily activated information of interest while inhibiting other information that is irrelevant 

to the task at hand” (p. 441).  Schmader (2010) argued that negative effects that a ST cue had on 

participants’ performance was in part due to the increased cognitive load of the stereotyped 

participant. She asserted that the participant’s attention was not properly focused and it decreased 

working memory due to the dual monitoring of the ST and the current task (Schmader, 2010). 

Unfortunately, the author never tested this specific hypothesis.    
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Similar to Schmader’s (2010) hypothesis, Mangels et al. (2012) asserted that emotional 

processing interfered with WMC for targets of ST. That is, targeted individuals attempted to 

regulate their negative emotions, such as anxiety or fear, which resulted in fewer resources 

available for the task. Mangels et al (2012) further argued that if a target of ST can effectively 

control negative emotions, learning and performance may not be as negatively affected.  

Recently, Weger, Hooper, Meier, and Hopthrow (2012) hypothesized and found support for the 

idea of mindfulness reducing the negative effects that a ST cue has on WMC.  The authors 

argued that mindfulness, a state in which an individual focuses on the present in an unbiased 

manner, reduced negative thoughts.  Although this is an interesting area of research, and to date, 

the only study that has examined mindfulness and ST, more evidence is needed on what exactly 

participants are feeling when they are targeted by a ST cue versus a stereotype prime. 

Therefore, based on Schmader and Johns’ (2003) findings and Mangels et al.’s (2012) 

findings that a ST cue will negatively affect WMC, the current study offered its next hypotheses. 

The experimental groups were not expected to significantly differ from each other on WMC. 

Furthermore, based on Jamieson and Harkins’ (2012) assumption that a negative stereotype 

prime would negatively affect WMC, the current study also did not expect any significant 

differences between experimental groups on WMC.  However, because stereotype priming is 

unconscious it may have less of an effect on WMC than will a ST cue (Jamieson, 2009), but a 

significant difference between the types of cues was not expected.  It was further hypothesized 

that targeted individuals would perform significantly worse on WMC than non-targeted 

individuals. 

Hypothesis 4a (H4a): There would be significant mean differences across the 

conditions on WMC, such that participants in the ST and priming conditions 



STEREOTYPE THREAT BOUNDARIES               49 

 

would score significantly worse than participants in the control conditions.  It was 

further expected that participants in the ST conditions would score lower on 

WMC that participants in the priming conditions, but those differences were not 

expected to be significant. 

Hypothesis 4b (H4b): Individuals targeted by the stereotype (right handed or low 

income individuals) would perform significantly worse on WMC than individuals 

not targeted by the stereotype across all experimental groups.   

Effects of ST Cues and Stereotype Primes on Test Anxiety 

ST and anxiety.  Test anxiety has been traditionally defined as over-arousal including 

feelings of worry, dread, tension, as well as self-depreciating thoughts during testing situations 

(Zeidner, 1998).  Previous research has shown that test anxiety correlates with test scores (Masi, 

2000; Wicherts & Zand Scholten, 2010).  Specifically, correlations of -.23 (Hembree, 1988) and 

-.33 (Ackerman & Heggestad, 1997) have been reported between cognitive ability scores and test 

anxiety scores.  The explanations offered for the relationship between anxiety and performance 

(Eysenck & Calvo, 1992; Spielberger & Vagg, 1995) are strikingly similar to the ST process 

explained by Schmader (2010), again reinforcing the conceptual redundancy in the ST idea.   

 Could it be that what is assessed with self-reports of ST is test anxiety?  If so, then what 

is considered to be a ST cue causes test anxiety, but nothing more.  If no real “threat” is 

perceived, are we really sure there is anything there beyond anxiety?  Ideally, these questions 

would have been posed and answered long ago. 

 Although research examining the relationship between test anxiety and ST cues has been 

abundant (e.g., Steele & Aronson, 1995; Steele, Spencer, & Aronson, 2002), there has been no 

clear evidence demonstrating the process by which ST cues affect test anxiety, if at all.  The 
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majority of this research concluded that the ST cue creates test anxiety, which in turn lowers test 

performance (Harrison, Stevens, Monty, & Coakley, 2006; Steele, Spencer, & Aronson, 2002).  

Only one study to date tried to clarify the distinction between how ST cues and test anxiety 

affects performance by using an Aptitude-Treatment-Interaction (ATI) design, which helps to 

determine whether the effects of a manipulated variable are moderated by a measured aptitude 

(Delgado & Prieto, 2008).  Assessing females in a mathematics testing situation, the authors 

found that the ST cue has some effect on math scores but only in interaction with anxiety, and 

concluded that the effects of ST cues are non-uniform and that construct validity of the 

manipulation is doubtful.  They further urged researchers to “…abandon this [ST] paradigm and 

focus instead on variables such as anxiety…” (Delgado & Prieto, 2008, p. 639).   

 In an ironic turnabout, several researchers have actually argued that one way to eradicate 

the negative effects caused by a ST cue is to reduce test anxiety (Cohen, Garcia, Apfel, & 

Master, 2006; Grimm, et al., 2009).  The idea of reducing test anxiety to increase performance 

can be explained by the classic Yerkes-Dodson arousal function, where an optimal level of 

arousal is necessary for superior performance (Grimm, et al., 2009).  However, because there has 

been confusion in the ST literature about direction of causality (e.g., Delgado & Prieto, 2008), 

more research is needed to determine the difference between the two concepts. 

Stereotype priming and anxiety.  In contrast with the literature on ST, very few studies 

have examined the relationship between stereotype priming and test anxiety, but what does exist 

parallels that with ST.  Specifically, Wade (2007) found that male and female participants 

reported experiencing more anxiety after a negative stereotype prime than after a positive prime. 

Although it is still unclear how and why ST and stereotype priming cues affect test 

anxiety, based on the previous research conducted by Steele and his colleagues (2002) and Wade 
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(2007), the fifth hypothesis was that participants across all ST cue conditions and the stereotype 

prime conditions would report significantly more test anxiety than participants in the control 

condition.  Furthermore, targeted individuals would report significantly more test anxiety than 

non-targeted individuals. 

 Hypothesis 5a (H5a): There would be significant mean differences across the 

conditions on test anxiety, such that participants in the ST conditions and the 

stereotype priming conditions would report significantly more test anxiety than 

participants in the control condition, but the experimental groups would not 

significantly differ from each other. 

Hypothesis 5b (H5b): Individuals targeted by the stereotype (right handed or low 

income individuals) would report significantly more test anxiety than individuals 

not targeted by the stereotype across all experimental groups.   

Effects of ST Cues and Stereotype Primes on Motivational Variables 

As with task anxiety, ST cues and motivation have been closely examined in recent years 

(e.g., Jamieson, 2009).  Motivation has had a surplus of definitions in the past, but, in general, it 

has been defined in terms of intensity and direction of behavior (Campbell & Pritchard, 1976).  

The current study used Naylor, Pritchard, and Ilgen’s (1980) definition: “Motivation is defined 

as the process of allocating personal resources in the form of time and energy to various acts in 

such a way that the anticipated affect resulting from these acts is maximized” (pg. 159).  

Specifically, Naylor, Pritchard, and Ilgen proposed a popular resource allocation model that 

conceptualizes motivation as the amount of one’s total resources (including time and effort) 

directed toward achieving one’s goals at any one point in time.   
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On a consistent basis, measures of motivation have positively correlated with test 

performance (Cole & Oserlind, 2005; Karmos & Karmos, 1984; O’Neil, Sugrue, & Baker, 1996; 

Wolf & Smith, 1995), but previous research examining motivation as a mediator between ST 

cues and performance has been inconsistent and inconclusive. Some participants have 

experienced increases in motivation and performance (e.g., Ployhart, Ziegert, & McFarland, 

2003), whereas others experienced decreases (e.g., Croizet, Dutrevis, & Desert, 2002; Jamieson, 

2009).  Harder (1999) and Aronson et al. (1999) explicitly examined motivation as a mediator 

variable, but neither found significant effects.  The same was true of Bailey (2004), who 

concluded that the measures of motivation, the small sample sizes, and the lack of integrated 

models to explain these relationships may contribute to the inconsistent findings.   

The current study hoped to address these shortcomings by taking a closer look at how ST 

manipulations and stereotype primes affected participants’ motivational force and effort.  

Motivational force consists of an individual’s expectations and valence toward a task (Vroom, 

1964).  Expectancy is one’s perceived probability of a successful outcome if a certain course of 

action is taken (Eccles & Wigfield, 2002; Wigfield & Eccles, 2000), whereas valence is one’s 

anticipated satisfaction, or value, of obtaining an outcome (Naylor & Ilgen, 1984).  Several 

studies have found that participants’ expectations about successful completion of a task were 

negatively affected by a ST cue (Cohen & Garcia, 2005; Keller & Dauenheimer, 2003; Seibt & 

Forster, 2004; Smith, 2004; Stangor, Carr, & Kiang, 1998).  Unfortunately, to date, no study has 

examined how ST cues might affect valence.   

However, some research does exist regarding how negative or positive primes affect task 

valence (e.g., Wittenbrink, Judd, & Park, 1997).  Using only Caucasian participants, 

Wittenbrink, Judd, and Park (1997) presented either masked “negative” or “positive” primes to 
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them (the word Black or the word White, respectively).  That is, the primes were presented to the 

participants outside of their conscious awareness by masking the word Black or White with a 

series of random letters.  The authors found that the Caucasian participants given the Black 

primes reported a negative effect on their valence toward a task; whereas White primes 

positively affected their valence (Wittenbrink et al., 1997).  Unfortunately, no manipulation 

check was given to participants.   

It was hypothesized that significant difference among the experimental groups and 

control group would occur with participants in the experimental groups reporting lower 

expectancy and less valence toward the task.  Furthermore, targeted individuals would report 

significantly lower expectancy and less valence toward the task than non-targeted individuals. 

Hypothesis 6a (H6a): There would be significant mean differences across the 

conditions on expectancy toward the task, such that participants in the ST and 

priming conditions would report significantly lower expectations for success than 

participants in the control condition, but the experimental groups would not differ 

significantly from each other. 

Hypothesis 6b (H6b): There would be significant mean differences across the 

conditions on valence toward the task, such that participants in the ST and 

priming conditions would report significantly less valence toward the task than 

participants in the control condition, but the experimental groups would not differ 

significantly from each other. 

Hypothesis 6c (H6c): Individuals targeted by the stereotype (right handed or low 

income individuals) would report significantly lower expectations for success 

than individuals not targeted by the stereotype across all experimental groups.   
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Hypothesis 6d (H6d): Individuals targeted by the stereotype (right handed or low 

income individuals) would report significantly less valence toward the task than 

individuals not targeted by the stereotype across all experimental groups.   

Effort, conceptually defined by Campbell and Pritchard (1976) as direction, intensity, and 

persistence will also be closely examined.  Direction is defined as the actual behavioral sequence 

of the person’s intended actions or having a plan of action; intensity is defined as the amplitude 

of the person’s intended actions; and persistence is defined as the duration or time commitment 

of the persons’ intended actions (see Campbell & Pritchard, 1976; Kanfer, 1991).  Previous 

research has demonstrated that ST cues had a negative effect on direction of behavior during a 

task (e.g., Carr & Steele, 2009), but one study that examined the effects of stereotype priming on 

direction found no such effect (Jamieson, 2009).  In contrast to Jamieson’s finding, Wade (2007) 

observed that a prime did affect the direction of a participant’s behavior in a way that was 

consistent with the stereotype.  That is, negative primes negatively affected the direction taken 

by the participant such that primed participants were not consistent in their previously stated 

intended actions and tried more strategies for test completion than participants in the control 

group.  In line with Wade’s (2007) research, the present study hypothesized that direction of 

behavior would be negatively affected by the different manipulations and that targeted 

individuals would be more negatively affected than non-targeted individuals.   

Hypothesis 7a (H7a): There would be significant mean differences between 

participant scores on direction of behavior in the ST conditions and in the priming 

and control conditions, such that participants in the ST and priming conditions 

would attempt significantly fewer strategies on the task than participants in the 
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control condition, but the experimental conditions would not significantly differ 

from each other.   

Hypothesis 7b (H7b): Individuals targeted by the stereotype (right handed or low 

income individuals) would attempt significantly fewer strategies on the task than 

individuals not targeted by the stereotype across all experimental groups.   

 Research examining intensity and ST cues has observed that targets of a ST cue exerted a 

higher intensity toward the task than did control participants because they were trying too hard 

(Jamieson, 2009; Harrison, Stevens, Monty, & Coakley, 2006; Thoman, White, Yamawaki, & 

Koishi, 2008).  In contrast, Jamieson and Harkins (2012) demonstrated that participants in a 

priming condition did not demonstrate as much intensity as participants in other conditions. Due 

to the lack of literature regarding priming and intensity, the current study hypothesized that there 

would be no significant mean differences between cue types on intensity, but there would be a 

significant difference between the experimental groups and the control group and between 

targeted and non-targeted individuals. 

Hypothesis 8a (H8a): There would be significant mean differences between 

participant scores on intensity in the ST conditions and in the priming and control 

conditions, such that participants in the ST and priming conditions would report 

significantly greater intensity toward the task than participants in the control 

condition, but the experimental conditions would not significantly differ from 

each other.   

Hypothesis 8b (H8b): Individuals targeted by the stereotype (right handed or low 

income individuals) would report significantly greater intensity toward the task 

than individuals not targeted by the stereotype across all experimental groups.   
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The final motivational variable of interest, persistence, has been examined previously and 

targets of ST and stereotype priming conditions displayed more persistence on a task than did 

participants in a control condition (Hansen & Wanke, 2007; Nussbaum & Steele, 2007).   

Hypothesis 9a (H9a): There would be significant mean differences between 

participant scores on persistence in the ST conditions and in the priming and 

control conditions, such that participants in the ST and priming conditions would 

report significantly greater persistence toward the task than participants in the 

control condition, but the experimental conditions would not significantly differ 

from each other.   

Hypothesis 9b (H9b): Individuals targeted by the stereotype (right handed or low 

income individuals) would report significantly greater persistence toward the task 

than individuals not targeted by the stereotype across all experimental groups.   

Perceptions of Stereotype Threat vs. Test Anxiety 

 As mentioned previously, there were two ST variables of interest in this study: the ST cue 

manipulation and self-reported PoST.  How PoST differs from other self-reported variables was 

a key focus.  Two variables that have received much attention are that of test anxiety and test 

motivation (which will be discussed in the next section).  Unfortunately, research examining the 

relationship between self-reported perceived ST and self-reported test anxiety has been mixed 

(e.g., Jensen, 1998).   

These inconsistencies may be due to the measures used to assess these variables.  Every 

study reviewed by the present author examining the relationship between PoST and anxiety used 

self-reports of anxiety, except two that used physiological measures (Croizet, et al., 2004; 
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Josephs, et al., 2003).  Many of the former studies used well-established measures of anxiety 

such as the State-Trait Anxiety Inventory (STAI) by Spielberger, et al. (1983; Pseeko, et al, 

2006; Thompson & Dinnel, 2007).  The STAI asks participants to indicate, on a 4-point scale, 

how anxious, comfortable, jittery, worried, at ease, nervous, relaxed, calm, etc., they feel.  

Coefficient alpha for this measure has ranged from .79 to .96.  Several other studies used self-

report scales similar to the STAI (e.g., Anderson, 2001; Carr & Steele, 2009; Grimm, et al., 

2009; Inzlicht & Ben-Zeev, 2003; Johns, et al., 2008).   

Another example of a well-established measure of state test anxiety that has been used is 

Morris, Davis, and Hutching’s (1981) Revised Worry Emotionality Scale (e.g., Keller & 

Daunhiemer, 2003; Brodish & Devine, 2009) which asks participants to indicate on a 7-point 

scale how they felt during the test.  Items consist of “I felt that I did not do as well on this exam 

as I thought I could” and “I felt my heart beating fast.”  Coefficient alpha has ranged from .85 to 

.87.  Several other studies used self-report scales similar to this scale (e.g., Chung, et al., 2009; 

Jamieson, 2009; Ployhart, et al., 2003).   

 One could argue that these questions (e.g., “I felt that I did not do as well on this exam as 

I thought I could”) are too similar to the questions that researchers have used to assess perceived 

ST (e.g., “I thought about my ability level.” See Table 3).  These similarities are problematic, 

and, unfortunately, many studies appear to combine the concept of ST with that of test anxiety 

and use the terms interchangeably (e.g., Hollis Sawyer & Sawyer, 2008), further muddying the 

distinction.      

One component identified in qualitative research on PoST, and claimed to be unique to 

ST (Steele et al., 2002), is a concern about what others will think of the individual if he or she 

performs poorly on the test.  But this is also a factor in many test anxiety scales.  For example, 
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the Friedman and Bendas-Jacob (1997) scale of test anxiety has three sub-dimensions: (1) 

Cognitive Obstruction (e.g., “In a test, I feel like my head is empty, as if I have forgotten all I 

have learned.”); (2) Physical Tenseness (e.g., “I am very tense before a test, even if I am well 

prepared.”); and (3) Social Derogation (e.g., “If I fail a test, I am afraid I shall be rated as stupid 

by my friends.”).  Because there is so much overlap between some measures of anxiety and 

perceived ST, it is difficult for researchers to conclude how each variable individually affects 

performance.   

In fact, many researchers argue that these inconsistencies in the literature exist because 

ST is a form of test anxiety (Jensen, 1998) and that “the paradigm of stereotype threat is ideal to 

study what happens when test anxiety affects test performance over and above the effects of the 

targeted ability” (Wicherts & Zand Scholten, 2010, p. 173).  How can we say the supposed 

mediator is even distinct from the outcome variable (let alone being a mediator) if we are 

measuring both perceived ST and test anxiety with the same questions?  In other words, if 

researchers have, in essence, assumed they are similar constructs and are using identical 

measures, then it is very hard to say what and how much we really know. In an attempt to answer 

this question, the current study examined the correlation between test anxiety and the PoST 

measure developed based on the qualitative pilot study.  The current study hypothesized that a 

significant positive correlation would exist between these two measures. If this hypothesis is 

supported, it would provide some evidence and a starting point for the idea that self-reported ST 

was not uniquely different from test anxiety. 

Hypothesis 10 (H10): A significantly positive relationship would be found 

between the PoST measure and the test anxiety measure.   
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Perceptions of Stereotype Threat vs. Test Motivation 

Just as there is confusion expressed in the literature concerning how PoST differs from 

test anxiety (e.g., Jensen, 1998), there is also confusion as to the distinction between PoST and 

test motivation (Whaley, 1998).  In fact, Whaley (1998) suggested that PoST is actually just an 

indirect reflection of participants’ test taking motivation, and thus not a unique phenomenon. If 

Whaley is correct, then it makes sense that ST manipulations could both hurt or help 

performance, all depending upon whether the cue motivates or demotivates the person to 

perform. 

The measures used to assess motivation are also problematic, not only because they 

consisted of only one to five self-report questions developed specifically for the studies, but also 

because there was overlap between measures of motivation and perceived ST (e.g., Schimel et 

al., 2004).  For example, Schimel and colleagues (2004) asked in their measure of PoST to 

indicate how hard participants will try on the task and how well participants expect to do, both of 

which are items that can be found on measures of motivation. Most measures of motivation also 

ask participants to rate how motivated they felt during the task or test or how much effort they 

expended (e.g., Carr & Steele, 2009; Grimm, et al., 2009; Kiefer, 2005; Seibt & Forster, 2004; 

Steele & Aronson, 1995).  

 The relationship between PoST and each motivational variable discussed previously was 

assessed in the current study.  Unfortunately, to date, no research has directly examined the 

correlations between PoST and expectancy, valence, direction of behavior, intensity, or 

persistence. Based on the previously cited research regarding how ST manipulations have 

positively or negatively affected each of these motivational variables, the current study 

hypothesized that for targets of the stereotype, a significantly negative correlation would exist 
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between PoST and expectancy (e.g., Cohen & Garcia, 2005), valence (Wittenbrink, Judd, & 

Park, 1997), and direction of behavior (Carr & Steele, 2009).  These relationships were expected 

to be negative because participants given the ST and priming cues were expected to report 

greater PoST and fewer expectations for success, less valence, and fewer strategies attempted; 

thus resulting in a negative correlation.  In contrast, a significantly positive relationship between 

PoST and intensity (Harrison et al., 2006) and persistence (Hansen & Wanke, 2007) toward the 

task was expected.  These relationships were expected to be positive because participants given 

the ST and priming cues were expected to report greater intensity and persistence on the task and 

greater PoST.  If these hypotheses were supported, it would provide some evidence for the idea 

that PoST was not uniquely different from test motivation.   

 Hypothesis 11a (H11a): A significantly negative relationship would be found  

between the PoST measure and expectancy. 

Hypothesis 11b (H11B): A significantly negative relationship would be found  

between the PoST measure and valence. 

Hypothesis 11c (H11c): A significantly negative relationship would be found  

between the PoST measure and direction of behavior measures 

Hypothesis 11d (H11d): A significantly positive relationship would be found 

between the PoST measure and intensity. 

Hypothesis 11e (H11e): A significantly positive relationship would be found 

between the PoST measure and persistence measures.   

The results of the studies mentioned in these last sections seem to suggest the supposed 

ST cue manipulation may affect test anxiety, motivation, and/or PoST.  But there is still 

uncertainty as to how much (if any) each variable is affected by the ST cue.  In other words, we 
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are still unsure as to what the ST cue is really affecting.  How is it affecting anxiety and 

motivation? Is it actually some type of “threatening” feeling? Or perhaps it is simply confusion 

that is leading to wasted resources.  In order to answer these questions, the current study planned 

to examine if these outcome variables were all affected similarly by the ST cues and stereotype 

primes.  

Qualitative Research 

A final component of this research project was the collection of qualitative data regarding 

participant reactions to the various manipulations.  Interviews with participants in a pilot study 

were used in an attempt to pin down more precisely what they were experiencing.   Participant 

reactions were used to make a final decision regarding the measures to be used in the main study.  

Summary 

Several researchers have argued and provided some evidence for the notion that ST is an 

extension of other variables and not a construct that should exist on its own (e.g., Bennett & 

Gaines, 2010; Delgado & Prieto, 2008; Wade, 2007; Whaley, 1998).  If this is indeed correct, 

then further substantive research on ST would be unwise and researchers would perhaps be well-

served by focusing their attention on other possible explanations for the performance differences 

observed on various types of tests.  The goal of the proposed study was to provide evidence 

regarding ST and similar constructs and therefore be in a position to make clear 

recommendations to future researchers.  Bits and pieces of evidence do exist in some earlier 

papers, but no one study has directly confronted the issue with this purpose in mind.   

In the current study, reactions of various types were taken from participants in each cell 

of the factorial design.  This enabled not only a test of main effect and interactive mean 

differences, but also a cross-condition examination of the correlational relationships existing 
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between different outcomes.  In general, if the ST cue does indeed create a “stereotype threat” 

distinct from that created by a simple prime, then mean differences on various outcomes would 

be expected.  Most important would be a difference on the self-reported PoST measure, the 

absence of which would seem to present a fatal flaw for the internal/construct validity of the ST 

manipulation.  Additional evidence was gleaned from the correlations amongst the outcome 

measures.  If ST is a unique phenomenon, results with the self-report PoST measure would not 

simply mimic results obtained with measures of test anxiety or test motivation. 

Method 

Participants and Design 

Using G*Power 3.1.5 (Erdfelder, Faul, & Buchner, 1996) to determine N with power of 

.80, a small effect size of .25, and p = .01, a minimum of 280 participants were needed.  A total 

of 333 participants were recruited from multiple undergraduate business courses as well as the 

Psychology subject pool at a Midwestern university.  The participants received extra credit for 

participation in the study.  Participants were randomly assigned to a treatment condition and 

tested in small groups.  The study utilized a 3 (Blatant ST Cue vs. Implicit ST Cue vs. Stereotype 

Prime) x 2 (Novel Stereotype vs. Well-Known Stereotype) factorial design along with a seventh 

control condition. 

Methodology for Testing the Construct Validity of the ST Measures: Hypotheses  

The validity of the ST measures was assessed in three ways: (1) by testing each 

hypothesis, (2) by examining goodness of fit indices and correlations with CFA analyses, and (3) 

by conducting seven regression analyses.  First, each of the hypotheses were tested and 

examined.  A majority of the hypotheses (H2-H9) predicted that only significant differences 

would be found between the experimental groups and the control group and between targeted 
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and non-targeted individuals.  For each hypothesis, an exploration of any significant interactions 

among the variables was examined, although no significant interactions were expected between 

novelty of the stereotype and stereotype cue.  Specific contrasts between conditions, especially 

between each experimental condition and the control condition were also assessed at this time.   

Methodology for Testing the Construct Validity of the ST Measures: CFA Analyses   

The construct validity of the various PoST measures were also examined by assessing 

goodness of fit indices and correlations calculated from CFA analyses across the four traits and 

three response formats (see Figure 2 and 3).  The purpose of these analyses was to help 

determine if the measures were consistent with the ST theory (as described by Steele & Aronson, 

1995) and help answer the question of just what exactly was induced by ST manipulations.  The 

response formats included a self-report Likert scale (SRLS), a self-report open-ended 

questionnaire (SROE), and an interview (I).  These three response formats were used to gather 

data on all dependent variables, but the main dependent variables of interest were: PoST, test 

anxiety, and test motivation.  Participants across all seven conditions were given these dependent 

measures (the details of the procedure will be discussed shortly).   
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Figure 2. CFA design. Note: SRLS = Self-Report Likert Scale and Int = Interview 

Ratings. 

 

 

Figure 3. CFA design. Note: SRLS = Self-Report Likert Scale and SROE = Self-Report 

Open-Ended Ratings. 
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The correlations within the experimental groups were expected to be positive, such that 

as PoST increases, so would test anxiety and test motivation.  Evidence for convergent and 

discriminant validity of the PoST measures was also examined 

Methodology for Testing the Construct Validity of the ST Measures: Regression Analyses 

In order to fully understand how (and if) PoST were distinct from measures of similar 

traits, regression analyses were also used because it allowed for an examination of unique 

variances.  That is, in order to determine if additional variance was being accounted for when test 

anxiety or test motivation was entered into the equation of the self-reported PoST and 

performance, regression analyses were conducted for each experimental group and for stereotype 

targets and non-targets with task performance as the dependent variable.   

If additional variance was accounted for in one experimental group, but not in another 

group, it would indicate that the type of cue or novelty of the stereotype interacted in such a way 

to effect task performance differently. Furthermore, if additional variance was accounted for 

when anxiety and/or motivation was added across all seven groups, it would indicate that ST was 

accounting for unique variance in the dependent variable.  

Procedure 

Pilot study.  Before primary data collection began, two pilot studies were conducted.  

The main contribution of the pilot studies was to collect qualitative data through interviews and 

open ended questions.  Both pilot studies had seven conditions (Novel Blatant ST Cue vs. Well-

Known Blatant ST Cue vs. Novel Implicit ST Cue vs. Well-Known Implicit ST Cue vs. Novel 

Stereotype Priming vs. Well-Known Stereotype Priming vs. Control).  The first pilot study 

involved interviews and contained 10 participants in each group for a total of 70 interview 
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participants. Half of the participants were interviewed before testing and the remaining half were 

interviewed after testing.   

The second pilot study involved open-ended questionnaires where the participants were 

asked to elaborate upon their feelings.  Participants were run in small groups ranging from five to 

twenty-three. The number of participants in each condition varied (see Table 7) for a total of 138 

participants in this pilot study.  Seventy-eight participants were asked to complete the open-

ended questionnaires before testing and 60 participants were asked to complete the 

questionnaires after testing.  By questioning the participants in this manner, the present 

researcher hoped to obtain reactions regarding how a participant felt before and after testing.  By 

asking questions prior to testing, the research was able to determine what negative emotions, if 

any, may have affected test performance.  By asking open-ended questions after testing the 

researcher hoped to not only avoid the possibility of the questions influencing participants’ 

feeling about the upcoming test but also to compare feelings before and after testing.  

Table 7. Number of Participants Per Cell for Pilot Studies and Main Study 

Pilot Study 1: Interviews Cue Type Novelty N 

 Blatant ST Well Known 10 

  Novel 10 

 Implicit ST Well Known 10 

  Novel 10 

 Stereotype Prime Well Known 10 

  Novel 10 

 Control Control 10 

 Total  70 

Pilot Study 2: Open-Ended 

Responses 

   

 Blatant ST Well Known 24 

  Novel 10 

 Implicit ST Well Known 30 

  Novel 11 

 Stereotype Prime Well Known 10 

  Novel 15 

 Control Control 38 

 Total  138 
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The purpose of these pilot studies was to gather strong qualitative evidence for how the 

participants reacted to the ST manipulations and stereotype primes.  By gathering this type of 

qualitative data, the present researcher hoped to obtain a better understanding of what, exactly, a 

participant was feeling after given different types of cues.  Also, items were added to the PoST 

measure for the main study if they were expressed by participants during the pilot study and were 

not already included on the self-report measures (these items will be discussed in greater detail 

later).  A secondary purpose of the pilot studies was to assess the validity of the novel stereotype.  

Because the stereotype created for this study (that right-handed people perform poorly on 

decision making tasks) was new and not universally known, the pilot study helped determine if 

the cues and primes had the desired effect on participants’ performance.  

Participants in the novel ST awareness groups received test instructions with the blatant 

(explicitly informing the participants of the stereotype) or implicit (placement of the 

demographic questionnaire) ST cues.  Participants in the stereotype priming condition received a 

scrambled sentence task to unconsciously prime the stereotype.  The procedure for the pilot 

study was identical to that of the primary study and is described in detail below.  The entire 

process for the pilot studies took approximately one and a half to two hours.  The only difference 

between the procedure for the pilot studies and the procedure for the main study was that pilot 

studies’ participants were either interviewed or asked to complete the open ended questionnaires 

before or after testing.   

Main study.  After the pilot studies were complete and data was analyzed, participants 

were randomly assigned to one of the seven conditions.  For the main study, there were a total of 

333 participants, with each condition having between 40 and 61 participants (see Table 10). All 

efforts were taken to keep the ratios of the experimental groups approximately equal, and the 
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researcher kept record of how many participants were in each condition throughout data 

collection.  One hundred fifty-three participants were given the PoST, test anxiety, and 

motivational measure prior to the WMC and decision-making tests and 180 participants were 

given these measures after the WMC and decision-making tests.  All participants were informed 

that the purpose of the study was to gather performance data and reactions to those performance 

measures.  All participants were asked to fill out an informed consent form prior to starting the 

experiment.   

Participants in the Well-Known Blatant ST Cue condition were given the following 

information after the informed consent form was signed: “Today you are going to complete three 

different tests.  We will also be asking you several different types of questions on your reactions 

to these tests.  The first test that you will be asked to complete is a scrambled sentence test.  The 

second test that you will be asked to complete is a working memory capacity test.  The third test 

that you will complete is a decision-making test.  We must note that pervious research has shown 

us that some people do not perform as well as others on this particular decision-making test.  

Specifically, students from lower income families do not perform as well as students from higher 

income families (Croizet & Claire, 1998).”  By using a blatant ST cue it was expected that ST 

would be activated within participants from lower income families. 

Participants in the Novel Blatant ST Cue condition were given the following information: 

“Today you are going to complete three different tests.  We will also be asking you several 

different types of questions on your reactions to these tests.  The first test that you will be asked 

to complete is a scrambled sentence test.  The second test that you will be asked to complete is a 

working memory capacity test.  The third test that you will complete is a decision-making test.  

We must note that previous research has shown us that some people do not perform as well as 
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others on this particular decision-making test.  Specifically, participants who consider 

themselves predominately right-handed do not perform as well as participants who are 

predominately left-handed or ambidextrous.”  By using a blatant ST cue, it was expected that ST 

would be activated within right-handed participants. 

Participants in the both the Novel and Well-Known Implicit ST Cue conditions were 

given the following information after the informed consent form was signed: “Today you are 

going to complete three different tests.  We will also be asking you several different types of 

questions on your reactions to these tests.  The first test that you will complete is a scrambled 

sentence test.  The second test that you will complete is a working memory capacity test.  The 

third test that you will complete is a decision-making test.”  After receiving these instructions, 

the participants were given the demographic questionnaire first (with those in the Novel 

condition being asked their handedness and those in the Well-Known condition being asked 

about their family income).  Only these conditions received the demographic questionnaire first.  

This was the same procedure used by Steele and Aronson (1995).  According to the way ST 

theory has been described previously (Steele & Aronson, 1995), the demographic questionnaire 

implicitly primed the stereotype that predominately right-handed participants would perform 

more poorly than predominately left-handed or ambidextrous participants for the novel 

stereotype group and it implicitly primed the stereotype that students from lower income families 

would perform more poorly than students from higher income families in the well-known 

stereotype group.   

 Participants in the stereotype priming conditions were given the following information: 

“Today you are going to complete three different tests.  We will also be asking you several 

different types of questions on your reactions to these tests.  The first test that you will complete 
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is a scrambled sentence test.  The second test that you will complete is a working memory 

capacity test.  The third test that you will complete is a decision-making test.”  After receiving 

these instructions, the participants were given the scrambled sentence task.  This measure 

implicitly primed the stereotype that predominately right-handed participants would perform 

more poorly than predominately left-handed or ambidextrous participants for the novel 

stereotype group and it implicitly primed the stereotype that students from lower income families 

would perform more poorly than students from higher income families in the well-known 

stereotype group.   

 Finally, participants in the control condition were given the following instructions after 

the informed consent form was signed: “Today you are going to complete three different tests.  

We will also be asking you several different types of questions on your reactions to these tests.  

The first test that you will be asked to complete is a scrambled sentence test.  The second test 

that you will be asked to complete is a working memory capacity test.  The third test that you 

will complete is a decision-making test.”   

Participants completed the scrambled sentence task after the instructions (or after the 

demographic questionnaire for participants in the Implicit ST Cue conditions).  Approximately 

half of the participants in each condition were asked to complete the self-report stereotype threat, 

test anxiety, and motivational measures before the WMC test and decision-making test.  The 

remaining participants in each condition were asked to complete these measures after the WMC 

test and decision-making test.  The purpose for this was twofold: (1) Counter-balancing these 

measures would reduce common source variance (Podsakoff et al., 2003), and (2) to assess the 

possibility that completion of these measures before testing did not increase or decrease anxiety 

or motivation.   
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Next, for the WMC assessment, participants were asked to complete the Reading Span 

Task (RSPAN; Daneman & Carpenter, 1980) followed by the decision-making test which 

consisted of an in-basket managerial type task (Bergeron, Block, & Echtenkamp, 2006).  The in-

basket task consisted of an instruction packet and a materials packet.  It was administered to each 

participant individually.  Participants had 30 minutes to complete the task.   

For the decision-making task, participants were asked to assume the role of a Human 

Resources (HR) manager and respond to a series of memos.  The participants were told that they 

have just been promoted to a managerial position because the predecessor had suddenly resigned.  

The participant was asked to sort through the materials found on the old manager’s desk.  

Participants encountered two packets of materials.  The first packet provided a set of instructions 

and seven informational memos (e.g., guidelines for promotions, staff performance ratings, etc.).  

The second packet consisted of 14 action memos that included issues of selecting a research 

firm, hiring a compensation manager, permitting a job training course, sexual harassment, and 

maternity leave.  The set memos were considered complex because they are interrelated and the 

contents of one memo can influence the participant’s responses to other memos.  For example, 

within two complex memos sets, participants received a memo from the current compensation 

manager stating he was transferring to another department.  A second memo indicated a 

replacement was needed for the compensation manager. A third memo was a complaint from a 

female employee over sexual harassment behaviors by a male employee (Michael).  A fourth 

memo (from Michael) requested information about a compensation training course and requested 

approval from the new manager (the participant).  A fifth memo (also from Michael) requested a 

signature on a leave of absence form to attend the compensation training course.  A sixth memo 
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was a resignation letter from an employee (Michelle) who was engaged to be married and was 

moving to a distant city.   

In making a decision about (1) who to nominate as a replacement compensation manager 

and (2) whether to allow Michael’s leave of absence, participants had to take into account the 

information from each of the memos and consider any relevant information in the set of 

informational memos.  Specifically, one of the informational memos contained an EEOC policy 

statement about sexual harassment (immediate investigation would occur for any employee 

accused), another contained regulations for leaves of absences (one regulation states that no one 

under investigation can take leave), another memo contained performance ratings (among 17 

employees, Michelle, Michael, and May have top ratings, respectively), and another memo 

contained guidelines for promotions (one regulation states that employees must have outstanding 

performance ratings and exemplary moral conduct).  Thus, the correct decision for a participant 

to make would be to (1) nominate May as a candidate for compensation manager and (2) deny 

Michael’s leave of absence due to the sexual harassment investigation.  Participants were asked 

to respond to each memo in writing, indicating a decision or plan of action (Bergeron, Block, & 

Echtenkamp, 2006).   

After completion of the task, the participants were asked to complete a brief group 

identification measure, demographic questionnaire, and manipulation check measure.  

Participants were debriefed and thanked for their participation.  The entire process will took 

approximately one hour (see Figure 4). 
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Figure 4. Flowchart of the order of questionnaires for each experimental group. 

Measures 

Manipulation checks.  First, in order to ensure that stereotype awareness was 

manipulated in participants in the ST conditions, two open-ended questions were asked of all 

participants after testing: “What was the purpose of the test you just took?” (Brown & Joseph, 
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1999; Noruma, 2004) and “What do you think the purpose of this experiment is?” (Palumbo, 

2007; Steele & Aronson, 1995).  Second, in order to ensure that participants in the blatant ST cue 

conditions were aware of the cue, participants were also asked “Did you notice that the testing 

instructions mentioned that right handed (or low income family) participants would performance 

worse on these tests than left handed (or high income family) participants?” Participants in the 

stereotype priming conditions were also asked, “Did you notice in the scrambled sentence task 

that ever word being left out was related to handedness (or income)?”  Across all conditions, 

participants were also asked if they experienced any confusion as to the directions given or what 

was expected of them. 

Scrambled sentence tasks.  These tasks are based on the scrambled sentence test used in 

Srull and Wyer (1979) and Bargh, Chen, and Burrows (1996) to prime participants.  Research 

has consistently demonstrated that participants respond to subconscious cues (e.g., Bargh, Chen, 

& Burrows, 1996); therefore, a scrambled sentence task in the present study was constructed to 

prime the participants with the stereotype that predominately right-handed individuals perform 

more poorly on a decision-making task than predominately left-handed or ambidextrous 

participants or that individuals from lower income families will perform more poorly on a 

decision-making task than individuals from higher income families.  A third, neutral scrambled 

sentence task was also constructed for participants in the ST and control conditions.  For each of 

30 items, participants were asked to use the five words listed to construct a grammatically correct 

four-word sentence as quickly as possible. The five word items were presented in random order.  

For example, participants were asked to construct a grammatically correct four word sentence 

from the string of the following five words: “was hesitant he quite rightness,” where the correct 

answer was, “he was quite hesitant.”  The critical priming stimuli were centered on decision 



STEREOTYPE THREAT BOUNDARIES               75 

 

making and handedness and were based on the scrambled sentence task for decisional 

commitment created by Choma (2009; see Appendix A for the novel stereotype prime, Appendix 

B for the existing stereotype prime, and Appendix C for the neutral prime).  

Stereotype threat (PoST) measures.  In order to determine what exactly ST is, and if it 

even exists as described in the previous literature, several measures from past research were used 

in the current study to examine ST.  The first questionnaire that was used was a modified version 

of the Evaluation Apprehension Scale (Spencer et al., 1999).  This scale has been used in 

previous ST research (e.g., Grimm et al., 2009; Inzlicht & Ben-Zeev, 2003; O’Brien & Crandall, 

2003).  Participants were asked to report the extent to which they agree to each question on a 7-

point Likert-type scale ranging from 1 (completely disagree) to 7 (completely agree).  This scale 

consisted of four items: “If I do poorly on this test, people will look down on me;” “People will 

think I have less ability if I do not do well on this test;” “If I don’t do well on this test, others 

may question my ability;” and “I feel self-confident.”  The last item was reverse coded. The 

internal consistency for this scale was reported as .82 (Spencer et al., 1999).     

 The second questionnaire that was used was the Academic Self-Worth Scale developed 

by Lawrence and Crocker (2009).  The same 7-point Likert-type scale was used to answer the 

following four items: “I would feel like a loser if I were to perform poorly on this test,” “I would 

feel worthless if I performed poorly on this test,” “I would feel terrific about myself if I did well 

on this test,” and “I would feel like a winner if I performed well on this test.”  The last two items 

were reverse coded.  The internal consistency for this scale was reported as .84 (Lawrence & 

Crocker, 2009). 

Four additional self-report questions were asked to further assess ST.  The same 7-point 

Likert-type scale described above was also used for these items.  The four additional items were: 
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“I believe that my performance on this test will confirm a negative stereotype about my group” 

(modified from Gonzales et al., 2002); “I believe that a negative stereotype about my group will 

contribute to my poor performance on this test” (modified from Johns et al., 2005); “I expect to 

do well on this test,” (reverse coded) and “I feel threatened by the upcoming test” (modified 

from Schimel et al., 2004).  Thus, there was a total 13 self-report Likert-type scale questions 

given to participants in the two pilot studies (see Appendix D).  In order to obtain additional 

information to assess the construct validity of ST, a similar open-ended questionnaire was also 

given to participants in one of the pilot studies.  The participants were asked to elaborate upon 

their previous answers (see Appendix E). For participants in the first pilot study, individual 

interviews were conducted.  The interview questions were modified from Doan (2008), Cruz-

Duran (2010), Horton (2008), and Woolf et al. (2008).  Additional follow up questions for 

clarification were asked if needed (see Appendix F).   

Finally, based on results from the pilot studies, additional questions were added to the 

final PoST measure for the main study.  Specifically, participants in the pilot studies reported 

also feeling embarrassed, disappointed, pressured, insecure, indifferent, and frustrated.  

Therefore, these emotions were also added to the measure using the same 7-point Likert-type 

scale described above for a total of 18 questions on this measure (see Appendix D).  

Test anxiety.  A modified version of the Test Anxiety Inventory (TAI; Spielberger et al., 

1983) was used in the current study.  The various forms of Spielberger’s anxiety inventories have 

been used in multiple ST studies (e.g., Anderson, 2001; Pseekos et al., 2006; Schmader & Johns, 

2003; Thompson & Dinnel, 2007).  The TAI is a 20 item self-report measure that was designed 

to measure individual differences related to test anxiety.  In order to reduce the amount of time 

that the participant will be in the laboratory, ten items were selected from this measure to be used 
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in the current study.  Using the definition of test anxiety cited previously, the current researcher 

and a graduate student selected questions that best fit that definition (see Appendix G).  

Participants were asked to report the extent to which they agree to each question on a 7-point 

Likert-type scale ranging from 1 (completely disagree) to 7 (completely agree).  The internal 

consistency for the full scale has ranged from .83 to .96 (Spielberger et al., 1983).  As with the 

ST measure, the participants in the pilot studies were asked to elaborate upon their previous 

answers in an open-response format (see Appendix H) or through interviews (see Appendix I).   

Working memory capacity.  The current study used the Reading Span Task (RSPAN; 

Daneman & Carpenter, 1980).  The RSPAN is a measure of verbal working memory capacity 

that requires participants to judge whether sentences make sense while simultaneously holding 

information in short term memory.  Participants saw a sentence and immediately after each 

sentence, a question mark and a capitalized letter followed (e.g., “Andy was stopped by the 

policeman because he crossed the yellow heaven.? R”).  Participants were asked to read each 

sentence out loud and judge whether the sentence made sense by saying “yes” or “no”, as 

indicated by the question mark.  After the participant said “yes” or “no” to each sentence, they 

were asked to immediately read the capitalized letter that followed the sentence out loud.  After a 

variable number of sentences and letters, the participant was asked to write down on their answer 

sheet all of the capitalized letters that they saw in that set, in the same order that they saw them.  

There were a total of five sets of questions with each set consisting of one to six sentences and 

letters that needed to be recalled by the participant. Although the RSPAN is a popular WMC test 

in the memory literature (Bailey, 2012), it has never been used to assess WMC in the ST 

literature.  The internal consistency for this scale was reported as .87 (Bailey, 2012). 
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Motivational force: Expectancy and valence.  The expectancy and valence variables 

were assessed in the most neutral way possible in order to control for any possible outside factors 

that could influence the relationship, such as ability level or previous experience with the task.  

The current study used expectancy and valence measures used by Hollenbeck, Williams, and 

Klein (1989) and Tubbs (1993).  Expectancy was measured as the subjective probability (0-1) of 

successfully completing the decision-making test within the allotted time period (“How likely is 

it that you could complete the decision-making test within the allotted time period if you tried 

your hardest?”).  Valence was measured as the anticipated satisfaction associated with 

completing the test (“How satisfied would you be if you completed the decision-making test 

within the allotted time period?” and “How attractive would it be to complete the decision-

making test within the allotted time period?”).  The valence items were measured on a 7-point 

Likert-type scale (1 = very dissatisfied to 7 = very satisfied; see Appendix J).   

Additionally, the participants in the pilot studies were asked to elaborate upon their 

previous answers in an open-response format (see Appendix K) or through interviews (see 

Appendix L). 

Effort: Direction, intensity, and persistence.  First, direction was measured using two 

items modified from Gonzales, Blanton, and Williams (2002): “I plan on directing all my 

attention toward the upcoming test,” and “I plan on using a strategy to complete the test 

successfully.”  These items were measured on a 7-point Likert-type scale (1 = completely 

disagree to 7 = completely; see Appendix M).  Additionally, the pilot study participants were 

asked to elaborate upon their previous answers in an open-response format (see Appendix N) or 

through interviews (see Appendix O). 
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Second, intensity was measured using a modified version of the Harrison et al.’s (2006) 

Effort Exerted Scale.  This scale consisted of five items measured on a 7-point Likert-type scale 

(1 = completely disagree to 7 = completely agree).  The internal consistency for this scale was 

reported as .86 (Harrison et al., 2006).  The five items were as follows: “I plan to put forth a lot 

of effort on the test,” “I plan to try very hard to complete the test successfully,” “I am going to 

try to do my very best on the test,” “I am going to work hard to finish the test on time,” and “I 

want to do as well as I can on the test” (see Appendix P). Additionally, the pilot study 

participants were asked to elaborate upon their previous answers in an open-response format (see 

Appendix Q) or through interviews (see Appendix R). 

 Finally, persistence was measured using a modified version of the effort regulation 

subscale of the Motivation Strategies for Learning Questionnaire (MSLQ; Pintrich, Smith, 

Garcia, & McKeachie, 1993). The internal consistency of this scale was reported as .69 by 

Pintrich et al. (1993).  This subscale consisted of four items which were modified for the 

purposes of the current study (“I will feel so lazy or bored while I am working on these tasks that 

I will quit before I finish what I planned to do,” “I plan to work hard to do well on these tasks 

even if I didn’t like what it is,” “If the task is too difficult, I will either give up or only do the 

easy parts of the task,” and “Even though if this task is dull and uninteresting, I will manage to 

keep working until I am finished”).  These items were measured on a 7-point Likert-type scale (1 

= not at true for me to 7 = very true of me; see Appendix S).  Additionally, the pilot study 

participants were asked to elaborate upon their previous answers in an open-response format (see 

Appendix T) or through interviews (see Appendix U). 
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Task performance.  Task performance was measured in terms of both quantity and 

quality (Bergeron, Block, & Echtenkamp, 2006).  Two raters coded all tasks and an average of 

these scores was used.  Inter-rater reliability was assessed with Cohen’s Kappa before averaging 

scores (κ = .85).  In terms of quality, one score (ranging from 1 to 20) was given for the total 

number of simple and complex action memos to which the participant responded to with the 

correct connections and rationale stated.  In terms of quantity, the number of correct responses 

the participants provides ranged from 0 to 5, with 5 being the maximum number of correct 

responses (Bergeron, Block, & Echtenkamp, 2006).   

Handedness questionnaire.  The Edinburge Handedness Inventory was used to assess if 

a participant was predominately right- or left-handed (Oldfield, 1971).  This 10-item inventory 

included questions regarding writing, drawing, throwing, using scissors, using a toothbrush, 

using a knife, using a spoon, using a broom, striking a match, and opening a box.  The alpha has 

been reported to be .93 by Williams (1991; see Appendix V). 

Demographic questionnaire.  Finally, a brief demographic questionnaire was given to 

each participant.  The demographic questionnaire included questions regarding the participant’s 

age, gender, race, and handedness or family income level.  Based on recommendations by 

Spenser and Castano (2007), family income was broken down into six categories and was used 

as a continuous variable (see Appendix W). 

Results 

 All analyses were conducted using SPSS-21 and LISREL 8.72.  Because several t-tests 

and factorial ANOVAs were used to assess the hypotheses, alpha levels for most analyses were 

set at p = .01.  Specifically, for analyses examining order effects or testing the null hypotheses 

that no significant differences would be found between experimental groups, alpha was set at 
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either p = .10 or p = .05 in order to limit the chances committing a Type II error.  In all other 

cases, alpha was set at p = .01 in order to decrease the chances of committing a Type I error.     

Pilot Study: Qualitative Data 

In order to determine how the participants reacted to the ST manipulations and stereotype 

primes, interviews were conducted.  The open-ended and interview data were coded by two 

independent coders.  Coders were blind to condition.  Inter-rater reliability was assessed by 

calculating Cohen’s (1968) kappa. For all variables, inter-rater reliability ranged from κ = .80 to 

κ = .98. For items with a discrepancy between raters, the two raters explained why they coded 

each variable and an agreement between the two raters was then made.  This was the process 

used for all discrepancies between the raters.  The interview data was closely examined to 

identify any trends in how participants reacted to the stereotype manipulations. Order effects 

were also examined to determine if differences existed between participant responses for those 

given the PoST, test anxiety, and motivational questionnaires before or after testing.  No order 

effects for the qualitative data were found and will therefore not be discussed further. 

In an attempt to better understand the effects of ST cues, the following section describes 

the findings from the qualitative data and offers some general comments on how ST cues and 

stereotype primes may affect performance.  First, participant answers were entered into “Word It 

Out,” an online program that generates word clouds.  A word cloud is a way to visually represent 

qualitative data.  The importance of each word or phrase is shown with font size, with larger 

words occurring more frequently in the qualitative data than smaller words.  Separate word 

clouds were created for targets and non-targets of the stereotype in each experimental group for 

the interview and open-ended data separately; however, because there were no differences in the 

word clouds, the data were combined in an attempt to be more concise (see Figure 5). 
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As can be seen in the Figure, there are some similarities between targets and non-targets.  

For example, both targets and non-targets across all experimental groups expressed a strong 

dismissiveness of the test results (e.g., replying to questions with “This is just a test”).  By 

visually examining the word clouds, differences were also seen.  For example, targets given the 

blatant ST cue expressed more confidence, nervousness, and a greater fear of failure than non-

targets.  Targets given the implicit ST cue also expressed more nervousness, anxiety, and a 

greater fear of failure than non-targets, whereas non-targets expressed more confidence and 

relief.  Finally, non-targets given a stereotype prime expressed more confidence, whereas targets 

of the stereotype expressed more stress and anxiety.    
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Figure 5. Word clouds for each experimental group. 

Next, the combined qualitative data from the interviews and open-ended questionnaires 

were coded into number of positive thoughts vs. number of negative thoughts.  Targeted 

participants across all experimental groups expressed more negative thoughts than targeted 
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participants (191 vs. 131, respectively), but there was still a large majority of the non-targeted 

participants that expressed at least one negative thought (see Table 8).  Therefore, further 

examination of the data was needed.   

Table 8. Number of Negative Thoughts Expressed by Targets and Non-Targets of the Stereotype  

Targets of 

the 

Stereotype 

   Non-

Targets of 

the 

Stereotype 

     

 Number 

of 

Negative 

Thoughts 

Frequency %  Number 

of 

Negative 

Thoughts 

Frequency %   

 0 24 13%  0 20 16%   

 1 35 18%  1 25 20%   

 2 27 15%  2 23 19%   

 3 24 13%  3 13 9%   

 4 29 16%  4 7 5%   

 5 20 10%  5 14 10%   

 6 18 9%  6 14 10%   

 7 6 3%  7 7 5%   

 8 5 2%  8 5 4%   

 9+ 3 1%  9+ 3 2%   

Total  191   131     

          

          

After additional coding of the qualitative data between two coders, five general themes 

emerged from the data: (1) concerns regarding poor ability or skills (i.e., “I am not good at 

making decisions.”); (2) expression of negative emotions (i.e., “I am anxious or nervous. I am 

afraid I will fail.”); (3) expressions of unimportance or dismissiveness of the tests (i.e., “This is 

just a test and doesn’t count for a grade.”); (4) expression of neutral emotions (i.e., “I don’t care 

about this test. I am here because I have to be.”); and (5) expression of positive emotions (i.e., “I 

feel confident. I like to accomplish my goals.”).  Frequency tables for targets and non-targets in 

each experimental group were calculated in order to assess the frequency with which a 

participant expressed each type of emotion (see Table 9).   
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Table 9. Frequency Table and Z Test on the Differences in Proportions for Targets and Non-Targets in Each Experimental Group 

  Int. 

Freq. 

% Open 

Freq. 

% Total 

% 

 Int. 

Freq 

% Open 

Freq.  

% 

 
Total 

% 

Z Test 

Int. 

Z Test 

Open 
Z Test 

Blatant 

Group 

Targets 

      Blatant 

Group 

Non-

Targets 

        

PoST 

Meas. 

               

 Express 

poor 

ability 

1 2% 22 10% 8%  1 2% 3 2% 2% N/A 0.50 3.10** 

 Express 

negative 

emotions 

12 21% 33 15% 16%  9 19% 3 2% 5% 0.10 0.60 0.32 

 Express 

unimport. 

2 3% 48 22% 18%  0 0% 5 3% 2% N/A 1.00 0.90 

 Express 

neutrality 

7 13% 103 46% 40%  11 23% 80 40% 36% 0.50 1.40 0.60 

 Express 

positive 

emotions 

34 61% 16 7% 18%  27 56% 108 53% 55% 0.40 3.40** 4.50** 

Test 

Anx. 

Meas. 

               

 Express 

poor 

ability 

6 8% 4 2% 4%  1 2% 0 0% 1% N/A N/A N/A 

 Express 

negative 

emotions 

33 46% 30 18% 27%  17 27% 2 1% 10% 1.30 0.60 1.50 

 Express 

unimport. 

7 10% 32 20% 17%  7 11% 2 1% 4% 0.10 0.70 1.00 

 Express 

neutrality 

0 0% 84 52% 35%  0 0% 91 66% 45% N/A 1.90 1.30 

 Express 

positive 

emotions 

26 36% 13 8% 17%  37 60% 43 32% 40% 1.90 2.20* 2.50* 

Mot. 

Meas. 

               

 Express 

poor 

ability 

0 0% 2 1% 1%  0 0% 0 0% 0% N/A N/A N/A 

 Express 

negative 

emotions 

10 9% 46 24% 18%  6 9% 4 2% 3% 1.00 1.00 1.20 

 Express 

unimport. 

0 0% 12 6% 4%  0 0% 0 0% 0% N/A N/A N/A 

 Express 

neutrality 

4 4% 72 38% 25%  1 2% 84 35% 28% N/A 0.40 0.40 

 Express 

positive 

emotions 

100 87% 58 31% 52%  59 89% 155 63% 69% 0.40 4.20** 3.30** 

Implicit 

Group 

Targets 

      Implicit 

Group 

Non-

Targets 

        

PoST 

Meas. 

               

 Express 

poor 

ability 

8 10% 23 8% 9%  0 0% 2 1% 1% N/A 0.40 3.50** 

 Express 

negative 

emotions 

34 43% 59 21% 25%  10 20% 11 4% 7% 1.30 1.30 1.80 
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Table 9 Cont. 

  Int. 

Freq. 

% Open 

Freq. 

% Total 

% 

 Int. 

Freq 

% Open 

Freq. 

% Total 

% 

Z Test 

Int. 

Z Test 

Open 

Z Test 

 Express 

unimport. 

0 0% 71 25% 20%  0 0% 11 4% 4% N/A 1.60 1.30 

 Express 

neutrality 

5 6% 102 36% 30%  7 14% 104 42% 36% 0.40 0.90 0.09 

 Express 

positive 

emotions 

32 41% 27 10% 16%  33 66% 123 49% 52% 2.00* 3.70** 4.80** 

Test 

Anx. 

Meas. 

               

 Express 

poor 

ability 

12 10% 1 1% 4%  0 0% 0 0% 0% N/A N/A N/A 

 Express 

negative 

emotions 

43 40% 52 25% 30%  12 21% 6 3% 7% 1.20 1.20 2.00* 

 Express 

unimport. 

8 7% 53 26% 20%  13 22% 9 5% 8% 0.90 1.40 1.30 

 Express 

neutrality 

4 3% 91 44% 30%  3 5% 134 65% 52% 0.10 3.10** 3.30** 

 Express 

positive 

emotions 

41 40% 8 4% 16%  30 52% 56 27% 33% 1.00 1.40 2.10* 

Mot. 

Meas. 

               

 Express 

poor 

ability 

3 2% 2 1% 1%  0 0% 0 0% 0% N/A N/A N/A 

 Express 

negative 

emotions 

13 9% 26 12% 11%  3 3% 3 1% 1% 0.30 0.60 0.80 

 Express 

unimport. 

11 7% 16 8% 8%  12 13% 5 2% 4% 0.50 0.50 0.50 

 Express 

neutrality 

9 6% 69 33% 22%  10 11% 139 41% 35% 0.40 1.10 2.00* 

 Express 

positive 

emotions 

115 76% 96 46% 58%  66 73% 187 56% 60% 0.40 1.60 0.40 

Prime 

Group 

Targets 

      Prime Group 

Non-Targets 

        

PoST 

Meas. 

               

 Express 

poor 

ability 

9 9% 18 13% 11%  1 3% 3 2% 2% N/A 0.60 0.60 

 Express 

negative 

emotions 

33 32% 20 14% 22%  8 22% 2 1% 5% 0.60 0.50 1.20 

 Express 

unimport. 

4 4% 37 27% 17%  0 0% 6 4% 3% N/A 1.20 0.90 

 Express 

neutrality 

12 11% 18 13% 12%  9 24% 60 38% 35% 0.80 2.00* 2.30* 

 Express 

positive 

emotions 

 

 

 

 

 

 

46 44% 45 33% 38%  19 51% 89 55% 55% 0.50 2.40* 2.40* 
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Table 9 Cont. 

  Int. 

Freq. 

% Open 

Freq. 

% Total 

% 

 Int. 

Freq 

% Open 

Freq. 

% Total 

% 

Z Test 

Int. 

Z Test 

Open 
Z Test 

Test 

Anx. 

Meas. 

               

 Express 

poor 

ability 

7 5% 1 1% 3%  1 2% 0 0% 1% N/A N/A N/A 

 Express 

negative 

emotions 

26 20% 20 17% 18%  10 23% 5 4% 9% 0.20 0.70 0.80 

 Express 

unimport. 

1 1% 31 26% 13%  3 7% 6 5% 4% N/A 1.10 0.80 

 Express 

neutrality 

4 3% 24 20% 12%  1 2% 54 41% 32% N/A 1.80 2.00* 

 Express 

positive 

emotions 

93 71% 43 36% 54%  29 66% 64 50% 54% 0.50 1.80 0.00 

Mot. 

Meas. 

               

 Express 

poor 

ability 

1 1% 1 1% 1%  0 0% 0 0% 0% N/A N/A N/A 

 Express 

negative 

emotions 

30 16% 10 8% 11%  2 3% 1 1% 1% 0.50 N/A 0.50 

 Express 

unimport. 

5 3% 4 2% 3%  3 4% 1 1% 2% 0.10 N/A 0.10 

 Express 

neutrality 

41 21% 23 17% 20%  12 18% 40 20% 20% 0.20 0.30 0.00 

 Express 

positive 

emotions 

113 59% 99 72% 65%  50 75% 151 78% 77% 2.00* 1.10 2.70* 

Control                

PoST 

Meas. 

               

 Express 

poor 

ability 

0 0% 40 8% 6%          

 Express 

negative 

emotions 

17 21% 40 8% 10%          

 Express 

unimport. 

2 3% 84 17% 15%          

 Express 

neutrality 

11 14% 171 35% 32%          

 Express 

positive 

emotions 

50 62% 160 32% 37%          

Test 

Anx. 

Meas. 

               

 Express 

poor 

ability 

3 4% 3 1% 1%          

 Express 

negative 

emotions 

22 27% 42 11% 14%          

 Express 

unimport. 

3 4% 39 10% 9%          

 Express 

neutrality 

 

 

3 4% 181 48% 40%          
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Table 9 Cont. 

  Int. 

Freq. 

% Open 

Freq. 

% Total %          

                

 Express 

positive 

emotions 

49 61% 114 30% 36%          

Mot. 

Meas. 

               

 Express poor 

ability 

0 0% 0 0% 0%          

 Express 

negative 

emotions 

17 14% 49 10% 11%          

 Express 

unimport. 

9 7% 32 6% 6%          

 Express 

neutrality 

12 10% 128 26% 23%          

 Express 

positive 

emotions 

83 69% 286 58% 60%          

Note. * indicates significance at p < .05 and ** indicates significance at p < .01. 

 

Table 9 was created by first coding the participant responses into at least one of the five 

categories.  After finding acceptable Cohen’s kappas (ranging from κ = .80 to κ = .98), the 

frequency and percentage of each type of response was calculated for the interview and open-

ended data.  Again, for items with a discrepancy between raters, the two raters explained why 

they coded each variable and an agreement between the two raters was then made.  Next, in 

order to simplify the data and closely examine the differences between targets of ST and non-

targets for each item and for the scale, the total percentage was calculated (Table 9 only includes 

the percentages for each scale).  First, it should be noted that for all measures across all groups, 

except in three instances (responses on the motivational measures for targets and non-targets 

given a stereotype prime and responses for non-targets given a stereotype prime on the PoST), 

interviewed participants reported more positive emotions than participant responses on the open-

ended questionnaire.  In fact, there are a more significant differences found between targets and 

non-targets given the open-ended questionnaires than between interviewed targets and non-

targets.  Because the questions between these two response formats for all measures were almost 
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identical, it is speculated that these differences exist due to the nature of the response format.  

That is, interviewed participants may have responded more positively because they were being 

interviewed by the researcher and did not want to be viewed negatively in any way; whereas, 

participants responding on the open-ended questionnaire could be more open and honest. 

Additional differences among the groups were also found.  Specifically, targeted 

participants in the blatant ST condition (those from low income families and those that were 

right-handed) expressed a greater number of negative emotions and unimportance of the task; 

whereas non-targeted participants (those from high income families and those that were left-

handed or ambidextrous) expressed more positive emotions (see Table 9).  For example, when 

asked if she felt threatened by the test, one right handed participant responded that she felt “a 

little threatened because I was not sure if I had the ability to finish so I feel like I failed.”  When 

asked the same question, a left-handed participant responded that she “did not feel threatened 

because I believe I have excellent decision making skills.”  Similarly, when asked if a participant 

believed in a negative stereotype, one individual responded, “No and yes. The instructions said 

that people from low income families would do badly and I am not from that group, so I feel 

better about my results.”   

A similar result was found for test anxiety and motivation.  One ambidextrous participant 

commented that he did not feel anxious about the test because he felt “calm and confident that I 

will know what to do.”  This same participant expressed how unimportant the task was, stating 

that “there is no need to worry because this is just a test and doesn’t count for a grade.”  

Similarly, one participant from a high income family expressed that she felt highly motivated 

because she “feels like this test will be a great challenge and I like challenges.”  In contrast, one 

participant that was a target of ST (from a low income family) stated that he was “afraid and 
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worried I will fail because it seems too hard. This is very stressful.”  A right handed participant 

indicated that she was not motivated to try on the decision making test because she was “not 

interested and it seems boring.”   

Targeted participants given an implicit ST cue also expressed more negative and less 

positive emotions across all measures than non-targeted participants (see Table 9).  One 

participant from a high income family expressed that he did not feel threatened because “I 

understand how to make decisions and this type of test just isn’t threatening to me.”  Similarly, a 

left handed participant stated that she did not belief in negative stereotypes because “they just 

don’t exist. You need to be happy with your group. I am and so stereotypes don’t matter to me.”  

In contrast, a participant from a low income family stated that she felt “disappointed with myself 

and I feel like I have let everyone, including myself down. I’m embarrassed.”  She also 

explained that she felt “very tense because I feel like I am being critically judged based on this 

test and I am being evaluated solely by my performance on making a decision.”  She further 

stated that she felt so nervous she forgot facts that she knew because “I drew a blank and then I 

got frustrated and it just made it worse.”   

For participants given a stereotype prime, targeted individual expressed more negative 

emotions than non-targeted individuals across all measures (see Table 9).  Non-targeted 

individuals expressed more neutral emotions on the test anxiety measure than did targeted 

individuals.  Interestingly, both groups expressed a high percentage of positive emotions on the 

test anxiety measure.  When asked why she was not nervous, one right-handed participant said 

“My answers would be different if it was a test for my career field. I would be very nervous then. 

But this is just for fun, so I’m approaching it with a happy attitude.”  In contrast, when asked 

why he was nervous, one left-handed participant stated that he “prefer to not know his results 
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because I will just compare myself to others and that’s not healthy.”  As with the other 

conditions, non-targeted individuals expressed more positive emotions on the PoST and 

motivational measures than targeted individuals.  One right handed participant expressed “lots of 

anxiety and stress” regarding the upcoming decision-making test.  When asked why, he replied 

that “I want to feel accomplished, but I often get stressed and anxious with exams so I know it 

will happen again.”  Another right handed participant explained that she did not feel threatened 

by the test at all, but she did feel “anxious to see how I will perform,” whereas a left-handed 

participant explained that he did not feel threated by the test because he felt “very confident in 

my abilities to perform well.”    

In order to quantify the percentages of positive and negative responses, Z tests were 

computed on the difference in the proportions between targets and non-targets (see Table 9).  

Unfortunately, because some groups contained one or no participants, Z tests could not be 

calculated for those groups.  There were, however, several significant results.  First regarding the 

PoST measure, there were significant differences in the proportions between the targets and non-

targets in the Blatant ST, Implicit ST, and Stereotype Prime groups for expressing positive 

emotions (Z = 4.50, Z = 4.80, and Z = 2.40, respectively) with non-targets expressing more 

positive emotions than targets.  There were also significant differences in the proportions 

between the targets and non-targets in the Blatant and Implicit ST groups for expressing 

concerns with poor ability (Z = 3.10 and Z = 3.50, respectively) with targets expressing more 

concern than non-targets.  Finally, there was a significant difference in the Stereotype Prime 

group regarding expression of neutral emotions (Z = 2.30) with non-targets expressing more 

neutral emotions than targets.   
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Next, regarding the test anxiety measure, a significant difference in the proportions was 

found in the Blatant and Implicit ST groups for expression of positive emotions (Z = 2.50 and Z 

= 2.10, respectively) with non-targets expressing more positive emotions than targets.  There was 

also a significant difference found in the Implicit ST and Stereotype Prime groups for expression 

of neutral emotions (Z = 3.30 and Z = 2.00, respectively) with non-targets expressing more 

neutral emotions than targets.  Finally, regarding the motivational measures, there were 

significant differences in the proportions between the targets and non-targets in the Blatant ST 

and Stereotype Primes groups (Z = 3.30 and Z = 2.70, respectively) with non-targets expressing 

more positive emotions than targets.  There was a significant difference in the Implicit ST group 

for expression of neutral emotions (Z = 2.00) with non-targets expressing more neutral emotions 

than targets.     

Last, there was some variability in the control group.  Most participants expressed 

positive or neutral emotions, but there were still a few that expressed negative emotions or 

concerns over poor performance (see Table 9).  For example, one participant expressed that she 

“feels anxious and afraid I might fail, but I don’t at all feel threatened because it is just a test, it 

can’t hurt me.”  A majority of the control participant expressed neutral emotions on the test 

anxiety measures, for example, one participant stated that he was not nervous because “I really 

don’t care about this that much.”  Finally, most participants in this condition expressed positive 

emotions surrounding their motivation.  One participant stated that he “just wants to do well 

because it feels good to achieve something.”    

In order to better understand the types of negative emotions that were being expressed by 

participants, one last examination of the open-ended qualitative data was performed.  All 

participants had been asked to note any additional emotions they had experienced at the end of 
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each measure.  Two coders (κ = .95) examined the negative emotions expressed by participants 

for this item and found that the emotions of nervousness, disappointment, and embarrassment 

were expressed more often by targeted individuals than by non-targeted individuals.  

Specifically, of the 108 targeted individuals, 20 participants used the word “disappointed” to 

express how they felt, eight used the word “embarrassed”, and 66 used either the word “nervous” 

or “anxious” to describe how they felt.  Of the 100 non-targeted individuals, only two 

participants expressed disappointment, one participant expressed embarrassment, and 19 

expressed nervousness or anxiety.   

Again, in order to quantify the percentages of responses on these three specific emotions, 

Z tests were computed on the difference in the proportions between targets and non-targets. All 

three tests resulted in a significant difference.  Specifically, there was a significant difference in 

the proportions between targets and non-targets on disappointment (Z = 3.90), embarrassment (Z 

= 2.20), and anxiety/nervousness (Z = 6.20) with non-targets expressing significantly less of 

these emotions than targets.  

Pilot Study: Quantitative Data 

After the qualitative data were analyzed, the quantitative data from both pilot studies was 

also examined.  In order to simplify the analyses, average scores were created for the PoST, test 

anxiety, valence, intensity, persistence, and Group identification variables.  These scores were 

calculated by averaging each scale’s items. Using only the data from participants that were 

interviewed, order effects were examined first for participants given the PoST, test anxiety, and 

motivational measures before versus after the WMC and decision-making tests.  Using 

independent samples t-tests (α = .10), no significant differences on PoST, test anxiety, the five 

motivational measures, WMC, and decision-making were found between participants who 
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completed the ST, anxiety, and motivational materials before versus after testing.  The data from 

participants who completed the open-ended questionnaires were also examined in this manner 

and no significant differences were found. 

Next, the data from the interviewed participants was examined in order to assess the 

validity of the novel stereotype.  Using WMC as the dependent variable and α = .01, a 2(novel 

vs. well-known stereotype) x 3(blatant ST cue vs. implicit ST cue vs. stereotype prime) factorial 

ANOVA was calculated.  Although no significant effects were found, the main effect for cue 

type was approaching significance, F(6, 63) = 5.48, p > .01, η
2
 = .07.  No significant effects were 

found for either decision making quantity, F(6, 63) = 0.021, p > .01, η
2
 = .02, or quality, F(6, 63) 

= 0.08, p > .01, η
2
 = .01.   

Next, the data from participants who completed the open-ended questionnaire was 

examined.  Using WMC as the dependent variable and α = .01, a 2(novel vs. well-known 

stereotype) x 3(blatant ST cue vs. implicit ST cue vs. stereotype prime) factorial ANOVA was 

calculated.  A significant main effect for novelty was found, F(6, 131) = 18.72, p < .01, η
2
 = .13. 

Specifically, participants given a novel cue scored significantly higher on WMC (M = 3.42, s = 

1.50) than did participants given a well-known cue (M = 2.08, s = 1.06), t(98) = -5.20, p < .01, d 

= 1.03.  No significant effects were found for either decision making quantity, F(6, 131) = 0.67, 

p > .01, η
2
 = .03, or quality, F(6, 131) = 0.82, p > .01, η

2
 = .04.  Although no effects were found 

for task performance in either pilot study data, there were significant effects for WMC.  Because 

there were significant effects for one of the dependent variables and because the qualitative data 

demonstrates differences between targets and non-targets, the novelty of the stereotype was 

validated and the main study was conducted. 
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Main Analyses: CFA 

In order to assess not only the unidimensionality of the scales, but also the potential 

overlap among ST, test anxiety, and motivation, three confirmatory factor analyses (CFAs) were 

computed using a correlated methods approach.  Because different types of data were collected 

for the interview, open-ended questionnaire, and main portions of the current study, three 

separate CFAs had to be calculated. First, using only data collected from the interviews, CFAs 

were performed across all experimental conditions on the Likert-scale ratings and the coded 

interview ratings.  The covariance matrices were computed for the ratings using the maximum 

likelihood estimation as executed by LISREL 8.72.  A one-factor, three-factor (ST, Test Anxiety, 

and Motivation), and six-factor (ST Likert scores, ST Interview scores, Test Anxiety Likert 

scores, Test Anxiety Interview scores, Motivation Likert scores, and Motivation Interview 

scores) model was computed across all experimental conditions.  The overall goodness of fit 

indices (e.g., SRMR, RMSEA, CFI) were examined to assess each fit class (absolute, parsimony, 

and comparative). The absolute fit indices (χ
2
, GFI) determine how well the proposed model fits 

the data.  The parsimony fit index (PNFI) determines how parsimonious, or simple, the model is.  

The more complex the model is, the lower the fit index will be.  Finally, the comparative fit 

index (NFI) determines the discrepancy between the data and hypothesized model. As shown in 

Table 10, the three-factor approach provided the best fit to the data (χ
2 

[df = 431] = 11.99, 

RMSEA = .04, RMR = .02, GFI = .99, PNFI = .64, NFI = .69). That is, allowing the presence of 

only three factors instead of one or six resulted in a significant improvement in model fit (Δχ
2
 = 

180.15, Δdf = 379; Δχ
2
 = 37.85, Δdf = 203, respectively).     

Next, a one-factor, three-factor, and six-factor CFA was performed across all 

experimental conditions on the Likert-scale ratings and the coded open-ended ratings.  The 
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covariance matrices were computed for the ratings using maximum likelihood estimation. As 

shown in Table 10, the three-factor approach provided the best fit to the data (χ
2 

[df = 558] = 

937.97, RMSEA = .10, RMR = .38, GFI = .87, PNFI = .29, NFI = .31). That is, allowing the 

presence of only three factors instead of one or six resulted in a significant improvement in 

model fit (Δχ
2
 = 608.29, Δdf = 856; Δχ

2
 = 378.98, Δdf = 304, respectively).     

Finally, using only the Likert-scale data from the main study, a one-factor and three-

factor CFA was performed across all experimental conditions.  The covariance matrices were 

computed for the ratings using maximum likelihood estimation. As shown in Table 10, the three-

factor approach provided the best fit to the data (χ
2 
[df = 776] = 5332.27, RMSEA = .13, RMR = 

.12, GFI = .57, PNFI = .82, NFI = .87). Allowing the presence of three factors instead of only 

one factor resulted in a significant improvement in model fit (Δχ
2
 = 4014.80, Δdf = 3).    
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Table 10. Confirmatory Factor Analyses Fit Statistics for Interview, Open-Ended, and Likert 

Scale Data 

        

Pilot Study 1: Interview and Likert-Scale Data     

        

  1-Factor 3-Factor 6-Factor Δ (1 vs. 3) Δ (3 vs. 6)  

χ2  192.14 11.99 49.84 180.15 37.85  

df  255 431 634 379 203  

RMSEA  0.060 0.049 0.099    

RMR  0.020 0.019 0.019    

GFI  0.97 0.99 0.98    

PNFI  0.65 0.64 0.72    

NFI  0.67 0.69 0.74    

        

Pilot Study 2: Open-Ended and Likert-Scale Data      

χ2  1546.26 937.97 1316.95 608.29 378.98  

df  1414 558 862 856 304  

RMSEA  0.135 0.101 0.155    

RMR  0.866 0.380 0.990    

GFI  0.62 0.87 0.81    

PNFI  0.58 0.29 0.82    

NFI  0.75 0.31 0.85    

        

Main Study: Likert-Scale Data      

χ2  9347.07 5332.27 N/A 4014.80 N/A  

df  779 776  3   

RMSEA  0.240 0.130     

RMR  0.180 0.120     

GFI  0.30 0.57     

PNFI  0.82 0.78     

NFI  0.77 0.87     

Note. Δ = Change in Chi-square and degrees of freedom (df) 
 

   

In order to further assess the validity of the PoST measure, correlations were calculated 

between the items on Likert-scale format of PoST, test anxiety, and motivation and the coded 

interview items (see Table 11).  Correlations were also calculated between the Likert-scale items 

and the coded open-ended items for these three scales (see Table 12).  Finally, using only the 

Likert-scale data from the main study, correlations among the new ST items were calculated (see 

Table 13).   
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Table 13. Correlations Among New ST Items and Performance         

 

Embarrassed Disappointed Pressured Insecure Indifferent Frustrated WMC Quality Quantity 

Embarrassed 1 

        Disappointed .79** 1 

       Pressured .70** .65** 1 

      Insecure .55** .73** .58** 1 

     Indifferent .35** .34** .30** .41** 1 

    Frustrated .57** .57** .47** .49** .38** 1 

   WMC -.15** -.17** -.14** -.13* -.09 -.09 1 

  Quality -.10 -.09 -.05 -.12* -.22** -.13* .28** 1 

 Quantity  -.15**  -.14*  -.09  -.17**  -.22**  -.19**  .30** .87**  1 

Note. * indicates significance at p < .05 and ** indicates significance at p < .01 level. 

 

Main Analyses: Descriptive Statistics 

The frequencies and correlations among the demographic variables and the number of 

participants (N), means, and standard deviations (SD) across all experimental groups and within 

each experimental group and for targets and non-targets for each variable of interest can be 

found in Tables 14a and 14b, respectively.  The mean age of the participants was M = 22.91.   
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Table 14a. Table Frequencies and Correlations Among Demographic Variables 

Frequencies      

Gender      

 Male 139    

 Female 194    

Ethnicity      

 African 

American 

43    

 Asian 29    

 Caucasian 229    

 Latino 

/Hispanic 

16    

 Native 

American 

1    

 Other 15    

Income      

 Less than 25K 32    

 25-40K 37    

 40-60K 40    

 60-75K 22    

 75-100K 23    

 Greater than 

100K 

35    

Handedness      

 Right 127    

 Ambidextrous/

Left 

62    

Correlations      

 Age Gender Ethnicity Income Handedness 

Age 1     

Gender -.04 1    

Ethnicity -.19** -.05 1   

Income  -.24** .02 .14 1  

Handedness -.04 -.01 .04 -.10 1 

Note. ** indicates significance at p < .01level 
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Table14b. Means, Standard Deviations, and N’s Across and Within Experimental Groups 

Across Experimental 

Groups    

 

Targets  

 

Non-Targets   

  N Mean SD N Mean SD  N Mean SD 

PoST 333 2.61 .97 218 2.70 .97 115 2.50 .94   

Test Anxiety  333 2.21 1.36 218 2.31 1.41 115 2.03 1.22   

Expectancy  333 76.24 24.81 218 75.88 24.44 115 77.44 25.14   

Valence  333 5.35 1.27 218 5.37 1.26 115 5.32 1.26   

Direction 333 4.84 1.83 218 4.81 1.86 115 4.88 1.82   

Intensity 333 5.68 1.30 218 5.69 1.28 115 5.61 1.36  

Persistence 333 5.51 1.18 218 5.52 1.15 115 5.43 1.24  

Working Memory 333 3.22 1.38 218 3.09 1.46 115 3.45 1.18  

Decision Making 

Quality 333 7.86 4.57 

 

218 

 

6.99 4.29 

 

115 

 

9.49 4.73  

Decision Making 

Quantity 333 2.18 1.26 

 

218 

 

1.96 1.22 

 

115 

 

2.60 1.27  

           

Well Known Blatant 

ST Cue Group     

  

 

   

  

             

PoST 61 2.59 .96 35 2.72 .99 26 2.43 .92   

Test Anxiety 61 2.19 1.34 35 2.41 1.45 26 1.92 1.14   

Expectancy 61 73.87 23.45 35 76.77 17.92 26 69.96 29.25   

Valence 61 5.16 1.13 35 5.27 1.03 26 5.02 1.26   

Direction 61 4.70 1.71 35 4.97 1.60 26 4.35 1.81   

Intensity 61 5.45 1.32 35 5.50 1.18 26 5.39 1.51   

Persistence 61 5.23 1.25 35 5.19 1.27 26 5.28 1.24   

Working Memory 61 2.85 1.45 35 2.80 1.53 26 2.92 1.35   

Decision Making 

Quality 61 8.02 4.82 

 

35 

 

7.26 4.51 

 

26 

 

9.04 5.11   

Decision Making 

Quantity 61 2.15 1.25 

 

35 

 

2.00 1.26 

 

26 

 

2.35 1.23   

              

Novel Blatant ST Cue 

Group    

   

 

   

  

             

PoST  44  2.54 .99 31 2.65 .97 13 2.27 1.01   

Test Anxiety 44 2.15 1.30 31 2.17 1.29 13 2.09 1.39   

Expectancy 44 73.01 26.95 31 70.86 27.67 13 78.15 25.45   

Valence 44 5.65 1.25 31 5.73 1.11 13 5.46 1.57   

Direction  44  4.77 1.95 31 4.71 2.04 13 4.92 1.80   

Intensity 44 5.99 1.04 31 5.99 1.09 13 5.99 .93   

Persistence 44 5.70 .92 31 5.65 .97 13 5.83 .79   

Working Memory 44 3.05 1.31 31 2.87 1.43 13 3.46 .88   

Decision Making 

Quality 44 7.32 4.31 

 

31 

 

6.29 3.89 

 

13 

 

9.77 

 

4.40   

Decision Making 

Quantity 44 1.95 1.14 

 

31 

 

1.74 1.13 

 

13 

 

2.46 

 

1.05   
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Table 14b Continued.     

 

Targets 

 

Non-Targets   

Well Known Implicit 

ST Cue Group  N Mean SD N Mean SD N Mean SD   

PoST  40 3.09 1.00 24 3.24 .99 16 2.87 1.00   

Test Anxiety  40 2.60 1.50 24 2.85 1.57 16 2.12 1.35   

Expectancy  40 83.04 16.79 24 81.17 13.79 16 85.84 20.69   

Valence  40 5.35 1.19 24 5.33 1.29 16 5.38 1.09   

Direction  40 4.78 1.58 24 4.75 1.70 16 4.81 1.42   

Intensity  40 5.30 1.19 24 5.39 1.21 16 5.16 1.18   

Persistence  40 5.54 1.02 24 5.37 .97 16 5.81 1.07   

Working Memory  40 2.00 1.11 24 1.38 .71 16 2.94 .93   

Decision Making 

Quality  40 8.48 4.06 

 

24 

 

6.54 

 

3.01 

 

16 

 

11.38 

 

3.74   

Decision Making 

Quantity  40 2.10 1.11 

 

24 

 

1.58 

 

.88 

 

16 

 

2.88 

 

.96   

             

Novel Implicit ST Cue 

Group     

      

  

PoST  53 2.57 1.06 37 2.73 1.04 16 2.21 1.03   

Test Anxiety  53 2.20 1.54 37 2.35 1.63 16 1.93 1.30   

Expectancy  53 76.49 26.82 37 71.89 29.38 16 87.13 15.80   

Valence  53 5.08 1.42 37 4.93 1.34 16 5.41 1.58   

Direction  53 4.43 2.10 37 4.38 2.09 16 4.56 2.19   

Intensity  53 5.52 1.64 37 5.38 1.67 16 5.85 1.57   

Persistence  53 5.60 1.26 37 5.69 1.24 16 5.41 1.32   

Working Memory  53 3.60 1.35 37 3.61 1.39 16 3.81 1.28   

Decision Making 

Quality  53 6.51 4.20 

 

37 

 

5.70 

 

3.80 

 

16 

 

8.38 

 

4.62   

Decision Making 

Quantity  53 2.09 1.24 

 

37 

 

1.86 

 

1.08 

 

16 

 

2.63 

 

1.46   

             

Well Known 

Stereotype Prime 

Group     

      

  

PoST  44 2.47 .92 22 2.52 .95 22 2.41 .90   

Test Anxiety  44 2.14 1.42 22 2.35 1.64 22 1.93 1.18   

Expectancy  44 77.61 26.25 22 79.77 23.53 22 75.46 29.11   

Valence  44 5.78 1.07 22 5.98 1.04 22 5.59 1.09   

Direction  44 5.34 1.70 22 4.91 2.07 22 5.77 1.11   

Intensity  44 6.23 1.00 22 6.33 .98 22 6.14 1.05   

Persistence  44 5.78 1.22 22 5.97 1.06 22 5.60 1.36   

Working Memory  44 3.73 .99 22 3.55 1.06 22 3.91 .92   

Decision Making 

Quality  44 7.55 4.10 

 

22 

 

6.32 

 

3.56 

 

22 

 

8.77 

 

4.31   

Decision Making 

Quantity  44 2.14 1.23 

 

22 

 

1.77 

 

1.15 

 

22 

 

2.50 

 

1.23   
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Table 14b Continued. Targets Non-Targets 

Novel Stereotype 

Prime Group  N Mean SD N Mean SD N Mean SD   

PoST  47 2.38 .81 30 2.42 .83 17 2.33 .77   

Test Anxiety  47 1.91 .88 30 1.92 .88 17 1.89 .89   

Expectancy  47 71.38 28.43 30 72.57 29.51 17 69.29 27.18   

Valence  47 5.04 1.49 30 4.92 1.55 17 5.27 1.38   

Direction  47 5.23 1.63 30 5.23 1.38 17 5.24 2.05   

Intensity  47 5.51 1.19 30 5.70 1.02 17 5.17 1.41   

Persistence  47 5.38 1.15 30 5.54 1.05 17 5.10 1.29   

Working Memory  47 3.79 1.41 30 3.87 1.47 17 3.65 1.37   

Decision Making 

Quality  47 8.30 4.69 

 

30 

 

7.40 

 

3.86 

 

17 

 

9.88 

 

5.67   

Decision Making 

Quantity  47 2.38 1.39 

 

30 

 

2.10 

 

1.16 

 

17 

 

2.88 

 

1.65   

             

Control Group             

PoST  44 2.70 .93         

Test Anxiety  44 2.33 1.42         

Expectancy  44 80.09 21.75         

Valence  44 5.55 1.12         

Direction  44 4.84 1.83         

Intensity  44 5.83 1.32         

Persistence  44 5.43 1.26         

Working Memory  44 3.41 1.11         

Decision Making 

Quality  44 9.09 5.35 

      

  

Decision Making 

Quantity  44 2.43 1.43 

      

  

 

Next, univariate outliers were assessed using z scores above 3.5 or below -3.5, and 

multivariate outliers were assessed using Mahalanobis’ Distance in SPSS.  Assumptions for each 

analysis were also assessed.  No outliers or violations of the assumptions were found.  After an 

assessment of outliers, internal consistencies of the scales were calculated. For the 18-item 

Perceptions of Stereotype Threat Measure, Cronbach’s alpha was .89. For the 10-item Test 

Anxiety Measure, Cronbach’s alpha was .95. For the two-item Valence Measure, Cronbach’s 

alpha was .70 and for the five-item Motivational Intensity Measure, Cronbach’s alpha was .94.  

Finally, for the four-item Motivational Persistence Measure, Cronbach’s alpha was .75.  An item 

analysis was also conducted and indicated that if any one item was removed from a scale, the 
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alpha would decrease.  This provided initial support for the reliability of the scales.  Finally, in 

order to simplify the analysis, average scores were created for each measure.  These scores were 

calculated by averaging the items on each scale; thus, creating an average PoST score, test 

anxiety score, valence score, intensity score, persistence score, and group identification score.  

These average scores were used to test the hypotheses. 

Prior to testing each hypothesis, order effects were also examined for participants given 

the PoST, test anxiety, and motivational measures before versus after the WMC and decision-

making tests.  Using independent samples t-tests (α = .10), mean differences on PoST, test 

anxiety, the five motivational measures, WMC, and decision-making were calculated between 

participants given the 7 measures before versus after testing.  Only one significant difference was 

found for motivational persistence.  Specifically, participants given the persistence measure 

before testing reported significantly greater persistence than participants given the measure after 

testing, t(331) = 2.80; p < .10; d = .31 (M = 5.70; M = 5.35, respectively).  After further 

examination, it was found that for participants given this measure before versus after testing, 

there were no significant differences between targets of ST and non-targets of ST on 

motivational persistence. Therefore, the responses for participants given the measures before and 

after testing were collapsed and will not be discussed further. 

Main Analyses: Hypotheses Tests 

    As stated earlier, the hypotheses offered in this paper reflected the belief of the author 

that, as documented thus far, ST cue manipulations and PoST may not be distinct from other 

similar types of primes or constructs.  The hypotheses are contrary to what many advocates of 

ST would predict, but were necessary at this point in time. Because several of the hypotheses 

predicted the null, an alpha of .05 or .10 was used in order to protect against Type II errors.  For 
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hypotheses that suggested significant differences between groups, an alpha of .01 was used to 

protect against Type I errors.   

First, in order to test the first two hypotheses (H1a and H1b) that there will be no 

significant main effect for novelty of stereotype across all dependent variables and the 

interaction between novelty and cue type will be examined, a 2(novel vs. well-known stereotype) 

x 3(blatant vs. implicit vs. stereotype prime) factorial ANOVA for each dependent measure was 

calculated (α = .05).  There was partial support for these two hypotheses.  Specifically, there was 

a significant main effect for novelty of stereotype for WMC, F(1, 326) = 16.71, p < .05, η
2
 = .05.  

Post-hoc analyses revealed that participants given a novel stereotype scored significantly higher 

on WMC than participants given a well-known stereotype (M = 3.49, s = 1.38; M = 2.88, s = 

1.39, respectively), t(287) = -3.74, p < .05, d = .44.  This was the only variable with a significant 

main effect for novelty.     

For H1b, there was a significant interaction between novelty and cue type for four 

variables: WMC (F(2, 326) = 10.41, p < .05, η
2 

= .06), valence (F(2, 326) = 5.94, p < .05, η
2
 = 

.04), intensity (F(2, 326) = 6.29, p < .05, η
2
 = .04), and persistence (F(2, 326) = 3.37, p < .05, η

2
 

= .02.  Separate post hoc analyses were calculated for these variables.  For WMC, a significant 

difference was found between participants given a well-known implicit ST cue and those given a 

novel implicit ST cue (t(144) = 4.09, p < .05, d = 1.29, such that participants given the novel 

implicit ST cue performed significantly better on the WMC measure than participants given a 

well-known implicit ST cue (M = 3.60, s = 1.35, M = 2.00, s = 1.11, respectively).  For valence, 

a significant difference was found between participants given a well-known blatant ST cue and 

those given a novel blatant ST cue (t(144) = -3.40, p < .05, d  = -2.79), such that participants 

given a novel blatant ST cue reported significantly higher valence than those given a well-known 
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blatant ST cue (M = 5.65, s = .19; M = 5.16, s = .16, respectively).  For intensity, a significant 

difference was found between participants given a well-known blatant ST cue and those given a 

novel blatant ST cue (t(144) = -3.44, p < .05, d  = -3.07), such that participants given a novel 

blatant ST cue reported significantly higher intensity than those given a well-known blatant ST 

cue (M = 5.99, s = .19; M = 5.45, s = .16, respectively). Finally, for persistence a significant 

difference was found between participants given a well-known blatant ST cue and those given a 

novel blatant ST cue (t(144) = -2.58, p < .05, d = -.42), such that participants given a novel 

blatant ST cue reported significantly greater persistence toward the task than those given a well-

known blatant ST cue (M = 5.70, s = .91; M = 5.23, s = 1.25, respectively).  

Next, in order to test the next hypothesis (H2a) that there will be no significant 

differences between participants in the ST conditions and participants in the priming conditions 

on feelings of threat (α = .10), but a significant difference between the experimental and control 

group (α = .01), a 2(novel vs. well-known stereotype) x 3(blatant vs. implicit vs. stereotype 

prime) factorial ANOVA for PoST was calculated.  There was no support for this hypothesis, 

such that no significant differences were detected between the experimental groups or between 

the experimental groups and control group, either (F(6, 326) = 1.38, p > .10 and .01, η
2
 = .04). 

 In order to test the second half of hypothesis two (H2b), that individuals targeted by the 

stereotype (right handed or low income individuals) will report significantly greater PoST than 

individuals not targeted by the stereotype across all experimental groups, two 2(novel vs. well-

known stereotype) x 3(blatant vs. implicit vs. stereotype prime) x 2(right handed (or low income) 

vs. left handed (or high income)) factorial ANOVAs for PoST was calculated (α = .01).  No 

support was found for either handedness, F(8, 189) = 1.07, p > .01, η
2
 = .05, or income, F(23, 

165) = 1.28, p > .01, η
2
 = .15. 
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 Next, in order to test the third hypothesis (H3a) that there will be significant mean 

differences across the conditions on measures of task performance, a 2(novel vs. well-known 

stereotype) x 3(blatant vs. implicit vs. stereotype prime) factorial ANOVAs for decision making 

quality and decision making quantity were calculated (α = .01).  There was no support for this 

hypothesis for both decision making quality, F(6, 326) = 1.67, p > .01, η
2
 = .03, and quantity, 

F(6, 326) = 0.81, p > .01, η
2
= .02.  

In order to test the second half of hypothesis three (H3b), that individuals targeted by the 

stereotype (right handed or low income individuals) will perform significantly worse on task 

performance than individuals not targeted by the stereotype across all experimental groups, 

2(novel vs. well-known stereotype) x 3(blatant vs. implicit vs. stereotype prime) x 2(right handed 

(or low income) vs. left handed (or high income)) factorial ANOVAs for was calculated for 

decision making quality and quantity (α = .01). There was partial support for this hypothesis.  

Handedness was examined first and no significant effects were found for quantity, F(8, 189) = 

2.14, p > .01, η
2
 = .08, but a significant handedness main effect was found for quality, F(1, 189) 

= 7.07, p < .01, η
2
 = .04.  Post hoc analyses revealed that left handed and ambidextrous 

participants (M = 9.32, s = .58) scored significantly higher than right handed participants (M = 

6.48, s = .96), t(187) = -3.31, p < .01, d  = 3.58.  There were no other significant main effects or 

interactions for this dependent variable. 

Similarly, no significant effects were found for income on decision making quantity, 

F(23, 165) = 1.74, p > .01, η
2
 = .19, but there was an income main effect found for quality, F(23, 

165) = 4.15, p < .01, η
2
 = .11.  Specifically, the post hoc analyses revealed that there was a 

significant mean difference found between participants reporting a family income of less than 25 

thousand (M = 6.81, s = 4.31) and those reporting an income greater than 100 thousand (M = 
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10.71, s = 4.17), t(65) = -3.77, p < .01, d  = .92.  There was also a significant mean difference 

found between participants reporting a family income of 25-40 thousand (M = 6.59, s = 3.21) and 

those reporting an income greater than 100 thousand, t(70) = -4.71, p < .01, d  = 1.11. Last, a 

significant mean difference was also found between participants reporting a family income of 

40-60 thousand (M = 6.59, s = 3.21) and those reporting an income between 75-100 thousand (M 

= 9.74, s = 4.85), t(58) = -3.02, p < .01, d  = .77. There were no other significant main effects or 

interactions for this dependent variable. 

Next, in order to test the fourth hypothesis (H4a) that there will be significant mean 

differences across the conditions on WMC performance, a 2(novel vs. well-known stereotype) x 

3(blatant vs. implicit vs. stereotype prime) factorial ANOVA was calculated (α = .01).  

Significant differences were found, however, not in the hypothesized directions.  First, as 

mentioned in the first hypothesis, a significant main effect for novelty was found as was a 

significant interaction between novelty and cue type.  A significant main effect of cue type was 

also found, F(2, 326) = 14.98, p < .01, η
2
 = .08. Specifically, the post hoc analyses demonstrated 

that participants given a stereotype prime scored significantly higher on WMC (M = 3.76, s = 

1.22) than did participants given a blatant ST cue (M = 2.93, s = 1.39), t(194) = -4.38, p < .01, d  

= .63.  There was also a significant mean difference on WMC scores between participants given 

a stereotype prime (M = 3.76, s = 1.22) and those given an implicit ST cue (M = 2.91, s = 1.48), 

t(182) = -4.21, p < .01, d  = .63.  

In order to test the second half of hypothesis four (H4b), that individuals targeted by the 

stereotype (right handed or low income individuals) will perform significantly worse on WMC 

performance than individuals not targeted by the stereotype across all experimental groups, 

2(novel vs. well-known stereotype) x 3(blatant vs. implicit vs. stereotype prime) x 2(right handed 
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(or low income) vs. left handed (or high income)) factorial ANOVAs for was calculated (α = 

.01). There was partial support for this hypothesis.  Handedness was examined first and no 

significant effects were found for WMC, F(8, 189) = 1.46, p > .01, η
2 

= .06.  Next, income was 

examined and a significant main effect for cue type was found, F(2, 165) = 17.33, p < .01, η
2
 = 

.17.  Specifically, post hoc analyses revealed that there was a significant mean difference found 

between participants reporting a family income of less than 25 thousand (M = 2.53, s = 1.39) and 

those reporting an income greater than 100 thousand (M = 3.37, s = 1.19), t(65) = -2.66, p < .01, 

d  = .65. This was the only significant mean difference found. 

  Next, in order to test the fifth hypothesis (H5a) that there will be significant mean 

differences between the control group and experimental groups on test anxiety (α = .01), but no 

significant differences among experimental groups (α = .10), a 2(novel vs. well-known 

stereotype) x 3(blatant vs. implicit vs. stereotype prime) factorial ANOVA was calculated.  No 

support was found for this hypothesis, F(6, 326) = 1.01, p > .01 and .10, η
2
 = .02. In order to test 

the second half of hypothesis five (H5b), that individuals targeted by the stereotype (right handed 

or low income individuals) will report significantly more test anxiety than individuals not 

targeted by the stereotype across all experimental groups, 2(novel vs. well-known stereotype) x 

3(blatant vs. implicit vs. stereotype prime) x 2(right handed (or low income) vs. left handed (or 

high income)) factorial ANOVAs for were calculated (α = .01).  No support was found for this 

hypothesis for either handedness, F(8, 180) = 0.48, p > .01, η
2
 = .02, or income, F(23, 165) = 

0.92, p > .01, η
2
 = .11. 

For hypotheses 6a and 6b that there will be significant mean differences between the 

control group and experimental groups on expectancy and valence toward the task (α= .01), but 

no significant differences among experimental groups (α = .10), two 2(novel vs. well-known 
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stereotype) x 3(blatant vs. implicit vs. stereotype prime) factorial ANOVAs were calculated.  No 

support was found for expectancy, F(6, 326) = 1.22, p > .01 and .10, η
2
 = .02, but a significant 

novelty by cue type interaction for valence was found, F(2, 326) = 5.94, p < .10, η
2
 = .04.  The 

post hoc analyses demonstrated that participants given a well-known stereotype prime reported 

significantly higher valence toward the task (M = 5.78, s = 1.07) than did participants given a 

novel stereotype prime (M = 5.04, s = 1.49), t(89) = 2.71, p < .10, d = .57. 

 Next, in order to test the hypotheses 6c and 6d, that individuals targeted by the 

stereotype (right handed or low income individuals) will report significantly lower expectations 

for success and significantly less valence toward the task than individuals not targeted by the 

stereotype across all experimental groups, 2(novel vs. well-known stereotype) x 3(blatant vs. 

implicit vs. stereotype prime) x 2(right handed (or low income) vs. left handed (or high income)) 

factorial ANOVAs for were calculated for each dependent variable (α = .01).  Regarding 

expectancy, no support was found for this hypothesis for either handedness, F(8, 180) = 1.19, p > 

.01, η
2
 = .05, or income, F(23, 165) = 1.58, p > .01, η

2
 = .18.  Regarding valence, again, no 

support was found for handedness, F(8, 180) = 1.38, p > .01, η
2
 = .06, or income, F(23, 165) = 

1.80, p > .01, η
2
 = .20. 

 For hypothesis 7a, that there will be significant mean differences between the 

experimental conditions and control condition on direction of behavior (α = .01), but not among 

the three experimental conditions (α = .10), a 2(novel vs. well-known stereotype) x 3(blatant vs. 

implicit vs. stereotype prime) factorial ANOVA was calculated.  No support was found for this 

hypothesis, F(6, 326) = 1.47, p > .01 and .10, η
2
 = .03. In order to test the second half of 

hypothesis seven (H7b), that individuals targeted by the stereotype (right handed or low income 

individuals) will attempt significantly fewer strategies on the task than individuals not targeted 
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by the stereotype across all experimental groups, 2(novel vs. well-known stereotype) x 3(blatant 

vs. implicit vs. stereotype prime) x 2(right handed (or low income) vs. left handed (or high 

income)) factorial ANOVAs for were calculated (α = .01). There were no significant effects for 

handedness, F(8, 180) = 0.27, p > .01, η
2
 = .01, or for income, F(23, 165) = 1.29, p > .01, η

2
 = 

.15. 

   Next, in order to test hypothesis 8a, that there will be significant mean differences 

between the three experimental conditions and the control condition on intensity (α = .01), but 

not among the three experimental conditions (α = .10), a 2(novel vs. well-known stereotype) x 

3(blatant vs. implicit vs. stereotype prime) factorial ANOVA was calculated.  A significant 

interaction between prime type and novelty was found, F(2, 326) = 6.29, p < .10, η
2
 = .04. 

Specifically, post hoc analyses revealed that participants given a well-known stereotype prime 

reported significantly higher intensity toward the task (M = 6.23, s = 1.00) than did participants 

given a novel stereotype prime (M = 5.51, s = 1.19), t(89) = 3.14, p < .10, d = .66.  There was 

also a significant mean difference between those given a well-known blatant ST cue and those 

given a stereotype prime, such that participants given the well-known blatant ST cue reported 

significantly less intensity toward the task (M = 5.45, s = 1.32) than did participants given a well-

known stereotype prime (M = 6.23, s = 1.00), t(103) = 3.28, p < .10, d = .67.  Furthermore, a 

significant mean difference also existed between those given a well-known implicit ST cue and 

those given a stereotype prime, such that participants given the well-known implicit ST cue 

reported significantly less intensity toward the task (M = 5.30, s = 1.19) than did participants 

given a well-known stereotype prime (M = 6.23, s = 1.00), t(82) = 3.90, p < .10, d = .85. Finally, 

participants given a novel implicit ST cue reported significantly less intensity toward the task (M 
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= 5.52, s = 1.64) than did participants given a well-known stereotype prime (M = 6.23, s = 1.00), 

t(98) = 3.09, p < .10, d = .52.  

In order to test the second half of hypothesis eight (H8b), that individuals targeted by the 

stereotype (right handed or low income individuals) will report significantly greater intensity 

toward the task than individuals not targeted by the stereotype across all experimental groups, 

2(novel vs. well-known stereotype) x 3(blatant vs. implicit vs. stereotype prime) x 2(right handed 

(or low income) vs. left handed (or high income)) factorial ANOVAs for were calculated (α = 

.01).  There were no significant effects for handedness, F(8, 180) = 1.63, p > .01, η
2
 = .07, or for 

income level, F(23, 165) = 1.77, p > .01, η
2
 = .19.  

For hypothesis 9a, that there will be significant mean differences between the three 

experimental groups and the control condition on persistence (α = .01), but no significant 

difference will be found among the three experimental groups (α = .10), a 2(novel vs. well-

known stereotype) x 3(blatant vs. implicit vs. stereotype prime) factorial ANOVA was 

calculated.  There was no support found for this hypothesis, F(6, 329) = 1.37, p > .01 and .10, η
2
 

= .03. For the second half of hypothesis nine (H9b), that individuals targeted by the stereotype 

(right handed or low income individuals) will report significantly greater persistence toward the 

task than individuals not targeted by the stereotype across all experimental groups, 2(novel vs. 

well-known stereotype) x 3(blatant vs. implicit vs. stereotype prime) x 2(right handed (or low 

income) vs. left handed (or high income)) factorial ANOVAs for were calculated (α = .01).  No 

significant effects were found for handedness, F(8, 180) = 1.52, p > .01, η
2 

= .06, or for income, 

F(23, 165) = 1.38, p > .01, η
2
 = .16. 

Last, in order to test the hypotheses 10-11e, Pearson correlations among PoST, test 

anxiety, expectancy, valence, direction of behavior, intensity, and persistence were calculated 
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(see Table 15).  A significantly positive relationship was found between PoST and test anxiety, r 

= .61, demonstrating support for hypothesis 10.  Significantly negative relationships were found 

between PoST and direction of behavior (r = -.12), intensity (r = -.12), and persistence (r = -.26), 

thus demonstrating support for hypotheses 11c-e.  No significant relationships were found 

between PoST and expectancy or valence. 

Table 15. Correlations Among Perceptions of Threat, Test Anxiety, and Motivational 

Variables 

   

 PoST Test 

Anxiety 

Expect-

ancy 

Valence Direct-

ion 

Inten-

sity 

Persist-

ence 

WMC Quality Quant

-ity 

PoST 1          

Test 

Anxiety 

.61** 1         

Expectancy -.07 -.16** 1        

Valence .04 .04 .30** 1       

Direction -.12* -.07 .14* .32** 1      

Intensity -.12* -.03 .14* .36** .57** 1     

Persistence -.26** -.23** .15** .24** .40** .59** 1    

WMC -.14* -.12* -.02 -.04 .05 .05 .06 1   

Quality -.20** -.22** .19** .10 .09 .18** .23** .28** 1  

Quantity -.23** -.26** .20** .07 .08 .16** .16** .30** .87** 1 

Note. * indicates significance at p < .05 level and ** indicates significance at p < .01level    

 

In order to further understand these relationships, additional 2(novel vs. well-known 

stereotype) x 3(blatant vs. implicit vs. stereotype prime) x 2(high group identification vs. low 

group identification) factorial ANOVA were calculated (α = .01) for PoST, test anxiety, the 

motivational variables, WMC, and decision-making quantity and quality.  Only one main effect 

of group identification was found for WMC, F(16, 272) = 2.12, p < .01, η
2 

= .10. Specifically, 

post hoc analyses revealed that individuals scoring high in group identification (M = 3.70, s = 

1.29) performed significantly better on the WMC test than did individuals scoring low in group 

identification (M = 2.98, s = 1.42), t(287) = 4.06, p < .01, d = .53. 

Finally, in an attempt to better understand what, exactly, participants are feeling when 

given a ST cue, additional 2(novel vs. well-known stereotype) x 3(blatant vs. implicit vs. 

stereotype prime) factorial ANOVAs were calculated (α = .01) for each individual item of the 
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PoST measure.  Only significant relationships are discussed.  A significant main effect for prime 

type was found for question thirteen (“I will feel embarrassed if I perform poorly on the test.”), 

F(2, 326) = 7.92, p < .01, η
2
 = .05.  Specifically, participants given the implicit ST cue expressed 

more embarrassment (M = 2.91, s = 1.69) than did participants given the blatant ST cue (M = 

2.24, s = 1.48), t(196) = -2.98, p < .01, d = .42, or the stereotype prime (M = 2.18, s  = 1.41), 

t(182) = 3.19, p < .01, d = .47.  A significant main effect was also found for question fourteen (“I 

will feel disappointed if I perform poorly on the test.”), F(2, 326) = 18.43, p < .01, η
2 

= .05.  

Again, participants given the implicit ST cue expressed more disappointment (M = 2.97, s = 

1.67) than did participants given the blatant ST cue (M = 2.30, s = 1.43), t(196) = 3.05, p < .01, d 

= .43, or the stereotype prime (M = 2.23, s  = 1.26), t(182) = 3.38, p < .01, d = .50. Finally, a 

significant main effect was found for question eighteen (“I will feel frustrated if I perform poorly 

on the test.”), F(2, 326) = 6.08, p < .01, η
2 

= .04.  Participants given the implicit ST cue 

expressed more frustration (M = 3.31, s = 1.57) than did participants given the stereotype prime 

(M = 2.62, s = 1.41), t(182) = 3.16, p < .01, d = .46.    

Main Analyses: Regression Analyses 

Regression analyses were also conducted in order to determine if additional, unique 

variance was being accounted for when test anxiety or test motivation was entered into the 

equation of the self-reported PoST and performance. To address this question, regression 

analyses were conducted across the experimental groups and within each experimental group 

with WMC, decision-making quality, and decision-making quantity as the dependent variables.  

Regression analyses were also conducted for both targets of the stereotype and non-targets of the 

stereotype.  The regression statistics as well as the partial correlations can be found in Table 16. 
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First, a linear regression analysis was conducted across all experimental groups for each 

of the dependent variables. Using WMC as the dependent variable first, PoST, test anxiety, and 

the motivational variables were entered into the equation.  The weighted combination of the 

predictor variables explain only 3% of the variance in WMC, r
2
 = .03; p = .28. The squared 

semipartial correlations were examined next for each predictor.  These values indicate the 

percentage of variance each predictor uniquely explains.  For WMC, PoST only accounts 

uniquely for about .64% of the variance, test anxiety uniquely accounts for .34%, expectancy and 

valence each accounts uniquely for .16%, direction uniquely accounts for .49%, intensity for 

.04%, and persistence uniquely accounts for 0% of the variance (see Table 16).    

Next, using decision making quality as the dependent variable, the seven predictor 

variables were entered into the equation and they accounted for approximately 11% of the 

variance in decision making quality, r
2
 = .11; p < .01.  For this dependent variable, PoST only 

accounts uniquely for about .36% of the variance, test anxiety for .81% of the unique variance, 

expectancy for 1.4% of the unique variance, valence accounts uniquely for .01%, direction for 

.04% of the unique variance, intensity for .16%, and persistence uniquely accounts for 1% of the 

variance (see Table 16).   

Using decision making quantity as the dependent variable, the seven predictor variables 

were entered into the equation and together they accounted for approximately 11% of the 

variance in decision making quantity, r
2
 = .11; p < .01.  For this dependent variable, PoST only 

accounts uniquely for about .64% of the variance, test anxiety for 1.69% of the unique variance, 

expectancy for 2.25% of the unique variance, valence accounts uniquely for .01%, direction for 

0% of the unique variance, intensity for .81%, and persistence uniquely accounts for 0% of the 

variance (see Table 16).   
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Next, in order to examine more closely the variability within groups, linear regression 

analyses were conducted within each experimental group and also for targets and non-targets of 

the stereotype.  In an attempt to be more parsimonious, only significant relationships will be 

discussed.  For the Blatant ST Cue Condition, approximately 14% of the variance in WMC was 

accounted for by the combined predictor variables r
2
 = .14.  Only PoST, however, accounted for 

a significant amount of unique variance (5.8%).  Test anxiety accounted for a significant amount 

of unique variance in both decision-making quantity and quality (4.4% in both variables) for the 

Implicit ST group and in the Stereotype Prime group, expectancy accounted for a significant 

amount of the unique variance in both of these dependent variables (6.3% for both, see Table 

16).   

Because there is variance being accounted for within each model but in most cases none 

of the individual predictors are significant, an overlap in the predictor variables may be the 

cause.  Therefore, variance inflation factors (VIF) were calculated in order to assess 

multicollinearity.  The VIF measures how “inflated” the variance of the coefficient is, compared 

to what it would be if the variable were uncorrelated with any other variable in the model 

(Belsley, Kuh, & Welsch, 1980).  Most researchers suggest that a VIF greater than five indicates 

multicollinearity (Belsley, et al., 1980).  As can be seen in Table 16, none of the VIF values in 

the current study are greater than five.  However, there are other informal signs that might 

indicate multicollinearity, including a significant overall F test for fit but a lack of a significant t 

statistic for the individual coefficients (Belsley, et al., 1980).  Again, as can be seen in Table 16, 

a majority of the F tests for decision-making quality and quantity are significant, but most of the 

individual t tests are not.  These results suggest an overlap among the predictor variables for 

these two dependent variables.   
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Table 16. Regression Analyses                

Across all conditions:               
Dependent Variable: Working Memory 

Capacity        

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2 

VIF 

F(7, 325) = 1.24, p = .28 0.03        

Constant  3.68 0.55  6.72 0.00   

PoST  -0.14 0.10 -0.09 -1.35 0.18 0.006 1.65 

Test Anxiety  -0.07 0.07 -0.07 -0.99 0.32 0.004 1.67 

Expectancy  -0.01 0.00 -0.04 -0.63 0.53 0.002 1.14 

Valence  -0.05 0.07 -0.05 -0.73 0.46 0.002 1.28 

Direction  0.06 0.05 0.08 1.27 0.21 0.005 1.53 

Intensity  0.03 0.08 0.03 0.39 0.70 0.000 2.01 

Persistence  0.00 0.08 0.00 0.03 0.98 0.000 1.68 

         

Dependent Variable: Decision Making Quality           

Independent Variable r² B SE β t 

P-

Value 

Partial  

r
2
 VIF 

F(7, 325) = 5.69, p = .00 0.11        

Constant  3.55 1.74  2.05 0.04   

PoST  -0.34 0.32 -0.07 -1.06 0.29 0.004 1.65 

Test Anxiety  -0.43 0.23 -0.13 -1.88 0.06 0.008 1.67 

Expectancy  0.02 0.01 0.13 2.28 0.02 0.014 1.14 

Valence  0.04 0.21 0.01 0.17 0.86 0.000 1.28 

Direction  0.07 0.14 0.03 0.46 0.64 0.000 1.53 

Intensity  0.19 0.25 0.05 0.76 0.45 0.002 2.01 

Persistence  0.50 0.26 0.13 1.89 0.06 0.010 1.68 

         

Dependent Variable: Decision Making Quantity           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 325) = 6.07, p = .00 0.11        

Constant  1.67 0.48  3.50 0.00   

PoST  -0.13 0.09 -0.10 -1.52 0.13 0.006 1.65 

Test Anxiety  -0.15 0.06 -0.17 -2.44 0.02 0.017 1.67 

Expectancy  0.01 0.01 0.15 2.68 0.00 0.023 1.14 

Valence  -0.01 0.06 -0.01 -0.23 0.82 0.000 1.28 

Direction  0.00 0.04 0.00 -0.04 0.97 0.000 1.53 

Intensity  0.12 0.07 0.12 1.71 0.09 0.008 2.01 

Persistence   0.01 0.07 0.01 0.05 0.96 0.000 1.68 
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Table 16 Cont. 

Blatant ST Cue Condition               
Dependent Variable: Working Memory 

Capacity        

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 104) = 1.71, p = .12 0.14        

Constant  3.04 0.99  3.07 0.00   

PoST  -0.42 0.17 -0.29 -2.54 0.01 0.058 1.47 

Test Anxiety  0.13 0.12 0.12 1.07 0.29 0.010 1.46 

Expectancy  -0.01 0.01 -0.14 -1.44 0.15 0.012 1.10 

Valence  0.09 0.12 0.07 0.71 0.48 0.005 1.22 

Direction  0.15 0.08 0.20 1.89 0.06 0.032 1.51 

Intensity  0.00 0.14 0.00 0.03 0.98 0.000 1.95 

Persistence  0.02 0.15 0.01 0.10 0.92 0.000 1.59 

         

Dependent Variable: Decision Making Quality           

Independent 

Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 104) = 2.07, p = .05 0.13        

Constant  6.01 3.29  1.82 0.07   

PoST  -1.17 0.55 -0.25 -2.13 0.04 0.040 1.47 

Test Anxiety  -0.19 0.41 -0.05 -0.47 0.64 0.003 1.46 

Expectancy  0.01 0.02 0.07 0.75 0.46 0.005 1.10 

Valence  0.21 0.40 0.05 0.52 0.61 0.003 1.22 

Direction  0.05 0.26 0.02 0.19 0.85 0.000 1.51 

Intensity  -0.08 0.46 -0.02 -0.17 0.86 0.000 1.95 

Persistence  0.60 0.48 0.15 1.24 0.22 0.014 1.59 

         

Dependent Variable: Decision Making Quantity           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 104) = 2.72, p = .06 0.11        

Constant  2.99 0.87  3.44 0.00   

PoST  -0.35 0.15 -0.28 -2.41 0.02 0.053 1.47 

Test Anxiety  -0.07 0.11 -0.08 -0.68 0.50 0.005 1.46 

Expectancy  0.00 0.01 0.05 0.51 0.61 0.000 1.10 

Valence  0.01 0.11 0.01 0.05 0.96 0.000 1.22 

Direction  0.00 0.07 0.01 0.05 0.96 0.000 1.51 

Intensity  0.03 0.12 0.03 0.26 0.80 0.000 1.95 

Persistence   -0.05 0.13 -0.05 -0.39 0.70 0.000 1.59 
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Table 16 Cont. 

Implicit ST Cue Condition               
Dependent Variable: Working Memory 

Capacity        

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 92) = 0.61, p = .75 0.05        

Constant  3.52 1.13  3.12 0.00   

PoST  -0.06 0.21 -0.04 -0.28 0.78 0.001 2.06 

Test Anxiety  -0.12 0.16 -0.13 -0.78 0.44 0.006 2.29 

Expectancy  0.01 0.01 0.09 0.78 0.44 0.006 1.24 

Valence  -0.08 0.15 -0.07 -0.56 0.58 0.004 1.62 

Direction  -0.07 0.10 -0.09 -0.74 0.47 0.006 1.65 

Intensity  0.02 0.15 0.02 0.16 0.88 0.000 2.00 

Persistence  0.00 0.17 0.00 0.02 0.99 0.000 1.58 

         

Dependent Variable: Decision Making Quality           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 92) = 2.32, p = .03 0.16        

Constant  4.52 3.05  1.48 0.14   

PoST  0.17 0.57 0.04 0.30 0.76 0.001 2.06 

Test Anxiety  -0.91 0.42 -0.32 -2.15 0.03 0.044 2.29 

Expectancy  0.03 0.02 0.16 1.43 0.16 0.020 1.24 

Valence  0.27 0.40 0.09 0.69 0.49 0.005 1.62 

Direction  0.06 0.27 0.03 0.22 0.82 0.000 1.65 

Intensity  0.07 0.41 0.03 0.18 0.86 0.000 2.00 

Persistence  0.02 0.46 0.01 0.04 0.97 0.000 1.58 

         

Dependent Variable: Decision Making Quantity           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 92) = 3.66, p = .00 0.19        

Constant  1.24 0.83  1.49 0.14   

PoST  0.01 0.16 0.01 0.04 0.97 0.000 2.06 

Test Anxiety  -0.25 0.12 -0.33 -2.19 0.03 0.044 2.29 

Expectancy  0.01 0.01 0.18 1.65 0.10 0.027 1.24 

Valence  0.04 0.11 0.04 0.33 0.75 0.001 1.62 

Direction  -0.03 0.07 -0.04 -0.33 0.74 0.001 1.65 

Intensity  0.11 0.11 0.14 1.00 0.32 0.010 2.00 

Persistence   0.01 0.13 0.01 0.05 0.96 0.000 1.58 
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Table 16 Cont. 

Prime Condition               
Dependent Variable: Working Memory 

Capacity        

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 90) = 0.97, p = .46 0.07        

Constant  4.52 0.92  4.93 0.00   

PoST  0.24 0.19 0.17 1.26 0.21 0.017 1.58 

Test Anxiety  -0.14 0.15 -0.13 -0.93 0.35 0.008 1.79 

Expectancy  0.00 0.01 0.05 0.40 0.69 0.002 1.41 

Valence  -0.21 0.11 -0.23 -1.87 0.06 0.040 1.36 

Direction  0.02 0.09 0.03 0.27 0.79 0.001 1.95 

Intensity  -0.08 0.18 -0.07 -0.43 0.67 0.003 3.02 

Persistence  -0.04 0.16 0.04 0.25 0.80 0.001 2.12 

         

Dependent Variable: Decision Making Quality           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 90) = 2.00, p = .06 0.12        

Constant  2.84 3.21  0.88 0.38   

PoST  -0.03 0.67 -0.01 -0.03 0.97 0.000 1.58 

Test Anxiety  0.01 0.51 0.00 0.02 0.98 0.000 1.79 

Expectancy  0.05 0.02 0.30 2.42 0.02 0.063 1.41 

Valence  -0.36 0.39 -0.11 -0.93 0.36 0.010 1.36 

Direction  0.22 0.30 0.08 0.74 0.46 0.006 1.95 

Intensity  -0.04 0.62 -0.01 -0.06 0.95 0.000 3.02 

Persistence  0.47 0.55 0.13 0.85 0.40 0.008 2.12 

         

Dependent Variable: Decision Making Quantity           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 90) = 3.17, p = .06 0.07        

Constant  1.08 0.95  1.13 0.26   

PoST  -0.04 0.20 -0.03 -0.22 0.83 0.000 1.58 

Test Anxiety  -0.03 0.15 -0.03 -0.21 0.83 0.000 1.79 

Expectancy  0.02 0.01 0.30 2.49 0.02 0.063 1.41 

Valence  -0.13 0.12 -0.13 -1.10 0.27 0.012 1.36 

Direction  0.10 0.09 0.12 1.07 0.29 0.012 1.95 

Intensity  0.09 0.18 0.08 0.48 0.63 0.003 3.02 

Persistence   -0.01 0.16 -0.01 -0.06 0.95 0.000 2.12 
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Table 16 Cont. 

Control Condition               
Dependent Variable: Working Memory 

Capacity        

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 43) = 1.29, p = .28 0.17        

Constant  1.00 1.53  0.66 0.52   

PoST  0.44 0.25 0.37 1.77 0.09 0.073 1.87 

Test Anxiety  -0.12 0.14 -0.15 -0.81 0.42 0.014 1.44 

Expectancy  0.00 0.01 -0.04 -0.27 0.79 0.002 1.03 

Valence  -0.08 0.16 -0.08 -0.50 0.62 0.006 1.15 

Direction  -0.06 0.09 -0.10 -0.63 0.53 0.010 1.22 

Intensity  0.19 0.20 0.23 0.95 0.35 0.023 2.49 

Persistence  0.23 0.23 0.26 0.98 0.33 0.023 3.09 

         

Dependent Variable: Decision Making Quality           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 43) = 2.19, p = .05 0.29        

Constant  -6.91 6.80  -1.02 0.32   

PoST  1.66 1.12 0.29 1.49 0.15 0.044 1.87 

Test Anxiety  -0.76 0.64 -0.20 -1.19 0.24 0.029 1.44 

Expectancy  -0.01 0.04 -0.06 -0.41 0.68 0.004 1.03 

Valence  0.04 0.72 0.01 0.05 0.96 0.000 1.15 

Direction  -0.02 0.40 -0.01 -0.04 0.97 0.000 1.22 

Intensity  0.23 0.91 0.06 0.27 0.81 0.002 2.49 

Persistence  1.39 1.04 0.56 1.31 0.13 0.002 3.09 

         

Dependent Variable: Decision Making Quantity           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 43) = 1.18, p = .34 0.05        

Constant  0.01 1.95  0.00 0.99   

PoST  0.26 0.32 0.17 0.80 0.43 0.014 1.87 

Test Anxiety  -0.27 0.18 -0.26 -1.47 0.15 0.048 1.44 

Expectancy  0.00 0.01 0.02 0.11 0.91 0.000 1.03 

Valence  0.04 0.21 0.03 0.21 0.84 0.001 1.15 

Direction  -0.10 0.12 -0.14 -0.86 0.40 0.017 1.22 

Intensity  0.18 0.26 0.17 0.69 0.49 0.010 2.49 

Persistence   0.27 0.30 0.23 0.90 0.37 0.017 3.09 
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Table 16 Cont. 

Targets of the Stereotype               
Dependent Variable: Working Memory 

Capacity        

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 217) = 0.88, p = .52 0.04        

Constant  3.50 0.74  4.75 0.00   

PoST  -0.09 0.13 -0.06 -0.69 0.49 0.003 1.63 

Test Anxiety  -0.08 0.09 -0.08 -0.86 0.39 0.004 1.65 

Expectancy  0.00 0.00 -0.06 -0.82 0.41 0.004 1.15 

Valence  -0.07 0.09 -0.06 -0.78 0.43 0.003 1.26 

Direction  0.10 0.06 0.12 1.61 0.11 0.012 1.41 

Intensity  -0.09 0.11 -0.08 -0.83 0.41 0.004 1.93 

Persistence  0.13 0.11 -0.10 1.12 0.26 0.006 1.69 

         

Dependent Variable: Decision Making Quality           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 217) = 4.06, p = .00 0.1        

Constant  3.40 2.09  1.62 0.11   

PoST  -0.17 0.37 -0.04 -0.47 0.64 0.001 1.63 

Test Anxiety  -0.44 0.26 -0.14 -1.70 0.09 0.012 1.65 

Expectancy  0.02 0.01 0.11 1.62 0.11 0.012 1.15 

Valence  -0.05 0.25 -0.01 -0.19 0.85 0.000 1.26 

Direction  -0.03 0.17 0.02 0.21 0.84 0.000 1.41 

Intensity  -0.10 0.30 -0.03 -0.54 0.83 0.000 1.93 

Persistence  0.77 0.32 0.21 0.42 0.72 0.000 1.69 

         

Dependent Variable: Decision Making Quantity           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 217) = 3.63, p = .00 0.06        

Constant  1.75 0.60  2.94 0.00   

PoST  -0.07 0.11 -0.05 -0.62 0.52 0.002 1.63 

Test Anxiety  -0.18 0.07 -0.21 -2.43 0.02 0.026 1.65 

Expectancy  0.01 0.00 0.12 1.66 0.10 0.012 1.15 

Valence  -0.02 0.07 -0.02 -0.22 0.83 0.000 1.26 

Direction  -0.02 0.05 -0.03 -0.35 0.73 0.000 1.41 

Intensity  0.06 0.09 0.07 0.72 0.48 0.003 1.93 

Persistence   0.03 0.09 0.03 0.34 0.73 0.000 1.69 
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Table 16 Cont. 

Non-Targets of the Stereotype               
Dependent Variable: Working Memory 

Capacity        

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 136) = 0.96, p = .46 0.05        

Constant  3.37 0.74  4.59 0.00   

PoST  -0.08 0.15 -0.06 -0.51 0.61 0.002 1.88 

Test Anxiety  -0.05 0.11 -0.05 -0.42 0.67 0.002 1.82 

Expectancy  0.00 0.00 0.01 0.09 0.93 0.000 1.11 

Valence  -0.02 0.09 -0.02 -0.17 0.87 0.000 1.29 

Direction  0.00 0.06 0.00 0.44 0.97 0.001 1.68 

Intensity  0.22 0.10 0.26 0.21 0.35 0.006 2.16 

Persistence  -0.16 0.11 -0.17 -1.46 0.15 0.017 1.79 

         

Dependent Variable: Decision Making Quality           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 136) = 3.58, p = .00 0.16        

Constant  0.29 2.78  0.10 0.92   

PoST  0.00 0.56 0.00 0.00 0.99 0.000 1.88 

Test Anxiety  -0.26 0.43 -0.07 -0.60 0.55 0.003 1.82 

Expectancy  0.02 0.02 0.11 1.30 0.20 0.012 1.11 

Valence  0.16 0.34 0.04 0.46 0.65 0.002 1.29 

Direction  0.05 0.23 0.02 0.22 0.82 0.001 1.68 

Intensity  0.84 0.38 0.24 1.22 0.13 0.003 2.16 

Persistence  0.43 0.41 0.11 1.05 0.30 0.009 1.79 

         

Dependent Variable: Decision Making Quantity           

Independent Variable r² B SE β t 

P-

Value 

Partial 

r
2
 VIF 

F(7, 136) = 3.60, p = .00 0.16        

Constant  0.99 0.74  1.32 0.18   

PoST  -0.10 0.15 -0.08 -0.68 0.50 0.004 1.88 

Test Anxiety  -0.08 0.11 -0.08 -0.72 0.47 0.004 1.82 

Expectancy  0.01 0.01 0.18 2.11 0.04 0.029 1.11 

Valence  -0.01 0.09 -0.01 -0.13 0.89 0.000 1.29 

Direction  -0.03 0.04 -0.05 0.56 0.56 0.003 1.68 

Intensity  0.28 0.10 0.30 2.06 0.04 0.040 2.16 

Persistence   -0.01 0.11 -0.01 -0.77 0.95 0.000 1.79 
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Discussion 

The main goal of the current research was to experimentally investigate the effects of 

different types of ST cues, stereotype primes, and the novelty of stereotypes on participant 

reactions and performance.  This was the first attempt to manipulate both cue intensity and 

novelty in an effort to answer the question of whether ST as commonly discussed is a useful 

concept, and/or perhaps a special case of a more general, stereotype prime, phenomenon.  The 

results of the current study suggest that there are boundaries to the stereotype threat phenomenon 

and that it should not only be defined as feelings of “threat” and fear of confirming a stereotype, 

but also as feelings of embarrassment, disappointment, and frustration with test performance. 

Furthermore, these items should be included on future measures of PoST. Perhaps instead of 

“threat”, this phenomenon, in certain situations, should be referred to as “Stereotype 

Awareness.”  The following sections reveal how the results of the current study support this 

conclusion. 

Qualitative Results 

Because the current study was not a typical construct validity study where the construct is 

given and measures are in doubt, the qualitative interviews and open-ended questionnaires had to 

be included in the procedure in order to assess participant reactions and understand what 

participants were feeling when given different types of cues. These interviews and open-ended 

questionnaires reflect an attempt to more accurately define ST and differentiate this phenomenon 

from similar constructs.   

The interviews and open-ended questionnaires revealed that targets of the stereotype 

expressed more negative emotions than non-targets of the stereotype across all experimental 

groups.  These negative emotions included feelings of nervousness, anxiety, fear of failure, 
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stress, frustration, disappointment, and embarrassment.  But not a single participant indicated, on 

his or her own, a concern over confirming a negative stereotype.  In fact, when asked if this was 

a concern, only 1 of the 208 pilot study participants indicated that the stereotype could affect her 

performance if she thought about it too much.  Every other participant, whether a target or a non-

target, indicated that it was not a concern.  Most participants expressed a disbelief in stereotypes 

because they are “ an individual and not part of a group” and that it is “my performance and my 

responsibility to do well.”  This could, however, be due to the type of stereotypes used in the 

current study.  Perhaps with other stereotypes, there would have been a much greater concern 

expressed by participants. 

Based on these qualitative results, the original definition of ST, “being at risk of 

confirming, as self-characteristic, a negative stereotype about one’s group” (Steele & Aronson, 

1995; p. 797) seems to have boundaries.  That is, this definition does not apply in every situation 

where a stereotype exists.  Clearly, in the current study, this was not a concern that was 

expressed by these participants; therefore, the theory offered by Steele and Aronson (1995) that a 

participant’s performance would decrease due to this specific kind of concern is not supported 

here and raises many questions regarding the boundaries of ST.   

A similar definition of ST that also was not supported by the current research is that 

regarding a feeling of threat (e.g., Brown & Day, 2006).  Participant responses were first 

compared to the Merriam-Webster Dictionary’s (2013) definition of threat as “an expression of 

intention to inflict evil, injury, or damage” and not a single participant’s response resembled this 

definition.  However, when responses were compared to the definition of evaluative threat, or 

concerns over being judged by others (e.g., Johns, Inzlicht, & Schmader, 2008), a slightly more 

promising pattern emerged.  Twelve participants that were targets of the stereotype indicated a 
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concern over being judged by others.  Specifically, these participants expressed that others might 

think that they are “simple” or “bad at making decisions.”  However, the majority of the 

participants that were targets of the stereotype indicated no concern over what others would 

think.  These individuals expressed that other people “don’t know me” or that it was “just a test.”  

Other targeted individuals asserted that it was not a true measure of decision making skills, so 

there would be no need to have this concern.  

It would appear that no previously used definition of ST very closely fit the qualitative 

data gathered in the current study.  The only definitions that were similar were those that 

included feelings of apprehension (e.g., Harrison et al., 2006) and feelings of fear and anxiety 

(e.g., Bailey, 2004); however, even those definitions of ST also included a concern over 

confirming the negative stereotype.  In the current study, all of the targeted participants 

expressed one of the following four negative emotions: (1) nervousness/anxiety, (2) 

disappointment, (3) frustration, and/or (4) embarrassment.  Based on these qualitative results, it 

seems that, at least in the current study, the manipulation of ST did not produce a situation 

perceived to be a threat per se. These qualitative data support the idea of “Stereotype 

Awareness” but not necessarily “Stereotype Threat”.  Therefore, it may be beneficial to think of 

the threat created by a ST cue on a continuum with very severe threat at one end and no threat, or 

just awareness of the stereotype, at the other end.   

Testing the Construct Validity of the ST Measures: CFA Analyses   

 The purpose of the CFA analyses was to determine if the measures were consistent with 

ST theory (as described by Steele & Aronson, 1995) and to help answer the question of just what 

exactly was induced by the ST manipulations.  A three-factor model, with ST, test anxiety, and 

motivation, fit the data best. Specifically, the Likert-scale, open-ended, and interview questions 
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for each construct all loaded onto the same factor.  Because the three different types of measures 

loaded onto the appropriate factors and did not cross-load onto a different factor, an argument for 

convergent and discriminant validity can be made.   

 The correlations among the items also provided evidence of validity.  In general, the 

correlations across traits on the same measures (e.g., between the PoST self-report Likert scale 

items and the test anxiety self-report Likert scale items) did not exceed the correlations within 

the same trait on different measures (e.g., between PoST self-report Likert scale items and PoST 

self-report open-ended items).  This pattern of correlations suggests that the traits are distinct 

from one another and provided some evidence of discriminant validity, that is, that the 

perception of threat measure is distinct from the anxiety or motivation measure (see Tables 11 

and 12).  In addition, the responses across all PoST formats were similar, but still distinct from 

the anxiety and motivation measures.  This pattern of correlations provides evidence for 

convergent, as well as discriminant, validity. Although many of the correlations between the 

PoST measures and the test anxiety measures were significant, the patterns of correlations were 

distinctly different from one another (see Tables 11 and 12). Based on these preliminary CFA 

analyses, there is some evidence that PoST is unique from test anxiety and motivation measures. 

 There was, however, evidence of some poor items on the PoST measure.  Specifically, 

reverse coded Likert-items seven (I would feel terrific about myself if I did well on this test), 

eight (I would feel like a winner if I performed well on this test), and eleven (I expect to do well 

on this test) did not correlate well with most of the other Likert-scale or open-ended questions.  

Open-ended items seven (Would you feel worthless if you performed poorly on this test?), eight 

(Would you feel terrific about your decision-making abilities if you did well on this test?), nine 

(Would you feel like a winner if you performed well on this test?), ten (Do you believe that this 
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negative stereotype about your group might contribute to any poor performance on this decision 

making test?), eleven (Do you expect to do well on this test?), and twelve (Do you feel 

threatened by the upcoming decision-making test?) did not correlate well with most of the 

Likert-scale or other open-ended items.  A similar result was found between the Likert-scale 

items and the interview items.   

This result may have occurred because most participants expressed dismissiveness 

toward the test and indicated that it was “just a study” and “not a real test for a class”.  However, 

it may also be that these items were not properly measuring what participants were feeling when 

given a ST manipulation.  When asked if they would feel worthless, terrific, or like a winner, 

participants explained that “a test would not make one feel worthless or terrific” and a test is “not 

a competition, so what would I win?”.  Although item eleven did not correlate well with most of 

the items on the PoST measure, it did significantly correlate with motivational expectancy, 

which seems accurate based on the content of the question.   

Lastly, and as mentioned earlier, participants explicitly stated that they had not concerned 

themselves with confirming negative stereotypes (item ten) and did not perceive the test as 

threatening (item 12).  Because these two items correlated strongly with one another and the 

correlations among the added Likert-items regarding embarrassment, disappointment, pressure, 

insecurity, indifference, and frustration were also strong, this new measure of PoST may suggest 

a more accurate reflection of what happens after a ST manipulation is given.  Unfortunately, 

because these items were not added until later, it was not possible to include these additional 

questions in the CFA analyses.  They were, however, included in the hypotheses testing and the 

regression analyses. 
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Testing the Construct Validity of the ST Measures: Regressions  

The purpose of the regression analyses was to understand how (and if) PoST are distinct 

from measures of similar traits.  Unfortunately, very little of the variance in the dependent 

variables was explained by the individual predictor variables.   The overall variance accounted 

for ranged from 3% to 29%, but the variance accounted for by each individual predictor was 

minimal, suggesting that a large percentage of the variance among the predictor variables was 

overlapping.  Interestingly, though, the variance being accounted for differed from one 

experimental group to the next, thus suggesting that the type of cue influenced each dependent 

variable differently.   

In the blatant ST group, PoST accounted for more of the variance across all three 

dependent variables, almost 6% in WMC, 4% in decision-making quality, and 5% in decision-

making quantity.  The percentage of variance that PoST accounted for in the other two 

experimental groups was much smaller (.09% for WMC, .09% for quality, and 0% for quantity 

for the implicit group, and 1.6% in WMC, 0% in quality, and .04% in quantity for the prime 

group). This could be explained by the nature of cue.  The manipulation checks conducted 

demonstrated that the cues and prime had the intended effect.  That is, participants were aware of 

the ST cues and were not aware of the stereotype prime. But of the three types of cues, the 

blatant cue is the most obvious and directly specifies to the participant the stereotyped group.  

Participants given this type of cue may have been more aware of their emotions or this cue may 

have resulted in stronger feelings of threat; hence more variance was explained in the dependent 

variables for this group.   

After examining the means of each individual item on the PoST measure, however, 

another explanation might be that participants in this condition had a stronger awareness of the 
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stereotype and tried to prove the stereotype wrong (Nguyen & Ryan, 2008). This would also 

explain why the means for two of the items (“I expect to do well on this test” and “I am 

indifferent toward this test”) in the blatant ST group (M = 3.17 and M = 2.50, respectively) were 

higher than the means for the implicit (M = 2.70 and M = 2.40, respectively) and stereotype 

prime (M = 2.98 and M = 2.30, respectively).  Although not significantly different, Cohen’s d 

suggested small to medium effect sizes.  The effect sizes for these two items between the blatant 

and implicit group was d = .29 and d = .07, respectively, and between the blatant and prime 

group was d = .12 and d = .15, respectively. Based on these results, one might conclude that 

participants given the blatant cue were more aware of the obvious stereotype and tried to prove 

the test wrong by stating that they expected to perform well.  This explanation supports Nguyen 

and Ryan (2008) assertion that participants given a blatant cue experience stereotype reactance.      

In the implicit ST group, test anxiety accounted for the most unique variance in decision-

making (4% in both quality and quantity).  Again, this could be explained by the nature of the 

cue.  The implicit cue is more ambiguous and the stereotype is not directly stated.  This may 

have resulted in an increase in anxiety because participants were unsure how the stereotype 

would affect their performance. In fact, after a closer examination of the item means across the 

experimental groups, it was found that the means for each test anxiety item for the implicit ST 

group were greater than the means of the other groups (see Table 17). These results might also 

suggest that less direct cues of ST, such as an implicit cue, may not create an obvious, strong 

awareness of the stereotype or strong feelings regarding ST. That is, more blatant, obvious cues 

would create a stronger awareness of the threat and a stronger desire to prove the stereotype 

incorrect.  Again, although the manipulation checks suggested that the participants in the implicit 

ST condition were aware of the stereotype, they may have not been entirely sure in which 
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direction the stereotype would affect performance.  Again, this explanation supports the assertion 

made by Nguyen and Ryan (2008). 

Table 17. Test Anxiety Item Means, Standard Deviation, and Effect Sizes of Interest 

 

Item 

 

Blatant 

  

Implicit 

  

Prime 

  

Effect Size Between 

Blatant and Implicit 

Effect Size 

Between 

Implicit and 

Prime 

 Mean SD Mean SD Mean SD d d 

1 2.20 1.54 2.54 1.76 2.14 1.60 .21  .24 

2 2.19 1.58 2.54 1.90 2.16 1.60 .20 .22 

3 2.39 1.78 2.57 1.82 2.16 1.60 .10 .24 

4 2.07 1.86 2.65 1.79 2.43 1.70 .32 .13 

5 2.50 1.65 2.52 1.83 2.34 1.60 .01 .10 

6 2.33 1.32 2.55 1.90 2.20 1.50 .13 .20 

7 1.70 1.28 2.01 1.67 1.40 1.01 .21 .44 

8 1.79 1.23 2.29 1.73 1.64 1.19 .33 .44 

9 1.70 1.68 1.85 1.38 1.56 1.10 .10 .23 

10 2.15 1.60 2.26 1.67 2.16 1.66 .07 .06 

 

In the priming group, expectancy and valence accounted for more of the variance across 

all three dependent variables (expectancy accounted for 16% in WMC, 6% in quality, and 6% in 

quantity and valence accounted for 4% in WMC, 1% in quality, and 1% in quantity). 

Interestingly, for the ST conditions very little of the variance in the dependent variables was 

accounted for by any of the motivational variables, thus, suggesting that motivation may not play 

as large of a role in the ST relationships as was once thought (see Table 16).  But it does play a 

bigger role in stereotype priming. Again, examination of the two item means revealed greater 

valence for participants in the priming group (M = 5.64 and M = 5.16, for items one and two 

respectively) than in the blatant (M = 5.60 and M = 5.11, respectively) and implicit (M = 5.40 

and M = 4.99, respectively) groups. The effect sizes for these two items between the blatant and 

prime group was d = .03 and d = .03, respectively, and between the implicit and prime group was 

d = .16 and d = .11, respectively. It may still be that as an individual places more value on a task, 
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the prime does not trigger as many negative emotions as it would if an individual did not value 

the task (Chapman, Sargent-Cox, Horswill, & Anstey, 2014).   

However, because these effect sizes are rather small, another explanation is offered.  

Expectancy theory states that an individual will take action when the expected reward of the 

behavior is valued (Vroom, 1964). The theory focuses on choice and the cognitive process an 

individual undergoes to make that choice.  Based on the assertions of this theory, and the fact 

that participants in the priming condition scored significantly higher than participant in the ST 

groups on WMC, the author speculates that participants given a stereotype prime had more 

cognitive resources available to them to process the value they placed on participating in a 

voluntary study. In fact, another, specific investigation of the qualitative data suggested that this 

may be the case.  Twenty-five participants in the priming condition stated that they were 

motivated to perform well because “this study is for research” or “it is for science”, whereas only 

four participants in the blatant group, three participants in the implicit group, and five 

participants in the control group made such remarks.  Z-tests examining the differences in 

proportions between the groups revealed a significant difference between the priming condition 

and the blatant (Z = 5.30, p < .01), implicit (Z = 5.40, p < .01), and control (Z = 4.70, p < .01) 

groups.  The value that participants in the priming group placed on research may explain why 

expectancy and valence accounted for most of the unique variance in the dependent variables.   

Although a large majority of the variance was unaccounted for, these analyses 

demonstrated that each predictor variable was accounting for some unique variance within the 

various groups.  Thus, one could conclude that this is at least some evidence that is consistent 

with the idea that they are distinct constructs.  However, not much of the variance was accounted 

for by each individual predictor, therefore, it is difficult to conclude the true uniqueness of the 
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variables.  Examination of the hypotheses tests provided a better assessment of exactly how the 

ST manipulation was affecting performance and how PoST differed from test anxiety and 

motivation.   

Testing the Construct Validity of the ST Measures: Hypotheses Tests 

Hypothesis 1a examined main effects of novelty of stereotype across all dependent 

variables.  A main effect of novelty was found for only one dependent variable: WMC.  

Participants given a novel stereotype scored higher on WMC than participants given a well-

known stereotype.  Further examination of this effect revealed that individuals in the well-known 

stereotype group scored higher on group identification (M = 3.70, s = 1.29) than did individuals 

in the novel stereotype group (M = 2.98, s = 1.42).  Although this difference was not significant 

(p > .01), it may explain why participants given the novel stereotype scored significantly higher 

on WMC than participants given the well-known stereotype.  According to Martiny et al. (2011), 

highly identified group members had fewer cognitive resources for working on a task and it led 

to a decrease in WMC performance.  In fact, Martiny and her colleagues found similar results 

when they manipulated the novelty of the stereotype and concluded that highly identified 

individuals focused more on their self-concept and social identity, which drained cognitive 

resources. 

High group identification, however, may not always have negative consequences.  For 

example, the significant cue by novelty interaction, which demonstrated that participants given a 

well-known prime reported significantly greater valence than participants given a novel prime, 

can also be explained by identification with the group.  Specifically, participants given the well-

known prime also reported significantly greater group identification (M = 3.69, s = .75) than 

participants given the novel prime (M = 3.22, s = 1.02), t(89) = 2.47, p < .01. In this case, the 
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participants given the well-known prime identified more with the group than participants given 

the novel prime and this stronger identification may have influenced how much they valued the 

task.  In fact, the correlations support this assertion.  The correlation between group 

identification and valence for the well-known prime group is r = .32 (p < .05) and the 

correlations is r = .13 (p > .05) for the novel prime group.  In order to more closely examine the 

difference between the two independent correlations, Fisher’s r-to-z formula was used and the 

difference, although not significant, had an effect size of d = .20 (z = 0.93, p > .05).  

A significant interaction was also found between novelty and cue type with participants 

in the novel blatant ST condition scoring higher on valence, intensity, and persistence than did 

participants in the well-known blatant ST condition.  This interaction, however, cannot be 

explained by group identification and social identity theory.  Participants in the well-known 

blatant ST condition reported their group identification (M = 3.42, s = .87) to be very similar to 

that of the participants in the novel blatant ST condition (M = 3.34, s = 1.07).  The theory of 

stereotype reactance might be a better explanation (Nguyen & Ryan, 2008).  This theory posits 

that when a participant is given a blatant ST cue, it might limit their perceived freedom and 

ability to perform; therefore, ironically invoking behaviors that are not consistent with the 

stereotype (Nguyen & Ryan, 2008).  Because past research has demonstrated that individuals 

were more sensitive to stereotypes regarding handedness (Grimshaw, 2013), it may be that 

individuals in this study’s novel condition reacted more strongly to the blatant stereotype than 

did individuals in the well-known condition.   

Typically, these two theories have been used to explain the differences between targets of 

a ST cue and non-targets of the cue.  In the current study, however, the majority of the 

hypotheses examining targets and non-targets were not supported.  Only on tests of hypotheses 
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3b and 4b examining decision-making quality and WMC, respectively, were significant 

differences between the groups found.  And group identification and reactance theory cannot 

explain the significant differences on tests of hypothesis 3b because both right handed and left 

handed groups identified with their group almost exactly (M = 3.20 and M = 3.21, respectively) 

and there was no interaction of cue type. Nor can group identification or reactance theory explain 

the significant differences between low versus high family income in decision-making quality.  

In fact, participants with a high family income identified more strongly with the group than did 

those with a lower family income (M = 4.35 and M = 3.06, respectively). Although there was a 

significant main effect of cue type found for WMC, the participants given the stereotype prime 

outperformed participants given the blatant or implicit ST cues on WMC, thus providing no 

support for the theory of stereotype reactance. 

The differences here may be better explained by cognitive dissonance theory (Harrison et 

al., 2006).  This theory explains that dissonance, or psychological tension, is likely to occur when 

an individual experiences two inconsistent cognitions.  Because cognitive dissonance is an 

uncomfortable experience, an individual becomes motivated to reduce or eliminate it. In order to 

eliminate the dissonance, one might change his or her cognitions to be consistent with one 

another.  In the current study, both targets and non-targets demonstrated high intensity and 

persistence toward the task.  It could be that the targets of the stereotype may have felt that the 

effort they put forth on the task was inconsistent with how the stereotype predicted they should 

perform.  Therefore, the targets may have come to the conclusion that they had tried and failed.  

In fact, a fear of failure was expressed often by participants in the pilot studies.  In order to 

remedy this negative feeling between their effort and their performance, they may have reduced 

their identification with the group.  That is, they tried and failed, but it does not matter because it 
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is unimportant to them. In fact, this sequence of events is consistent with the order in which the 

data were collected. The group identification questionnaire was always given to the participant 

after completion of the motivational measures and the performance measures, therefore, it would 

make sense that the participants could reflect upon their performance and determine that the task 

was unimportant to them before completing the group identification measure.  

Cognitive dissonance theory explains not only the significant differences found on tests 

of hypotheses three and four, but also the lack of significant differences between targets and non-

targets for expectancy, valence, direction, intensity, and persistence.  That is, targets scored 

significantly lower on decision-making quality and WMC (hypothesis 3b and 4b, respectively) 

because they were trying to remedy negative feelings between their effort and their performance.  

There were no significant differences in motivation because both targets and non-targets were 

trying their best.  However, when the targets thought that their best would still result in poor 

performance, they stated that the task was unimportant to them.  This theory would also explain 

the significant order effect found for persistence.   

Furthermore, cognitive dissonance theory may explain why participants given a 

stereotype prime scored significantly higher on WMC than did participants give a blatant or 

implicit ST cue.  That is, because the prime acted outside of awareness, the working memory of 

the participants was not negatively affected (Schmader, 2010).  However, if given an implicit or 

blatant ST cue, participants experienced more negative feelings, which ultimately affected their 

WMC.  

Interestingly, though, there were no significant differences among groups on the PoST 

measure or the test anxiety measure.  If targeted participants were experiencing more negative 

emotions, there should have been significant differences found on these measures.  It could be 
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speculated that there was no evidence of ST or anxiety in the current study because the 

environment was not a real-world setting.  In fact, many participants commented on their lack of 

concern over poor performance because it was “just a study.”     

An even more important question might be why were WMC and decision-making quality 

affected when PoST, test anxiety, and most motivational variables were not?  The correlational 

evidence and regression analyses suggest that these variables are distinct from one another, so it 

would seem not to be a matter of overlapping or confounding variables. Perhaps it may be that 

participants did not fear or experience anxiety over confirming a negative stereotype about their 

decision-making abilities.  Many participants in the qualitative studies expressed disbelief in 

decision-making stereotypes as well as confidence in their decision-making abilities.  This would 

explain why participants were aware of the ST cue but did not express negative emotions or 

anxiety regarding their performance.  But what caused the significant differences in these two 

dependent variables?   

Schmader (2010) offered a variety of explanations for how ST affects performance.  One 

hypothesis was that if an individual feels that they might be judged, they experience a decrease 

in WMC.  Clearly, that was not the case in the current study.  Another explanation was a 

heighted sense of uncertainty about one’s abilities (Schmader, 2010). Again, this was not the 

case in the current study.  Most participants expressed confidence in their decision-making 

abilities.  But something was happening when a participant was given a ST cue.  Stereotype 

threat cues negatively affected WMC more than stereotype primes, so when a participant was 

aware of stereotype, it affected them.   

By examining each item on the PoST scale, the current study was able to pinpoint exactly 

which negative emotions were related to the decrease in WMC and decision-making 
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performance.  Specifically, embarrassment, disappointment, and frustration were significant 

contributors.  These are three emotions that have not been included on measures of PoST in the 

past and were only included in the present study due to the qualitative analyses.  The results of 

the current study suggest that the ST manipulations with these particular stereotypes did not 

necessarily create a sense of threat or a fear of confirming the stereotypes, but instead an 

awareness of the stereotypes created embarrassing, disappointing, and frustrating feelings with 

regards to poor performance.   

Implications, Future Research, and Limitations 

Three main trends emerged in the current study:  (1) a novel stereotype affected 

performance similarly to a well-known stereotype, (2) stereotype primes and ST cues were 

empirically distinct from one another, and (3) stereotype primes did not decrease WMC as did 

ST cues.   

Regarding the concept referred to as ST, the current study can conclude that because 

participants did not experience threat, but instead strong feelings of embarrassment, 

disappointment, and frustration, the current label of the phenomenon, “Stereotype Threat”, had 

boundaries and in certain situations, could be referred to instead as “Stereotype Awareness”.  

That is, the ST cues clearly are affecting performance, but not in a way that is “threatening” to 

the participant in a literal sense. This conclusion is consistent with research that has suggested 

that ST cues can sometimes produce positive effects (e.g., Jamieson, 2009) in that a negative 

label, such as “Stereotype Threat” does not seem to capture the full range of possible reactions.  

The awareness of it, on the other hand, can have either positive or negative effects. Again, it may 

be beneficial to think of stereotype threat on a continuum.  However, this is just one study and 
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there are still some questions that should be answered before moving forward with this new label 

and definition.   

The results of the present study would suggest that something was going on in the minds 

of individuals given a ST cue and it was not necessarily feelings of threat, as traditionally 

defined.  Instead, it was negative feelings centering on embarrassment, disappointment, and 

frustration with the task.  Future research should explore these feelings further and include them 

on measures assessing the effects of ST manipulations.  It is also clear that these negative 

feelings were related to WMC and decision-making quality; therefore, future research should 

also assess if these negative feelings influence other types of performance.  Based on the results 

of the current study, it is unclear as to why decision-making quantity was not influenced by these 

emotions.  One possible explanation for why quantity was not affected may be because it takes 

more cognitive resources to determine why a decision was made (the quality of the decisions) 

and less resources to determine what the correct decision should be (the quantity of the 

decisions).  Therefore, further research should be conducted to determine if this is the case with 

decision-making ability.  Furthermore, interviewed participants were either not aware of negative 

feelings or were not willing to express them during the interview.  Consequently, when 

researching this phenomenon, an interview format may not yield the most beneficial results.   

Finally, there is no study without its limitations and the current study has several that 

should be discussed.  First and most importantly, are the stereotypes used regarding handedness 

and income.  These stereotypes may not evoke emotions that are as strong as other stereotypes.  

For example, this study does not directly address the issue of racial stereotypes and these in 

particular may produce very different reactions than the stereotypes used here.   
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A second limitation is that the findings of the current study can only be generalized to 

undergraduate students and laboratory settings.  Future research should focus on other 

populations, as well as other settings.  For example, would the same result be found for managers 

applying for a promotion?  There is a lot of controversy in the ST literature regarding the 

“realness” of ST situations (e.g., Sackett, et al., 2004).  In fact, many of the participants in the 

pilot studies of the current research stated that they did not experience any negative emotions 

because the test was “for a study.”  This brings into question the external validity of the current 

study.  However, the internal validity of the current study is strong. It is clear that the ST 

manipulations and stereotype prime affects performance differently.  Furthermore, the 

participants responding to the open-ended questionnaires did report more negative emotions that 

those that were interviewed, indicating that format type does affect a participant’s response  

Finally, it is clear that participants were aware of and could report their feelings, whether they be 

positive, negative, or neutral.  But additional research is needed in other settings to determine if 

these affects exist in real-world situations.  By including feelings of embarrassment, 

disappointment, and frustration, researchers may obtain a better idea of how (and if) ST cues 

affect participants similarly across laboratory and real-world settings.   

Third, the lack of significant differences between targets and non-targets for PoST, test 

anxiety, expectations, valence, direction, intensity, persistence, and decision-making quantity is a 

concern. This lack of effects could be due in part to the selection criteria of the study.  For 

instance, participants volunteered for the study and were not chosen based on identification with 

the group.  Across all groups, there was no consistent difference on group identification.  Perhaps 

if participants identified more strongly with the groups of income and handedness more 

significant differences would have been found.  Selecting participants based on higher levels of 
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group identification have been found to exacerbate ST effects (Forbes, 2009).  Future research 

should continue to examine this interaction. 

Finally, another limitation may be the decision-making task.  Although given 30 minutes 

to complete the task, approximately 25% of the participants did not complete the task within the 

allotted time frame.  Although there were no significant differences across groups in regards to 

finishing time, participants in the pilot studies indicated that the time limit on the test was 

intimidating.  Thus, the time limit may have had more of an influence on the participants than 

intended by the researcher. Although no significant differences were found on any of the 

dependent variables between those who finished the task on time and those who did not, future 

research should continue to examine the effects of time limits on participant performance.  

In summary, the current study provided some evidence that ST cues are unique from 

stereotype primes and PoST measures are distinct from test anxiety and motivational measures.  

The present research concluded that ST cues and stereotype primes affect some types of 

performance.  The most important contribution of the current study, however, was how ST 

should be labeled and conceptually defined in the future.   
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Appendix A 
 

Please construct grammatically correct 4-word sentences from the string of 5 words 

included in each line as quickly as possible. 

 

1. was hesitant he quite rightness 

2. righty fence-sitting just they are 

3. they really leftness bright are 

4. right decisions poor make they 

5. makers decision leftedness they are 

6. chilly was righter the wind  

7. left-hand turn alarm the off 

8. slowly very rightness they decided 

9. very quickly walks lefty she 

10. undecided rightedness they are completely 

11. the he lefty program installed 

12. failed he righted to decide 

13. unsure they rightness really are 

14. left-handedness they really polite were 

15. cannot they decide righted fast 

16. they leftedness it know just 

17. will unresolved remain right-hand it 

18. left he very is decisive 

19. the walked cat by lefties 

20. are still they wavering rightedness 

21. very he’s being rightness wishy-washy 

22. they so are fickle righties 

23. left-side avoidant they not are 

24. are they undecided righty quite 

25. the she lefters award deserved 

26. rather leave would right-sided he 

27. flowers the beautiful left smell 

28. quite doubtful righter is he 

29. for them left-handedness everyone applauded 

30. is avoider an he right-side 
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Appendix B 
 

Please construct grammatically correct 4-word sentences from the string of 5 words 

included in each line as quickly as possible. 
 

1. was hesitant he quite poorness 

2. unfruitfully fence-sitting just they are 

3. they really richly bright are 

4. bankrupt decisions poor make they 

5. makers decision affluently they are 

6. chilly was needy the wind  

7. loaded turn alarm the off 

8. slowly very pauperized they decided 

9. very quickly walks substantial she 

10. undecided indigently they are completely 

11. the he prosperous program installed 

12. failed he necessitous to decide 

13. unsure they lowness really are 

14. opulently they really polite were 

15. cannot they decide underprivileged fast 

16. they booming it know just 

17. will unresolved remain needing it 

18. wealth he very is decisive 

19. the walked cat by moneyed 

20. are still they wavering brokenness 

21. very he’s being meagerness wishy-washy 

22. they so are fickle beggared 

23. richness avoidant they not are 

24. are they undecided unprosperously quite 

25. the she upscale award deserved 

26. rather leave would deprived he 

27. flowers the beautiful comfortable smell 

28. quite doubtful poverty is he 

29. for them well-off everyone applauded 

30. is avoider an he empty-handed 
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Appendix C 
 

Please construct grammatically correct 4-word sentences from the string of 5 words 

included in each line as quickly as possible. 

 

1. was hesitant he quite behalf 

2. price fence-sitting just they are 

3. they really extent bright are 

4. type decisions poor make they 

5. makers decision hire they are 

6. chilly was hark the wind  

7. warm turn alarm the off 

8. slowly very alter they decided 

9. very quickly walks hare she 

10. undecided chose they are completely 

11. the he simper program installed 

12. failed he simply to decide 

13. unsure they attics really are 

14. tree they really polite were 

15. cannot they decide desert fast 

16. they destiny it know just 

17. will unresolved remain design it 

18. sky he very is decisive 

19. the walked cat by shell 

20. are still they wavering repeat 

21. very he’s being strive wishy-washy 

22. they so are fickle lore 

23. floor avoidant they not are 

24. are they undecided barn quite 

25. the she mingle award deserved 

26. rather leave would stereo he 

27. flowers the beautiful poster smell 

28. quite doubtful hat is he 

29. for them grape everyone applauded 

30. is avoider an he knits 
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Appendix D 

 

Please rate the extent to which you agree with the following questions: 

 

1. If I do poorly on this test, people will look down on me. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

2. People will think I have less ability if I do not do well on this test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

3.  If I don’t do well on this test, others may question my ability.  

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

4.  I feel self-confident. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

  

5. I would feel like a loser if I were to perform poorly on this test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

6. I would feel worthless if I performed poorly on this test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

7. I would feel terrific about myself if I did well on this test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

8. I would feel like a winner if I performed well on this test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

9.   I believe that my performance on this test will confirm a negative stereotype about my 

group. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

10. I believe that a negative stereotype about my group will contribute to my poor 

performance on this test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 
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11. I expect to do well on this test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

12. I feel threatened by the upcoming test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

13. I will feel embarrassed if I perform poorly on the test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

14. I will be disappointed if I perform poorly on the test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

15. I feel pressured to perform well on the test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

16. I feel insecure about my performance on the test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

17. I feel indifferent about the test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

18. I feel frustrated about my performance on the test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

 

Note. Questions 14-19 were included for the main study only. 
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Appendix E 

 

Please answer the following questions to the best of your ability.  Please provide as much 

information as possible. 

1. If you perform poorly on this test, how do you think others will view you?  Why? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. Do you think people will judge you as having less ability if you do not perform well on 

this test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

3.  If you don’t do well on this test, do you think others will question your decision-making 

ability? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

  
4. Do you think people will look down on you if you do not perform well on this decision 

making test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

5.  Do you feel self-confident? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

6. Would you feel like a loser if you performed poorly on this test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

7. Would you feel worthless if you performed poorly on this test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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8. Would you feel terrific about your decision-making abilities if you did well on this test? 

Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

9. Would you feel like a winner if you performed well on this test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

10. Do you believe that this negative stereotype about your group might contribute to any 

poor performance on this decision making test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

11. Do you expect to do well on this test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

12. Do you feel threatened by the upcoming decision-making test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

13. What other feelings do you have regarding the upcoming decision-making test?  Why or 

why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

14. Are there any other thoughts that you would like to share? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix F 

 

Now I’m going to be asking you a couple of follow up question regarding the test you just 

completed.  Please answer my questions to the best of your ability.  Please provide as much 

information as possible. 

 

Note to interviewer: Be sure to look over the open-ended questionnaire and highlight any 

areas that need to be clarified. 
1. How did you feel right before you began the decision making test? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. How did you feel while you were completing the test? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

3. How did you feel when you finished the test? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

4. Do you remember any specific feelings or emotions? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

5. Did you have different feelings at different times? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

6. Have you ever had these feeling before? When? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

7. Do you think there was a group of people who may not have performed as well on this 

type of test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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8. Do you consider yourself a part of that group? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

9. Do you belief in any decision-making stereotypes? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

10. Would you say that you felt threatened at any point in time before, during, or after the 

test? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

11. Are there any other thoughts that you would like to share? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix G 

 

Please use the following rating scale to answer the following questions: 

 

 

1. I have an uneasy, upset feeling about the upcoming tests. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

2. I am afraid I will freeze up on the upcoming tests. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

3. I feel very jittery about taking the upcoming tests. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

4. Even though I feel well prepared for the upcoming tests, I feel very nervous about it. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

5. I feel very uneasy about getting the results for the upcoming tests back. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

6. I feel very tense about the upcoming test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

7. The upcoming tests have me so tense that my stomach is upset. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

 

8. I feel very panicky about the upcoming tests. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

9. I am afraid I will feel my heart beating very fast during the upcoming tests. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

10. I am afraid that I will get so nervous during the upcoming tests that I will forget facts that 

I really know. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 
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Appendix H 
 

Please answer the following questions to the best of your ability.  Please provide as much 

information as possible. 

 

 

 

1. Do you have an uneasy, upset feeling about the upcoming tests? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. Are you afraid you will freeze up on the upcoming tests? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

3. Are you feeling very jittery about taking the upcoming tests? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

4. Do you feel well prepared for the upcoming tests?  Do you still feel very nervous about 

them? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

5. Do you feel very uneasy about getting the results for the upcoming tests back? Why or 

why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

6. Do you feel very tense about the upcoming test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

7. Does the upcoming tests have you so tense that your stomach is upset? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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8. Do you feel very panicky about the upcoming tests? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

9. Are you afraid that you will feel your heart beating very fast during the upcoming tests? 

Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

10. Are you afraid that you will get so nervous during the upcoming tests that you will forget 

facts that you really know? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

11. Are there any other thoughts that you would like to share? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix I 

 

Now I’m going to be asking you a couple of follow up question regarding the test you just 

completed.  Please answer my questions to the best of your ability.  Please provide as much 

information as possible. 

 

Note to interviewer: Be sure to look over the open-ended questionnaire and highlight any 

areas that need to be clarified. 
 

1. Did you have an uneasy, upset feeling about the test? If yes, why do you think that is? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. Did you freeze up on the test? If yes, why? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

3. Did you feel very jittery during the test? If yes, why? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

4. Did you feel well prepared while you were completing the test?  If no, why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

5. Did you feel very uneasy about getting the results for the back after you finished the test? 

If yes, why? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

6. Did you feel very tense while taking the test? If yes, why? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

7. Did you feel defeated while taking the test? After the test? If yes, why? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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8. Did you worry a great deal during tests? If yes, why? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

9. Are you still worried about your performance on the test? If yes, why? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

10. Are there any other thoughts that you would like to share? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix J 

 

Please use the following rating scale to answer the following questions: 

 

1. How likely is it that you could complete the decision-making test within the allotted time 

period if you tried your hardest? Give a percentage on a scale of 0% (not likely) to 100% 

(completely likely). 

 

2. How satisfied would you be if you completed the decision-making test within the allotted 

time period? 

 

 

Very dissatisfied 1     2     3     4     5     6     7     Very satisfied 

 

3. How attractive would it be to complete the decision-making test within the allotted time 

period? 

 

Very unattractive 1     2     3     4     5     6     7     Very attractive 
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Appendix K 
 

Please answer the following questions to the best of your ability.  Please provide as much 

information as possible. 

 

1. How likely is it that you could complete the decision-making test within the allotted time 

period if you tried your hardest?  Why do you feel that way?  

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

 

2. How satisfied would you be if you completed the decision-making test within the allotted 

time period? Why do you find this satisfying/unsatisfying? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

 

3. How attractive would it be to complete the decision-making test within the allotted time 

period? Why do you find this attractive/unattractive? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

4. Are there any other thoughts that you would like to share? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix L 
 

Now I’m going to be asking you a couple of follow up question regarding the test you just 

completed.  Please answer my questions to the best of your ability.  Please provide as much 

information as possible. 

 

Note to interviewer: Be sure to look over the open-ended questionnaire and highlight any 

areas that need to be clarified. 
 

1. Did you meet your expectations for the task? Why did you or why did you not? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

 

2. Are you as satisfied with your performance as you thought you would be?  Why or why 

not? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

 
3. Did you find that completing (or not completing) the test was as attractive as you thought 

it would be? Why or why not? 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

4. Are there any other thoughts that you would like to share? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix M 

 

Please use the following rating scale to answer the following questions: 

 

1. I plan on directing all my attention toward the upcoming test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

2. I plan on using a strategy to complete the test successfully. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 
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Appendix N 
 

Please answer the following questions to the best of your ability.  Please provide as much 

information as possible. 

 

1. Do you plan to direct all your attention toward the upcoming test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. Do you plan to use a strategy to successfully complete the test? Why or why not? If yes, 

what is your strategy? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

3. Are there any other thoughts that you would like to share? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix O 
 

Now I’m going to be asking you a couple of follow up question regarding the test you just 

completed.  Please answer my questions to the best of your ability.  Please provide as much 

information as possible. 

 

Note to interviewer: Be sure to look over the open-ended questionnaire and highlight any 

areas that need to be clarified. 

 

1. Did you direct all your attention toward the test? Why or why not?  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. Was this difficult to do? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

3. Did you use a strategy to successfully complete the test? Why or why not? If yes, what 

strategy did you use? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

4. Did you use multiple strategies? If so, what other strategies did you use and why? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

5. Are there any other thoughts that you would like to share? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix P 
 

Please use the following rating scale to answer the following questions: 

 

1. I plan to put forth a lot of effort on the test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

2. I plan to try very hard to complete the test successfully. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

3. I am going to try to do my very best on the test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

4. I am going to work hard to finish the test on time. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

5. I want to do as well as I can on the test. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 
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Appendix Q 

 

Please answer the following questions to the best of your ability.  Please provide as much 

information as possible. 

 

1. Do you plan to put forth a lot of effort on the test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. Do you plan to try very hard to complete the test successfully? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

3. Do you plan to try to do your very best on the test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

4. Will you work hard to finish the test on time? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

 

5. Do you want to do as well as you can on the test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

6. Are there any other thoughts that you would like to share? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix R 
 

Now I’m going to be asking you a couple of follow up question regarding the test you just 

completed.  Please answer my questions to the best of your ability.  Please provide as much 

information as possible. 

 

Note to interviewer: Be sure to look over the open-ended questionnaire and highlight any 

areas that need to be clarified. 

 

1. Did you put forth a lot of effort on the test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

2. Did you try very hard to complete the test successfully? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

3. Did you try to do your very best on the test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 

4. Did you work hard to finish the test on time? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

5. Did you do as well as you could on the test? Why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

6. Are there any other thoughts that you would like to share? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Appendix S 
 

Please use the following rating scale to answer the following questions: 

 

1. I expect to feel lazy or bored when I work on these tasks and that I will quit before I 

finish what I planned to do. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

2. I plan to work hard to do well on these tasks even if I don’t like what it is. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

3. If the task is difficult, I will either give up or only do the easy parts of the task. 

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 

 

4. Even if the task is dull and uninteresting, I will manage to keep working until I finish.   

 

Completely disagree 1     2     3     4     5     6     7     Completely agree 
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Appendix T 
 

Please answer the following questions to the best of your ability.  Please provide as much 

information as possible. 

 

1. Do you expect to feel lazy or bored on the upcoming decision-making test?  Do you 

think you will quit before you finish what you planned to do? Why or why not? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

2. Do you work hard to do well on tasks even if you don’t like what it is? Why or why 

not? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

3. When the task is difficult, do you either give up or only do the easy parts of the task? 

Why or why not? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

4. When you think a task is dull and uninteresting, do you manage to keep working until 

you are finish? Why or why not?   

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

5. Are there any other thoughts that you would like to share? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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Appendix U 

 

Now I’m going to be asking you a couple of follow up question regarding the test you just 

completed.  Please answer my questions to the best of your ability.  Please provide as much 

information as possible. 

 

Note to interviewer: Be sure to look over the open-ended questionnaire and highlight any 

areas that need to be clarified. 

 

1. Did you feel lazy or bored during decision-making test?  Did you quit before you 

finished what you planned to do? Why or why not? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

2. Did you work hard to do well on the test even if it wasn’t something that you liked?  

Why or why not? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

3. Was the test difficult? If so, did you either give up or only do the easy parts of the 

test? Why or why not? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

4. Did you think the test was dull and uninteresting? Did you manage to keep working 

until you were finish? Why or why not?   

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

5. Are there any other thoughts that you would like to share? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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Appendix V 

Edinburgh Handedness Inventory
1
 

    

Your Initials:    

 

Please indicate with a check () your preference in using your left or right hand in the following 

tasks. 

 

Where the preference is so strong you would never use the other hand, unless absolutely forced 

to, put two checks ().  

 

If you are indifferent, put one check in each column (   |  ). 

 

Some of the activities require both hands. In these cases, the part of the task or object for which 

hand preference is wanted is indicated in parentheses. 

  

Task / Object Left Hand Right Hand 

1. Writing   

2. Drawing   

3. Throwing   

4. Scissors   

5. Toothbrush   

6. Knife (without fork)   

7. Spoon   

8. Broom (upper hand)   

9. Striking a Match (match)   

10.  Opening a Box (lid)   

Total checks: LH =  RH =  

Cumulative Total CT = LH + RH =  

Difference D = RH – LH =  

Result R = (D / CT) × 100 =  

Interpretation: 

(Left Handed: R < -40) 

(Ambidextrous: -40 ≤ R ≤ +40) 

(Right Handed: R > +40) 
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Appendix W 

Please answer each question. 

 

1. What is your age? _______________ 

 

2. What is your gender? _________Male __________Female 

 

3. What is your race? 

a. African-American ____ 

b. Asian ____ 

c. Caucasian ____ 

d. Latino/Hispanic____ 

e. Native American ____ 

f. Other ______________ 

 

 

4.     What is your family household income? 

a. Less than $20,000 

b. $20,000 - $40,000 

c. $40,000-$60,000 

d. $60,000 – $75,000 

e. $75,000-$100,000 

f. $100,000 and above 

 

(*Note. This question will be included for participants in the given the Well-Known 

Stereotype). 
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