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Some Facts…
‣ The belief that implicit biases/attitudes/prejudices/etc. exist somewhere in the brain 

unconsciously—causing all manner of ills towards certain groups—has become 
canonized in our culture (see Mitchell & Tetlock, 2017)

‣ In government (e.g., Comey, 2015), business and technology (e.g., Google, 
2013), and academia (e.g., Greenwald, Banaji, & Nosek, 2015)

‣ This belief is based solely upon “evidence” from so-called implicit (read: indirect) 
measures such as the Implicit Association Test (IAT; Greenwald, McGhee, & 
Schwarz, 1998)

‣ “In studying implicit cognition, indirect measures are theoretically essential” 
(Greenwald & Banaji, 1995, p. 5)

‣ The IAT is claimed to be a diagnostic measure: “Measuring Individual Differences 
in Implicit Cognition: The Implicit Association Test” (Greenwald, et al., 1998)



Correction:
Some Concerning Facts
‣ The dual-process typology underlying the theory of implicit 

cognition is a probably untestable meme with 30 years of available 
counter-evidence (see Melnikoff & Bargh, 2018)

‣ The belief that the IAT is a diagnostic measure of anything, let alone 
attitudes or prejudice, is another probably untestable meme with 20 
years of available counter-evidence
‣ (see Blanton & Jaccard, 2008; Fiedler, Messner, & Bluemke, 

2006; Mitchell & Tetlock, 2017; Oswald, Mitchell, Blanton, 
Jaccard, & Tetlock, 2013, 2015; or email McCarthy for a 
manuscript synthesizing this information)

‣ These belief systems are so widespread that they have become a 
self-perpetuating meme machine (see Mitchell & Tetlock, 2017)



A Possible Remedy
‣ The field of implicit cognition desperately needs a paradigm shift

‣ Fortunately, there is a huge empirical gap in this field to give room for a paradigm 
shift:

‣ Research which treats the IAT (and other similar implicit measures) as a 
phenomenon unto itself (i.e., as a dependent measure to be studied 
experimentally), or

‣ Research which manipulates the design of the IAT to study the design-
performance relationship

‣ This shift will open the door to research that can help identify (rather than assume) 
the cognitive mechanisms that underlie performance on the IAT

‣ Thus, this line of research would ultimately help evaluate what the IAT’s empirical 
value actually is (rather than assuming its value without adequate evidence)



The Present Experiment
‣ Design

‣ 2-groups (control, experimental)

‣ Tested the effect adding a 15 minute rest period 
before category-switching would have on 
performance on the IAT

‣ During the rest period participants completed a 
moderate or hard difficulty paper and pencil 
sudoku puzzle (participants chose which puzzle 
they wanted to do)



The Present Experiment
‣ Design Rationale

‣ Adding the rest period should decrease or eliminate interference of the earlier blocks on the 
later blocks, so responding to the IAT should be easier

‣ One of the typical IAT findings is an order effect (e.g., Greenwald et al., 1998), where 
completing compatible (vs. incompatible) blocks first produces larger IAT Effects

‣ From personal experience, the test becomes quite confusing in the final blocks, as the 
response instructions get “jumbled together” as you progress through the blocks

‣ If there are differences between the conditions we can demonstrate that the magnitude of IAT 
scores are affected by procedural variables, rather than by things such as 
attitudes/prejudices/etc.

‣ Playing sudoku for 15 minutes should not make someone more positively or negatively 
prejudiced towards a group

‣ If small changes to the IAT’s design create large differences in outcome, it demonstrates how 
sensitive performance on the test is to extraneous influences



The Present Experiment
‣ Participants

‣ 88 students (52 female, 36 male; Age, Mean = 19.9) from the University of the 
Fraser Valley participated in exchange for 1% course credit and to enter a 
raffle for $100

‣ Note: ~39 participants per condition needed for power on the IAT (see 
Greenwald et al., 2003)

‣ Participants were tested in groups of up to 24 at a time, and were randomly 
assigned to a condition using a double-blind procedure

‣ Data for all participants was included for the main analysis or interpretation

‣ Participants’ data was completely anonymous, and all aspects of the 
experiment were delivered via the computer



IAT Stimuli ‣ Note: Stimuli taken from 
the Project Implicit website 
(Nosek et al., 2007)



The IAT
‣ Example for those unfamiliar with 

the IAT

‣ Note: Inter-trial period = 250 ms



Procedure Left Category Right Category Congruency

Block 1 White Faces Black Faces

Block 2 Good Words Bad Words

Block 3 White + Good Black + Bad Congruent

Block 4 White + Good Black + Bad Congruent

Rest Block

Block 5 Black Faces White Faces

Block 6 Good Words Bad Words

Block 7 Black + Good White + Bad Incongruent

Block 8 Black + Good White + Bad Incongruent

Rest Block Half the participants went directly to Block 5; the other half 
completed sudoku puzzles for 15 minutes

Note 1: Blocks highlighted in red are not part of the typical IAT procedure and are
unique to the present experiment. Congruency order was counterbalanced.

Note 2: The entire experiment was programmed and delivered to participants via
E-Prime (Psychology Software Tools, Inc., 2016)

Explicit Measures (1) Suspicion Probes; (2) Race Preference Likert Scale &
Race Feeling Thermometers; (3) Basic Demographic Qs



Results
‣ Data analysis was conducted in RStudio (RStudio Team, 2015) to 

ensure all analyses were reproducible

‣ IAT performance was scored using the IAT scoring algorithm 
recommended by Greenwald and colleagues (2003)

‣ Note 1: IAT scores are calculated as the difference in response time 
and accuracy between the congruent and incongruent blocks (it’s 
actually slightly more complicated, but this is the basic calculation)

‣ Note 2: Positive IAT scores indicated faster and more accurate 
responses when the categories White + Good and Black + Bad were 
paired together relative to when the categories White + Bad and 
Black + Good were paired together



Was There an Effect?
‣ An independent-samples t-test 

was conducted to compare IAT 
effect scores in the no rest and 
rest conditions

‣ There was a significant difference
in the scores for the no rest (M= 
0.33, SD= 0.35) and rest (M= 
0.50, SD= 0.43) conditions; t(86)= 
-2.04, p = .04, d = 0.44

‣ The rest period (or possibly the 
sudoku itself) caused a 
performance difference on the IAT

Comparison of IAT effect scores
between conditions



Comparing Congruency 
Orders

‣ Note: If the outlier from the 
rest congruent second 
condition is removed, the 
results from the previous t-test 
become:

‣ no rest (M= 0.33, SD= 0.35), 
rest (M= 0.53, SD= 0.39); 
t(85)= -2.51, p = .01, d = 
0.54

Comparison of IAT effect
scores between conditions
and congruency orders



Was There an Interaction?
‣ A 2 (condition) X 2 (congruency 

order) ANOVA was conducted to 
examine a possible interaction effect

‣ This analysis revealed no significant 
interaction between condition and 
congruency order, F(1, 84) = 1.73, p
= .19, ηp2 = 0.020

‣ With the aforementioned outlier 
removed, F(1, 83) = 3.32, p = .07, 
ηp2 = 0.039

Comparison of IAT effect
score means between
conditions and congruencies



Were the Groups Unequal?

‣ The significant differences between conditions were caused mainly by 
different response speed and accuracy on Block 7 & 8

‣ The differences were 100 (+/- 40) milliseconds, and there was a performance 
dissociation in the rest condition (relative to no rest) where congruent first 
performed slower, and congruent second performed faster

(ms) No Rest Rest No Rest Rest
Block 3 859 859 1074 1078
Block 4 709 710 897 853
Block 7 1010 1087 846 727
Block 8 861 938 797 659

Latencies Congruent First Congruent Second



Explicit Race Preference
‣ Data from the race preference 

likert and race feeling 
thermometers were combined 
by averaging participants’ 
responses to both measures

‣ Clearly, participants generally 
did not have any overall race 
preference (counter to what the 
IAT scores would indicate, if we 
are to believe them)

‣ We can rule this out as a 
possible cause for between-
group differences

Comparison of explicit racial
preference between conditions



Discussion
‣ Key points

‣ Procedural changes to the IAT that are unrelated to 
attitudes/prejudices/etc. can cause significant changes in performance on 
the IAT

‣ Two relevant interpretations of this effect:

‣ (1) Implicit attitudes as measured by the IAT are so unstable that they 
can be significantly changed by the most innocuous of things (i.e., 
playing sudoku can make people unconsciously associate white people 
with goodness…)

‣ (2) The design of the IAT directly influences performance on the IAT, 
thus, the magnitude of IAT effect scores are an artifact of the test’s 
design



Possible Causes?
‣ The performance dissociation between congruency orders 

in the rest condition suggests that the results were not
caused by fatigue/exhaustion/boredom/etc.

‣ Otherwise we would have expected the same pattern in 
both conditions (e.g., extremely rapid and inaccurate 
responses so as to finish faster)

‣ Participants would not be aware of the pairing reversal 
unless they had completed an IAT before; the performance 
dissociation could have been spuriously caused by 
familiarity with the IAT (this is 100% speculative)



Possible Causes? Cont’
‣ The rest period could have allowed participants to complete 

the remaining blocks “fresh” (similar to why there is typically 
an IAT order-effect) and with practice, causing performance 
gains

‣ This would explain the White + Good second condition’s 
performance, but would not explain why the Black + 
Good second condition’s performance was worse relative 
to control

‣ Perhaps this suggests a dissociation in the 
psychological processes (and/or neural pathways) 
used to respond to the different pairings on the IAT?



Limitations
‣ The manipulation clearly had an effect, however, interpreting this effect is 

difficult (particularly because no one knows what the IAT actually 
measures)

‣ Direct and conceptual replications needed to refine explanations

‣ The experimental paradigm of introducing the IV before the pairing 
reversal on the IAT seems promising though

‣ It enables the comparison of a priori and a posteriori group 
differences in performance 

‣ To our awareness, no other experiments have used this paradigm, 
so this experiment is best considered exploratory



Conclusions
‣ Despite its popularity, the empirical value of the IAT and 

theories of implicit cognition are currently based up 
empirically unjustifiable claims and assumptions

‣ Scholarship treating the IAT (and thus implicit cognition) as 
a phenomenon unto itself is needed to shift the field’s 
paradigms towards experimental research based on the 
scientific method

‣ This paradigm shift will improve scholarship in the field and 
aid our understanding of all the psychological 
processes/phenomenon underlying performance on the IAT 
(everyone wins!)



Questions, Comments, 
Suggestions?

P. S. If you are interested in this topic, check out McCarthy's other 
project during Poster Session II (12:45-2:15)!
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