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Why are dentists associated with teeth? The two items are connected through life experiences 
that include going to the dentist and having teeth cleaned. If we were to examine the notion of 
assumptions further, it would bring us to semantic memories. Semantic memories are the links 
between concepts that are kept in the brain (Calvert, 2015). The connections developed in the 
brain change as we become more familiar with the concept. Familiarity affects the biases that we 
intuitively have as humans. Brand loyalty is a great example as to why familiarity is so influential. 
There are habitual patterns enforced when a product not only meets the needs of the consumer 
but also contributes to a life experience. Depending on how the experience is interpreted by the 
consumer, it encourages the consumer to continue (or discontinue) the relationship with a brand. 
The information that the brain encodes in our memories helps us make judgement decisions faster 
in the future.

Figure 1 is a diagram explaining how the brain 
makes connections between concepts linked via 
semantic memory. When we hear the word 
“eagles,” multiple notions come up in our 
memories. The bird, the band, and the football 
team all have associations with the word 
“eagles.” The emotional attribute associated with 
the word could signify strength, power and/or 
success based on the different impressions that 
come to mind when the word is presented. 
Associations from semantic memories can either 
help or hinder a product or service, depending 
on the personal experiences of each individual.

& Response
Associations are a common part of life. Grouping people or concepts 
is how we train our brains to comprehend ideas or react to situations 
faster. Experiences are a large part of what shape our associations. 

A diagram with an example of how semantic 
memory forms word associations.

Figure 1

Implicit Bias
As humans, we hold biases based on the lives we live and the way experiences affect us. 
Sometimes, we donʼt even realize subliminal stereotypes of a group or an idea are present. We 
are socialized to behave a certain way, and this pattern becomes a part of the way we interact 
with the world. Lack of awareness about implicit dispositions creates obstacles for an individual 
to self-reflect and really share personal information. A participantʼs intention can be very 
different then what is portrayed in real-life. If a survey asks a participant about how frequently 
he or she would choose a healthy alternative as a dessert, it is easy to assume the best version of 
ourselves and say that, most of the time, we would choose the apple over the cookie. The 
concept of predeterminations carries over into discussions about discrimination against minorities 
including race, sexual orientation, political construct and gender. If being directly asked a 
question about a controversial topic, the researcher cannot be certain that the participant is 
masking his or her true belief. This dilemma is not at the fault of the participant. Often mental 
biases and associations cannot be articulated since it is inaccessible to conscious awareness. 

Eagles
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Target categories can be broken down in a 
multitude of ways such as white person verses 
black person, cat verses dog, Verizon verses 
T-Mobile, etc. These categories are just the items 
you want to compare. Attributes can be positive 
or negative descriptors, such as violent, kind, 
smart, strong, healthy, energizing, artificial, etc. 
There are various subsets of IAT that can be 
executed. The original methodology has 
participants group words or images into 
categories by using two responses on a keyboard 
as quickly as possible. For example, participants 
would be told to press the “      ” key for words 
that belong to the category on the right and the
“     ” key for words that belong to the category 
on the left. One word at a time is then displayed 
on the screen, and the participant decides which 
category the word best fits. For example, if 
“Dogs” is one of the target categories on the left, 
and an image of a four-month-old Labrador is on 
the screen, the “      ” key would theoretically be 
pressed (see Figure 2A). Once that portion of the 
IAT is completed, descriptor words are sorted 
with a similar methodology (see Figure 2B). Then 
a combination of concepts and identifiers words 
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How to understand implicit bias &
uncover a participant’s real response?
In 1998, Greenwald, McGee and Schwartz released a paper in the Journal of Personality and 
Social Psychology introducing the Implicit Association Test (IAT). IAT is a computer-based 
psychological testing methodology developed and validated in academic research to uncover 
mental biases and associations between concepts in memory. The goal of IAT is to discover the 
automatic associations of target and attribute categories (Greenwald, McGee, & Schwartz, 
1998). While the traditional IAT is standard in academia, there are many ways to analyze 
implicit response. Each method has its benefits and disadvantages, depending on what type of 
research question is being posed. Regardless of the approach to implicit association, the overall 
goal is to learn the participantʼs gut reaction to specific stimuli.

are tested (see Figure 2C and Figure 2D). Being exposed to “Dog” or “Cat” first can have a 
small influence on the response. Thus, after a period of time, target placement is switched on the 
screen (aka having the Dog on the right), and the number of trials increases to avoid concerns 
about the influence that practice may have on responses. By randomly assigning an order to 
each participant and creating practice trials, it will decrease the potential of order influence, 
thus, having  a minimal impact on testing.  

Figure 2
An example of different parts of a 

traditional IAT. The final two sections of any 
traditional IAT simply flip the target 

categories (therefore, having “Cats” on the 
right and “Dogs” on the left) to try and 

minimize the influence of practice.  

Practice trials are alternative prompts designed to give the participant time to learn and understand how to do the 
activity instructed. The responses from the practice trials are not used during analysis. The goal of practice trials is to 

strip away the novelty of implicit testing and allow the participants to familiarize themselves with the task. 
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A final combined IAT category is administered with a reverse of the original target concepts. The 
final two tasks have the categories reversed, thus, allowing the latter results to be compared to 
the initial combined tasks (Herr, Kardes, & Haugtvedt, 2012). The implicit measures are then 
analyzed based on the time patterns of participants answering questions that assess 
characteristics of target categories and attributes (Teige-Mocigemba, Klauer, & Sherman, 2016). 
The traditional IAT is very involved, which can unfortunately lead to wear-out in participant 
engagement. Academics have validated the IAT as a strong approach. Yet, other methods of 
implicit association may be equally, if not more, beneficial in helping different industries reach 
sound conclusions.

flower activates a positive evaluation, then that association will increase the activation level of 
targets such as “happy.”

Other forms of implicit testing methodologies, such as the go-no-go brief IAT (GNAT), have the 
concept displayed on the same page as the attribute. The GNAT is based off the traditional IAT; 
however, allows for a single category to be analyzed rather than having a comparison. The 
participants are instructed, depending on the type of tablet or desktop being utilized, to press 
either a spacebar or a button on the screen if the descriptor and the concept should be 
categorized together. Say the example now focuses on different types of puppies as the target 
concept, there would be an image of a certain type of puppy with a descriptor (as seen in Figure 
3). The amount of time it takes for a participant to click the button reveals the strength of the 
association. 

There are many types of implicit measures, all attempting to 
evaluate the spontaneous reaction of participants. Each 
measurement has strengths and limitations. One of the major 
types of implicit measures is known as evaluation priming tasks. 
When subscribing to this methodology, evaluation priming 
assesses the categorization of words as either positive or 
negative based on the attitude of the object. Essentially, the 
evaluation priming measure addresses how certain experiences 
or elements affect later decisions. Evaluation priming has low 
reliability, and the validity is strongly dependent on the primes 
selected (Goodall, 2011). Knowing the right number of trials 
necessary to create a strong data set with evaluation priming is 
challenging. Too many rounds of testing can result in participants 
becoming disengaged, while too few rounds can make it 
challenging to generalize. Evaluation priming does have a long 
history in research, thus, making the underlying priming 
measures well understood. When the prime is released, it 
immediately activates any associations. The primes automatically 
activate and increases either a positive or negative evaluation 
for other targets (Goodall, 2011). For example, if an image of a

ALTERNATIVE TYPES of Implicit Testing

Figure 3
This is an example of the 

go-no-go association test (GNAT). 
The participant is shown a screen 
that has a category “Labrador” 
with a descriptor of “Playful.” If 
the participant feels as though 

the two concepts should be 
grouped together, the 

participant must press the screen 
(as shown in this image).  

PLAYFUL

Sh      rter Response = Stronger Association

= Weaker AssociationLonger     Response 
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Single Category IAT (SC-IAT) is another measurement utilizing a right and left response key. One 
side of the screen has an object and an attribute, such as “treat” and “good,” and the other side 
has the reverse attribute, in this example “bad.” After a certain number of trials, the attitude 
object then changes its side. SC-IAT can predict intentions; however, it is not immune to faking. 
Similarly, the Extrinsic Affective Simon Task (EAST) is another single category implicit association. 
Within EAST methodology, participants are shown white words that are classified based on the 
valence and colored words that are categorized based on the color. EAST has demonstrated that 
when colored words are with a positive concept, performance is higher with positive white 
words. The reverse is also true. When the negative target concept is represented by the colored 
word, then the performance is superior with the negative white words matching the correct 
response. EAST has low reliability and questionable validity because the results often do not 
correlate with either self-reports or IAT (Goodall, 2011).

Affective Misattribution Procedure (AMP) is a non-reaction time technique that relies on 
participant ratings to determine the implicit measurement. AMP also does not have a 
categorization task, since it focuses on how the methodology influences participantsʼ 
understanding of target items. Participants are first presented a stimulus for a short period of time 
and then immediately shown a neutral stimulus, usually Chinese characters. When shown the 
neutral stimulus, participants are then asked to determine which characters are pleasant or 
unpleasant when compared to the average stimulus. Under this methodology, it is believed that 
the priming image is projected onto the neutral stimulus. If a neutral stimulus is positively rated, it 
suggests that the preceding concept that primed the neutral stimulus has a positive valence. So, if 
there is an ambiguous stimulus, then the participantʼs response is attributed to the primer 
(Goodall, 2011). This methodology only relates to explicit attitude measurements, but assuming 
Chinese pictographs are an acceptable neutral stimulus seems strange, since participants could 
very well be familiar with the Chinese language. Aside from those limitations, AMP is sensitive to 
the object, has high reliability, and has been proven as a good tool to measure behavioral 
intentions. 

These examples are just a few of the most prevalent implicit testing methodologies. Each 
methodology of implicit association has limitations and strengths; however, the focus should 
always be to provide the best methodology for each specific research situation. There is no “one 
size fits all” solution, since some implicit associations are better than others in different scenarios. 
It is part of the research teamsʼ responsility to evaluate the objectives to decide the best 
methodology for each study.  

Analysis
There is a lot that goes into the interpretation of implicit association results.  In a general sense, 
the amount of ease or difficulty a participant has when grouping concepts is used as the 
association strength measure. The response should be simpler (and therefore faster) when items 
share the same response key. The average speed between the initial combined task and the 
reversed combined task is compared as a part of the IAT scoring methodology. Latency 
algorithms are also discussed in the implicit association interpretations, which involve concepts 
such as a D measure being utilized to determine correlations. The conversation about the best 
way to approach analyzing implicit association data is very subjective; however, there are 
general data cleaning procedures that are accepted across the board. Normalizing response
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times is a process that involves adjusting 
values to a more common scale. 
Cleaning the data also includes timing 
out responses by creating a time window 
for the participant to respond. By ridding 
the data of participant outliers that are 
too slow or too fast, it works to avoid 
human error (such as double clicking by 
mistake or intending for a hit to be for 
the previous stimulus). You can also clean 
the data by analyzing individual 
responses to eliminate non-responders or participants that hit the 
spacebar without reading. The interpretation of the implicit association 
data provides insight into the participantsʼ reaction to stimuli. Figure 4 
is an example of how the implicit association scores are presented, 
clearly demonstrating which of the three type of target categories 
have a high, medium or low association with the descriptors chosen 
for this study. 

Figure 4
Implicit Association scores 

representing how the target 
categories are associated (in 

levels of high, medium and low) 
with the chosen attributes.  

HESITATIONS with Implicit Association
While there are many benefits to implicit association, concerns about using this approach should 
be noted. One common misconception of implicit association is that it “directly reflects our 
subconscious.” Although this type of study is analyzing our implicit reactions, saying that it can 
directly report our subconscious is a very bold claim.  Any research suggesting that it can directly 
determine what occurs in our subconscious mind should spark concern. Implicit association 
studies focus on the implicit reaction, not thoughts. A study that analyzes a black person and a 
white person does not have the ability to determine what the participant thinks about either 
individual race. Implicit association can only reveal information about the comparison of black 
people to white people or white people to black people (Teige-Mocigemba, Klauer, & Sherman, 
2016). Implicit association infers the relative measure of association between a category and an 
attribute. Overinterpretation of data can lead to extreme conclusions. Any outlandish statements 
should be critically questioned to avoid abuse when utilizing implicit association.
 
When choosing a research supplier to conduct studies, be cautious. Many companies that supply 
“implicit” research are actually referring to “fast cognitive” approaches. Beware of phrases that 
allude to implicit research without explicitly explaining the methodology. Marketing tactics such 
as “fast cognitive” research are loopholes to avoid using implicit association designs.

There are a few key factors in implicit research that are crucial for developing reputable results. 
Your current mental state or location can have a large influence on implicit associations. The 
implicit association scores can show biases heightened in a certain environment or due to social 
stigmatizations. Results can change from test to test because humans constantly change. The 
noise that is often criticized by scholars just reflects how performance on a test can change from 
moment to moment since variables within us change (ProjectImplicit, 2011). Knowing this about 
humans, the results from a single person will not be a strong predictor of behavior. However, 
there have been several studies that demonstrate the strong predictive validity of implicit
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association (Greenwald, Poehlman, Uhlmann, & Banaji, 2009; Gregg & Klymowsky, 2013). 
Maison, Greenwald and Bruin (2004) investigated three different products via implicit 
association to analyze implicit and explicit attitudes to predict brand preferences, product usage, 
and brand recognition. The findings suggested that implicit association is a strong predictor of 
behavior when compared to overt measures, such as questionnaires. Other studies have utilized 
implicit association in a clinical setting to help detect potential suicidal behavior based on implicit 
associations between death/suicide and self. The findings give encouraging results to better 
advance the understanding and prevention of suicidal behavior (Nock, Park, Finn, Deliberto, 
Dour & Banaji, 2010). Implicit associations are being implemented in various fields as a trusted 
method to predict behavior and explore the implicit.  

How Implicit Association BENEFITS a Company
Implicit association has a major benefit over more traditional methods in its nature of being so 
specific. Implicit association can assess higher order emotions or associations more effectively 
because it can focus on each individual attribute being tested. Check all that apply (CATA) is a 
popular method that is utilized to address a lot of descriptors quickly. While using CATA, 
participants simply check all the emotions or attribute words that relate to a concept. There are 
no intensity levels for any of the items—it is either yes or no. Therefore, even if a participant feels 
as though one concept is happier than another, there is no way to differentiate the items. By 
giving a specific value to the strength of the association, implicit measures can differentiate more 
accurately and scale the items according to the responses.

Physiological measures are also not capable of mapping specific descriptive words. Measures 
such as EEG and HR/GSR can give vectors on valences, i.e. increases in arousal or increases in 
attention; however, those biometrics cannot tell you that the person feels focused. When using 
implicit measurements, the results can infer an association such as focus. For example, there can 
be a strong correlation between a fragrance and feeling focused or a brand as being peaceful. 
By developing a sense of congruency throughout companiesʼ brands, products, and objectives, it 
can ensure brand harmony and create a stronger united company.

Creating content that is compatible with a companyʼs culture and message they are hoping to 
emulate can be very challenging. Consumer behavioral research is constantly trying to help build 
a strong connection among the different outlets of a company, especially in comparison to the 
competitor. For example, Gattol, Sääksjärvi, and Carbon (2011) used implicit association to 
compare three different car competitors: Audi, Ford, and BMW. In this study, the six attributes 
examined were safety, youthfulness, reliability, aggressiveness, eco-friendliest and innovativeness. 
The implicit association from this study was internally consistent and had trends emerge about 
each comparison. The findings showed Ford to be associated with aggressiveness less than Audi, 
but Audi to be associated with aggressiveness less than BMW. This study gave insight into brand 
association and provided a better sense of how consumers perceive brands. This example is one 
of the many studies that utilized implicit association during the development of its marketing 
approach. Members of the R&D team, stakeholders, and marketing executives alike all benefit by 
learning how to integrate these findings into progressive action within the company. 

Along with being very scalable, implicit association is an easy task to implement, creates large 
effect sizes, and has strong reliability (Greenwald & Nosek, 2001). The required equipment to
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partake in implicit association is minimal, and the set-up of implicit association resembles a 
matching game based on opinions, making it a fun experience for the participant. Higher 
participant engagement equates to better results and a more pleasant overall experience for all 
parties involved. The use of implicit association allows us to understand the intuitive perception of 
a brand and consumer behavior based on associations.

Implicit Association as a Stronger Research Method
There is no concern about participants concealing beliefs since it can ask an indirect question that 
bypasses bias. Since the initial release of implicit association testing in 1998, its application has 
expanded from implicit attitude measurements to self-concepts, stereotypes, self-esteem, implicit 
egotism, and implicit partisanship (Herr, Kardes & Haugtvedt, 2012). Implicit association is 
beneficial in multiple niches. Uncovering the strength of associations in marketing stimuli or 
brand-related concepts is becoming more mainstream as a tool to better understand the 
consumer. It pairs well with multiple, different biometric features to provide both a qualitative 
and quantitative process to answer pressing questions. The methodology can be applied to 
various brands, logos, packaging, fragrance, taste, etc. Implicit association is extremely 
advantageous for companies within these markets because it is very challenging to find 
comparable descriptors for nontangible products such as smell.

Research does not have a single approach that works for every question. By combining methods 
that integrate well, a global perspective of the consumerʼs reaction is obtained. Objectively 
discovering trends in human behavior gives us the ability to reliably predict if something will 
reoccur. Having a window into an unfiltered, unbiased perspective gives so much value to 
understanding human behavior.

Implicit association makes it possible to assess holistic consumer 
product perceptions for cross-modal associations. Cross-modal 
perceptions involve multiple sensory modalities that influence 
observations. Our bodies react to stimulus in various ways, and 
to fully comprehend how the participant interacts with a 
stimulus, it is helpful to assimilate processes for a better overall 
idea. Cross-modal perception and integration involve 
interactions between sensory and cognitive perceptual 
modalities. By measuring visual attention through eye tracking 
or emotional arousal through skin conductance, in combination 
with implicit associations, we can infer not only how the body 
reacts, but also what is causing it.
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Figure 5
An example of cross-modal 
association being utilized 

with implicit association and 
skin conductance. 

IF YOU ARE INTERESTED IN LEARNING MORE ABOUT HOW THE USE OF IMPLICIT ASSOCIATION OR 
OTHER METHODOLOGIES CAN HELP YOU ANSWER YOUR RESEARCH QUESTIONS, PLEASE FEEL FREE TO 

CONTACT HCD RESEARCH VIA EMAIL INFO@HCDI.NET OR CALL 908.788.9393.

HAPPY
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