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Implicit Measurement of the Moral Self-Image Using the Go/No-Go
Association Task (GNAT) - An Empirical Investigation of the
Convergent Validity Between Explicit and Implicit Measures

Louisa Felicitas Bläßer

Technical University of Munich

Abstract

While people are increasingly aware of climate change, many still resist lifestyle changes. Research now focuses on under-
standing conscious (explicit) and unconscious (implicit) attitudes to encourage sustainable behavior. This thesis used the
Go/No-Go Association Task (GNAT) to measure participants’ implicit moral self-image and examine its correlation with an
explicit moral self-image questionnaire, indicating convergent validity and effective application of the GNAT as an implicit
measure of the moral self-image. After applying exclusion criteria, 68 participants were randomly assigned to two groups
with different word lists. Results showed that repeated exposure to fewer words in group A led to little or no correlation,
while group B, using more varied words, showed higher correlation and good convergent validity. This demonstrates that
the GNAT effectively measures moral self-image when learning effects are avoided. The findings offer insights into implicit
attitudes that influence decisions and yield practical implications for different stakeholders. This thesis contributes through
its experimental design, adapted exclusion criteria, and sample correction of all perfect responses, validating the GNAT as an
implicit measure and offering a foundation for future research.

Keywords: convergent validity; explicit measures; go/no-go association task (GNAT); implicit measures; moral self-image

1. Introduction

Have you ever ordered something online, used non-
recyclable packaging, chosen a non-organic product, not
separated food waste appropriately, or traveled by plane?
The answer is likely yes, as we face many sustainable deci-
sions daily. Unsustainable behavior is perceived as immoral,
as people are increasingly aware of their impact on climate
change (Sachdeva et al., 2015). But why do people engage
in unsustainable and, consequently, immoral behaviors?

I would like to thank Konrad Kober, my Bachelor’s thesis supervisor, for
his dedicated support, continuous encouragement, and constructive feed-
back throughout the duration of this thesis. I am especially grateful for
his valuable assistance and expertise in the experimental design. Addi-
tionally, I would like to thank Prof. Dr. Alwine Mohnen from the Chair of
Corporate Management at the Technical University of Munich for serving
as my examiner.

There has been an increasing focus on understanding the
psychological drivers that motivate immoral behavior in the
last decades, especially with the intensifying global climate
crisis (Sachdeva et al., 2015). The ultimate goal is to use this
knowledge to nudge people further into being more sustain-
able (Fischer et al., 2012; Sachdeva et al., 2015). Therefore,
it is essential to understand why people behave immorally
and how people’s morality can be measured.

Traditional explicit measures often fall short of capturing
the perception of people’s moral selves. Social desirability bi-
ases influence the answers given in such self-report question-
naires (Crowne & Marlowe, 1960). In recent decades, vari-
ous implicit measures have been developed to measure un-
conscious attitudes. The most famous method is the Implicit
Association Test (IAT), which was further developed into the
Go/No-Go Association Task (GNAT). Previous research has
already implicitly assessed the moral self-image (perception
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of one’s own morality) with the IAT, yielding promising re-
sults (Perugini & Leone, 2009). However, little research has
been devoted to the GNAT, and it has only been used once to
capture the moral self-image (Ferguson, 2018).

This bachelor’s thesis uses the GNAT to measure the im-
plicit moral self-image and to examine the convergent va-
lidity (the ability of two measures to capture a joint con-
struct (Carlson & Herdman, 2012)) of this implicit measure-
ment method by correlating it with an explicit moral self-
image questionnaire. It aims to answer the following re-
search question: “To what extent can the Go/No-Go Asso-
ciation Task (GNAT) be effectively applied to measure moral
self-image, and is there a correlation between the outcomes
of this method and the explicit moral self-image?”

The timing for this research is crucial, as it aligns with
the growing interest in sustainable practices and the need
to deepen the understanding of the internal, implicit moti-
vations behind a behavior change (Mazar & Zhong, 2010;
Sachdeva et al., 2015; Schlegelmilch & Simbrunner, 2019).
Applying implicit psychological tests, such as the GNAT, to
consumer behavior or marketing strategies opens up a new
field of research. These measures improve the assessment of
implicit attitudes toward products or brands because the im-
plicit test procedures are based on less biased, unconscious
answers and reactions and, therefore, are very valuable for
subsequent analyses. An effective and validated tool to de-
termine people’s moral self-image could provide essential in-
sights for different stakeholders to influence consumers to-
ward more sustainable and moral choices.

This thesis is structured as follows:
Chapter 1 briefly introduces the topic and aim of this the-

sis. Chapter 2 reviews current research literature, present-
ing theories of moral behavior, important definitions, and
measurement methods, leading into Chapter 3, which cov-
ers the methodology and detailed research design of the per-
formed GNAT experiment. Chapters 4 and 5 present the
compelling results and elaborate on the experiment’s key
findings, discussing its limitations, suggestions for future re-
search, and implications for practitioners in management and
policy. Chapter 6 provides a comprehensive summary of the
main findings of the experiment, reflecting on the research’s
significance.

2. Theoretical Background

A wide range of theories are trying to explain why peo-
ple behave immorally. The rational economic model expects
people to behave immorally whenever their potential gain
exceeds their expected punishment since it is the best choice
economically (Becker, 1968). Following this reasoning, peo-
ple should behave immorally every time they could poten-
tially gain more than they would lose. In contrast, it can
be observed that people intrinsically limit their immorality
and avoid too much lying if it threatens their perception of
their own morality (moral self-image) (Mazar et al., 2008;
Sachdeva et al., 2009). It appears that the idea of an en-
tirely rational person (e.g., homo economicus (Melé & Can-

tón, 2014)) does not apply to most people and situations.
Instead, an internal force seems to restrict people from ex-
ploiting the potential benefits of cheating to its full extent
(Cornelissen et al., 2013; Mazar et al., 2008).

It becomes evident that people face an internal conflict
whenever they have an opportunity to cheat (Barkan et al.,
2015; Mazar et al., 2008). This ethical dissonance is a state
of tension that occurs when people are either tempted to ben-
efit from their immoral behavior or to uphold a positive moral
self-image, also known as moral self-concept1 (Mazar et al.,
2008). Festinger (1957) describes this state as cognitive dis-
sonance and argues that its presence motivates people to sub-
sequent action, which reduces this dissonance. People devel-
oped different strategies to engage in immoral behavior to re-
solve this internal conflict and distressing state, particularly
without updating (and depressing) their moral self-image.

Erikson (1964) explains this motivating force as the in-
trinsic need for people to act according to their (moral)
identity. Researchers interpret moral identity, defined as
“the use of moral values to define the self” (Johnston et al.,
2013, p. 209), as a moderator and motivational driver to act
morally (Aquino & Reed, 2002; Blasi, 1993; Erikson, 1964).

The following section will introduce different theories
that investigate why people behave immorally.

2.1. Moral Theories
2.1.1. Self-Concept Maintenance

Mazar et al. (2008) propose a theory of self-concept main-
tenance. They argue that people try to balance maintaining
an honest self-concept and gaining from lying. According to
Mazar et al. (2008), people would cheat to a certain extent as
long as they do not need to update their moral self-concept
(of being honest). This compromise allows them to bene-
fit from cheating without negatively impacting their moral
self-image. The authors also suggest that people use differ-
ent techniques to decide on this motivational dilemma and
to determine the degree to which cheating aligns with their
moral self.

A powerful technique is, for instance, self-serving justifi-
cation (Shalvi et al., 2015). It suggests that people would try
to find reasons for questionable behavior to make it seem less
immoral when their moral self-image is threatened. Shalvi
et al. (2015) distinguish between pre-violation justification
(before the immoral action) and post-violation justification
(after the immoral action).

Pre-violation justification excuses the immoral action and
thus reduces the threat to the moral self-concept beforehand
(Shalvi et al., 2015). There are several strategies for this
pre-violation justification. Examples are ambiguous actions,
altruistic cheating, and moral licensing (Shalvi et al., 2015).
Whenever the norms and rules for a situation are ambigu-
ous, the actor could invent facts and reasons to justify his2

1 These terms can be used interchangeably (Jordan et al., 2015)
2 For better readability, only the pronouns “he/him/his” are used through-

out this thesis
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actions. If a lie does not cause harm to other people but in-
stead would help to benefit the actor and other people, it is
more likely to observe cheating (altruistic cheating) (Erat &
Gneezy, 2012). Through moral licensing, people justify their
bad behavior with their initial good actions (Merritt et al.,
2010; Shalvi et al., 2015). In contrast, post-violation justifi-
cation is a tool to justify immoral behavior after the action has
already been conducted. This could be, for instance, through
(partially) confessing or distancing themselves from their ac-
tion by looking at others’ immoral behavior (Shalvi et al.,
2015).

People generally try to maintain or even enhance their
moral self-image (Jordan et al., 2015; Mazar et al., 2008;
Shalvi et al., 2015). They do this by behaving morally or
biasing their cognitive perception with examples like self-
serving justifications (Monin & Jordan, 2009). Monin and
Jordan (2009) argue that people who value morality greatly
pay more attention to their moral self-image, and deviations
from their moral self-concept impact their self-worth more
significantly compared to people with a lower importance on
being moral. This moral self-image can also be influenced by
previous and current situations. A deviation from their as-
pired level motivates people to take subsequent actions to re-
duce this dissonance (Cornelissen et al., 2013; Jordan et al.,
2015). Monin and Jordan (2009) refer to that as behavior-
generating power. To predict peoples’ behavior, their individ-
ual moral self-image, which fluctuates and deviates over time
(Jordan et al., 2015), must be considered.

2.1.2. Moral Balancing Model
There are two contrasting approaches when predicting

peoples’ moral actions after they have acted morally or im-
morally. Either the actor behaves consistently with his initial
action, or the subsequent behavior is the opposite of his pre-
vious action (moral balancing).

Freedman and Fraser (1966) introduced the Foot-In-The-
Door-Technique, which is nowadays widely used in negoti-
ation strategies and a great example of consistent behavior.
They elaborate that people who already agreed to do a small
favor were more likely to agree to do a second, even larger
favor.

An example of consistent moral behavior would be if a
man returns a lost wallet to the owner after offering a seat
in public transport to an elderly woman. The negative case,
which still reflects consistent behavior, would be that the man
does not offer his seat to the elderly woman and keeps the
wallet as well.

Mullen and Monin (2016) argue that people show consis-
tent behavior when they focus abstractly on values and their
initial behavior. In contrast, people exhibit a balancing be-
havior when they think more concretely about their initial
behavior and what they have accomplished with it. This al-
ternating pattern is described as moral balancing. After a
previous immoral action, the actor behaves morally in the
subsequent action, or vice versa.

This moral balancing model was developed in 1990 by
the psychologist Mordecai Nisan. It states that people con-

sider previous behavior when making moral decisions. Ac-
cording to Nisan (1990), people try to balance their current
moral self around a fixed personal moral standard (equilib-
rium). This personal reference point is essential for people as
they constantly compare their current state with this self-set
standard, which they want to maintain over time (Miller &
Effron, 2010). Nisan (1990) assumes that when their moral
status drops below a personal tolerable level, people will re-
frain from doing an immoral action. However, this satisfac-
tory level of morality is lower than the ideal level, and those
minimum requirements are determined mainly by a person’s
moral identity (Nisan, 1990).

Following this reasoning, a person who recently did
something immoral would instead choose an altruistic ac-
tion in order to compensate for the previously generated
deficit in his own moral balance (moral cleansing). A person
who is currently in moral surplus would be more likely to
perform a subsequent selfish action (moral licensing) (Nisan,
1990). In other words, balancing happens when a moral ini-
tial behavior leads to the opposite in a subsequent behavior
(Jordan et al., 2011; Mullen & Monin, 2016; Zhong et al.,
2010).

When balancing a previous action, these two directions
can be observed: moral cleansing and moral licensing.

Moral Cleansing

Moral cleansing (or moral compensation) happens when
a previous immoral behavior causes a subsequent moral be-
havior (Mullen & Monin, 2016; Perkins et al., 2024). This
can be explained by an analogy of a moral bank account,
the moral credits model (Perkins et al., 2024). If a person’s
metaphorical moral bank account is in deficit, he wants to re-
balance it with a subsequent moral behavior (Nisan, 1990).
This could be done by performing a morally good action or re-
fraining from immoral actions, such as cheating (Cornelissen
et al., 2013). Continuing with the previous example, a man
who did not offer his seat on the bus to an elderly woman
would be more likely to return a lost wallet to its owner to
compensate for this deficit in his moral balance. Researchers
explain this effect through people’s motivation and willing-
ness to invest effort to repair their shortfalls (Jacobsen et al.,
2018).

Additionally, there is strong evidence that people need
to physically cleanse themselves after behaving immorally.
Zhong and Liljenquist (2006) show that people who recall an
immoral act would be more likely to choose antiseptic wipes
compared to other products. They explain that the partici-
pants need to wash away their sins and cleanse themselves
after their moral purity has been threatened.

Moral Licensing

The moral licensing effect describes the contrasting and
somewhat counterintuitive observation: Good previous be-
havior leads to less positive or even bad behavior. In other
words, people justify their bad behavior with their previous
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good action (Jacobsen et al., 2018; Merritt et al., 2010).
Moral licensing can be explained from two different per-

spectives: the moral credits model and the moral credentials
model.

The moral credits model explains the licensing effect as
people accumulate credits in their hypothetical moral bank
account when they do something good. They can use these
credits and “withdraw” them to justify subsequent negative
behavior while maintaining an overall positive balance (Ef-
fron & Monin, 2010; Merritt et al., 2010; Miller & Effron,
2010). Moral licensing starts with a surplus in the moral bank
account and withdraws credits to allow people to perform a
negative action (Perkins et al., 2024).

The second explanation, the moral credentials model, ex-
plains the moral licensing effect with a different interpreta-
tion of the subsequent behavior. According to Monin and
Miller (2001), people are less likely to interpret their sub-
sequent behavior as immoral after they have performed an
initial moral act. Instead of earning a right to perform this
immoral act without punishment, the initial moral behavior
has provided a lens through which the following behavior is
interpreted differently (Mullen & Monin, 2016). This process
is more likely when the subsequent behavior is ambiguous
and can be interpreted positively (Mullen & Monin, 2016).
For example, by recommending a woman for one job, people
built positive credentials as being someone without prejudice
and were more willing to express that a man was better suited
for a second job (Monin & Miller, 2001). In this experiment
by Monin and Miller (2001), the second behavior was am-
biguous. It could be explained by illegitimate or legitimate
motives (sexism or pragmatism). The credentials of not be-
ing sexist, e.g., established through actively recommending
a woman for the first job, help to interpret the second action
positively, e.g., favoring a man for the second job, due to the
actor’s history, without affecting the actor’s moral self-image
(Monin & Jordan, 2009; Monin & Miller, 2001).

Both models explain that a previous moral action can lead
to immoral or questionable behavior later on. The key dif-
ference is that in the moral credits model, the actor is fully
aware of the second action’s immorality but decides to af-
ford this decrease in his overall moral balance. In contrast,
in the moral credentials model, the positive first action helps
to disambiguate and interpret the second action differently
(Monin & Jordan, 2009). To clarify this tension between the
two models, Monin and Jordan (2009) suggest that the moral
credits model is at work in unambiguous cases, where the
meaning of the target behavior is clearly interpreted as im-
moral and unaffected by the previous action, while the moral
credentials apply for ambiguous cases. However, both mod-
els predict the same behavior and support the importance of
acknowledging a dynamic moral self-image. These models
suggest that recent actions shape a person’s moral self-image
and influence his future moral behavior (Monin & Jordan,
2009).

Moral Self-Image in the Moral Balancing Model

The moral credits model describes a mechanism for peo-
ple to balance their moral or immoral behavior with an ac-
cumulated or depleted moral bank account, reflecting the in-
crease or decrease of the moral self-image, respectively (Mer-
ritt et al., 2010; Zhong et al., 2010). This enables people to
repair their moral self-image by compensating for their self-
ish actions afterward (moral cleansing) (Perkins et al., 2024;
Schlegelmilch & Simbrunner, 2019) or using their bolstered
moral self-image (from a previous action) to perform a sub-
sequent immoral act (moral licensing) (Cornelissen et al.,
2013; Effron & Monin, 2010; Monin & Jordan, 2009; Nisan,
1990).

This emphasizes that the moral self-image plays a cen-
tral role in moral decision-making. Its discrepancies from
the actor’s personal standard (equilibrium) motivate balanc-
ing behavior (Nisan, 1990). While the balancing could be
observed, and there is empirical evidence (Cornelissen et al.,
2013; Lee & Hsieh, 2013; Ploner & Regner, 2013), measur-
ing the moral self-image is also important. Cornelissen et al.
(2013) first attempted to measure the moral self-image with
a scale of differences between the desired and the perceived
moral self. Jordan et al. (2015) developed this scale further
to provide a tool that actively and explicitly measures the
moral self-image. However, there is still little empirical evi-
dence of the deviations and fluctuations in time of the moral
self-image (Perkins et al., 2024).

2.2. Definitions
As the previous section illustrated, different theories try

to explain immoral behavior. Given the important role of the
moral self, moral psychology increasingly shifted its focus to
it to extend moral reasoning and predict behavior (Monin &
Jordan, 2009). Before introducing some measurement meth-
ods, two terms must be defined accordingly in the context of
the moral self: moral identity and moral self-image.

2.2.1. Moral Identity
Aquino and Reed (2002) define moral identity “as a self-

conception organized around a set of moral traits.” (p. 1424).
They suggest that moral identity is relatively stable over time
and identify two dimensions: Internalization and Symboliza-
tion. Internalization describes how important it is for a per-
son to have (nine) moral traits: “caring, compassionate, fair,
friendly, generous, helpful, hardworking, honest, and kind.”
(Aquino & Reed, 2002, p. 1426). Symbolization describes
the degree to which a person wants to be seen as moral
or demonstrate these traits through their actions to others
(Aquino & Reed, 2002). The researchers propose that peo-
ple behave morally when they assess a specific moral trait as
essential for their self-concept. Moral identity should, there-
fore, be a motivational driver for acting consistently (Aquino
& Reed, 2002) and is the basis for moral motivation (Erikson,
1964; Nisan, 1990).

To measure moral identity actively, Aquino and Reed
(2002) asked participants to rate how important it is for
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them to possess these traits (Internalization) and if they
participate in activities (e.g., hobbies), wear clothes or buy
products that identify them as having these characteristics
(Symbolization) (Aquino & Reed, 2002).

2.2.2. Moral Self-Image
Jordan et al. (2015) introduced the concept of the moral

self-image to explain how the self-perception of the individ-
ual’s morality fluctuates. They define the moral self-image as
the malleable and dynamic moral self-concept.

A person’s moral self-image can be described as the an-
swer to the question “’How moral am I?’” (Monin & Jordan,
2009, p. 347). This reflects exactly how morally individuals
see themselves at any point in time. The moral self-image
is part of the dynamic working self-concept, the malleable
part of the self (Jordan et al., 2015). It is completely sub-
jective and only measures how moral persons perceive them-
selves (Jordan et al., 2015). Monin and Jordan (2009) high-
light that individuals can constantly show differences in their
moral self-image, as it can be lowered or bolstered through
previous actions, which motivates subsequent behavior. The
researchers agreed that the moral self-image has a behavior-
generating power (Jordan et al., 2015; Monin & Jordan,
2009).

Due to the lack of previous empirical measurement meth-
ods, Jordan et al. (2015) introduced an explicit nine-point
Likert scale to measure the moral self-image as highly con-
nected to the traits of a typical moral person (based on the
traits introduced by Aquino and Reed (2002)). This elab-
orated scale has been used as an explicit moral self-image
measure in previous research (Ferguson, 2018) to investigate
the convergent validity, which “reflects the extent to which two
measures capture a common construct.” (Carlson & Herdman,
2012, p. 18).

2.3. Measurement Methods
2.3.1. Explicit vs. Implicit Measures

In order to understand, predict, and control human be-
havior, psychologists have been trying to measure people’s
cognitive processes, attitudes, and self-image (de Houwer,
2006).

A straightforward approach is to conduct a survey and ac-
tively ask participants about their opinions toward a situation
or an object. This explicit method is easy to conduct, com-
prehensible, and easily measured (de Houwer, 2006). The
most common approach for measuring the moral identity or
the moral self-image is letting participants rate different per-
sonality traits on a Likert scale. This approach assesses how
important these personality traits are for them (moral iden-
tity) (Aquino & Reed, 2002) or how much they are already
fulfilling some characteristics compared to the person they
want to be (moral self-image) (Jordan et al., 2015). How-
ever, despite their wide use (Asendorpf et al., 2002), these
surveys might be subject to impression management (Paul-
hus, 1984), which means that participants include answers
to be seen in a favorable light. When being asked, people are

influenced by concerns about their self-presentation (Doherty
& Schlenker, 1991; Schnabel et al., 2007) and social desir-
ability (Crowne & Marlowe, 1960), which could incentivize
them to give socially conform answers to the interviewer. Ad-
ditionally, these surveys are limited to the introspective per-
sonality and might not reflect a person’s entire personality
(Schnabel et al., 2007).

Because of these disadvantages, new implicit measures
have been developed. Initially introduced in social psy-
chology, implicit measures are now widely applied across
different disciplines and commonly used in psychology (de
Houwer et al., 2009). But what is an implicit measure ex-
actly? de Houwer (2006) suggests using the synonym au-
tomatic when explaining implicit effects. A process can be
called automatic when it still operates, although the partic-
ipants are unaware of results, stimulus, or procedure, do
not have a specific goal, or do not invest many cognitive re-
sources (de Houwer, 2006). Following this argumentation,
the same should apply to an implicit measure. This mea-
sure intends to get an immediate (automatic) response from
people without them being aware of it or involving their cog-
nitive thinking. Such an implicit or indirect measurement
method could be used to measure a person’s unconscious at-
titude (Bartels & Schoenrade, 2022; Schnabel et al., 2007).

2.3.2. Implicit Association Test (IAT)
As a way to avoid biases of explicit measurement, Green-

wald et al. developed the Implicit Association Test (IAT) in
1998. This test aims to measure the relative implicit associa-
tion strength of two contrasting concepts (target categories)
(e.g., FLOWER-INSECT) and PLEASANT-UNPLEASANT3

(evaluation attribute) (Greenwald et al., 1998)).
In their initial experiment, all participants should re-

act by pressing an assigned key on the left or right. In
different blocks, a target category and an attribute are as-
signed to one key. For example, the left key is assigned to
FLOWER + PLEASANT, whereas the right key is assigned
to INSECT + UNPLEASANT. Whenever a stimulus (either
a FLOWER, an INSECT, a PLEASANT, or an UNPLEASANT
word) appears on the screen, the participant should press
the assigned key (Greenwald et al., 1998). In other words,
the stimuli should be classified into four mutually exclusive
categories (FLOWER, INSECT, PLEASANT, or UNPLEASANT)
(Greenwald et al., 1998; Schimmack, 2021). Participants are
required to distinguish between words referring to INSECT
+ FLOWER and words referring to PLEASANT + UNPLEAS-
ANT words. For instance, with the assigned keys described
above, the stimuli tulip or happy should be assigned to the
left key (FLOWER + PLEASANT), whereas wasp or rotten
should be assigned to the right key (INSECT + UNPLEAS-
ANT) (Greenwald et al., 1998). After the first combined task
of discrimination between the target categories and evalu-
ation attributes, a second block with a reversed combined

3 The categories (target categories and evaluative attributes) are written
in capital letters.
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task was conducted. In this reversed combined task, one key
was assigned to INSECT + PLEASANT, and the other key was
assigned to FLOWER + UNPLEASANT.

It is fundamentally assumed that participants’ response
time is faster when the association between the target cat-
egory and the evaluative attribute is stronger (de Houwer,
2006; de Houwer, 2001; Greenwald et al., 1998; Johnston
et al., 2013). This means that the pairing FLOWER + PLEAS-
ANT should be easier compared to the INSECT + PLEAS-
ANT pairing if the association between FLOWER and PLEAS-
ANT words is stronger (de Houwer, 2006; de Houwer, 2001;
Greenwald et al., 1998; Johnston et al., 2013). With this
experiment, Greenwald et al. (1998) provided significant re-
sults demonstrating that the incompatible combination of IN-
SECT + PLEASANT was more challenging to confirm, and
participants had longer response times compared to the com-
patible combination of FLOWER + PLEASANT. The authors
explain this effect with a stronger association and familiar-
ity between FLOWER + PLEASANT words and than between
INSECT + PLEASANT words, indicating a more positive at-
titude toward FLOWERS than INSECTS (Greenwald et al.,
1998).

While the IAT was quite revolutionary, set new standards,
and offered new opportunities, criticism about the IAT and
implicit measures, in general, needs to be addressed. There
are concerns about its construct validity (Schimmack, 2021),
its capability to predict behavior (Bartels & Schoenrade,
2022; Brownstein et al., 2020), and its temporal instability
(Brownstein et al., 2020; Schimmack, 2021).

Schimmack (2021) raises concerns that there is no con-
sensus about what the IAT measures and that it is difficult
to compare if it measures something different than explicit
measures. This problem has been recognized by the dual
attitudes model (Wilson et al., 2000) (also known as the
double dissociation model (Perugini, 2005)), which clearly
distinguishes implicit and explicit attitudes into two systems
(Wilson et al., 2000). According to this model, implicit mea-
sures predict impulsive, spontaneous, and automatic behav-
ior, while explicit measures predict controlled and conscious
behavior (Wilson et al., 2000). In agreement with the dou-
ble dissociation model, Johnston et al. (2013) suggest that
implicit and explicit attitudes can only be measured with im-
plicit or explicit measurement methods, respectively.

The contrasting perspective describes an additive view,
where both types of attitude describe a “different portion
of variance in the same criterion” (Perugini, 2005, p. 29).
Fazio and Olson (2003) argue that both measures assess the
same construct and explain a potential difference between
the measurement methods with participants’ deliberative
control strategies.

The IAT and other implicit measurement methods can add
predictive insights to self-report measures (Brownstein et al.,
2020) and investigate the implicit moral self-image. Consid-
ering the concerns about the behavior predictability of the
IAT, there are several studies about predictions of voting be-
havior with the IAT. For example, Friese et al. (2007) suc-
cessfully predicted the voting behavior and attitudes for the

German parliamentary elections in 2002. They used a single-
target IAT, where one key was assigned to an evaluative at-
tribute and the target category, while the second key was
assigned only to the opposing attribute. This single-target
IAT yielded excellent validity in predicting voting behavior
(Friese et al., 2007).

2.3.3. Go/No-Go Association Task (GNAT)
To expand the use of implicit measurement methods and

the Implicit Association Test (IAT), a new method was de-
veloped by Nosek and Banaji (2001). They introduced the
Go/No-Go Association Task (GNAT), which mainly focuses
on the error rate as the dependent variable to measure the
strength of implicit associations (Greenwald et al., 1998;
Nosek & Banaji, 2001).

Unlike the previously known implicit methods, in the
GNAT, only a single concept (target category / e.g., ME) is
evaluated considering one attribute dimension (evaluative
attribute / e.g., GOOD) (Bassett & Dabbs, 2005; Ferguson,
2018; Nosek & Banaji, 2001). The GNAT does not need
two contrasting concepts (two target categories); hence, it
is more flexible and can reveal new aspects of social cogni-
tion. Another difference is that only one response (key) is
required for the GNAT (Nosek & Banaji, 2001), simplifying
the experimental setup.

During the task, a target stimulus (signal item) or a dis-
tracter stimulus (noise item) is presented on the screen for
some milliseconds. Following the experimental design and
example of Ferguson (2018) for the GNAT, when a stimulus
word that is similar to either the attribute (e.g., GOOD) or the
target category (e.g., ME) is shown, the participant should
press the space bar (or any key) to give a Go response. On
the contrary, when the word on the center of the screen does
not match the attribute or the target category (= distractor),
no response (No-Go) is required, and the participant should
refrain from pressing any key.

According to Nosek and Banaji (2001), the strength of
association in the GNAT is determined by how well stimuli
words associated with the target category and the attribute
(for example, ME+ GOOD) are distinguished from distractor
items unrelated to these concepts. The authors suggest that
the sensitivity between the pairing conditions (in this exam-
ple, ME + GOOD or ME + BAD) illustrates the strength of the
association between the target category and the evaluative
attribute (Greenwald et al., 1998; Nosek & Banaji, 2001).
In general, the faster and/or the fewer errors (and therefore
easier) the response, the stronger the association. Greenwald
et al. (1998) and Nosek and Banaji (2001) argue that both
error rates and average response times can provide informa-
tion about task performance due to a speed-accuracy trade-
off. Nevertheless, most implicit measures focus solely on re-
sponse times “as the dependent variable and therefore may lose
relevant information contained in error rates.” (Nosek & Ba-
naji, 2001, p. 628).

Previous research in psychology has used the GNAT to in-
vestigate different implicit attitudes. For example, implicit
spider fear associations (Teachman, 2007), implicit bias in
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phrasing drug addiction (Ashford et al., 2019), and implicit
attractiveness beliefs of people who are constantly worrying
about their physical appearance (Buhlmann et al., 2011).
Those studies provide significant insights into the reliabil-
ity and validity of the GNAT. In those applications, the re-
searchers suggest that the GNAT is an effective tool for mea-
suring involuntary associations and might help measure im-
plicit associations, especially since it does not require a com-
parison category on a second key (Buhlmann et al., 2011;
Teachman, 2007; Williams & Kaufmann, 2012). Williams
and Kaufmann (2012) specifically investigated the reliabil-
ity of the GNAT. They recommend a minimum of 40 trials per
block for minimally acceptable reliability and at least 80 tri-
als per block for good reliability. They argue that the GNAT
is a valuable tool with many advantages and should be used
in further research. (Williams & Kaufmann, 2012). By omit-
ting a comparison concept (unlike the IAT), the GNAT can
use distractor items more flexibly, allowing for a direct as-
sessment of the attitude (Nosek & Banaji, 2001). “In addi-
tion, the GNAT may be less susceptible to errors introduced by
term valence and less biased by response criteria than reaction
time-based techniques.” (Boldero et al., 2007, p. 354).

The convergence between implicit and explicit personal-
ity traits was examined by Boldero et al. (2007). They sup-
port the reliability and convergent validity of the GNAT when
controlling the systematic variance of the GNAT. However,
as their explicit measure was conducted before the implicit
GNAT, it is possible that this inflated their associations and,
thus, the correlation between both measures (Boldero et al.,
2007).

Unfortunately, sufficient research in the moral domain,
including the GNAT, has not yet been conducted. Previous
studies focused on predictions about moral behavior with im-
plicit measurement methods, like the IAT (Perugini & Leone,
2009). Another study tried to measure the moral identity
with the IAT (Johnston et al., 2013). The only known publi-
cation of an application of the GNAT to measure the implicit
moral self-image is a dissertation by Ferguson (2018), who
failed to show moral balancing effects.

Implicit measures, such as the IAT and GNAT, can eas-
ily be implemented into software and be used as a portable
version on mobile devices, thus overcoming the limitation of
requiring a local computer (Bassett & Dabbs, 2005; Dabbs et
al., 2003). This provides several advantages. Firstly, it tests
participants in a more natural setting outside a laboratory
(Bassett & Dabbs, 2005; Dabbs et al., 2003). This real-life
setting could lower the feeling of being observed during the
experiment and lead to more honest and impulsive answers.
Secondly, Bassett and Dabbs (2005) argue that portable ver-
sions could be used to measure malleable attitudes at dif-
ferent times and important events. Thirdly, having a mobile
and portable version of these tests could help to reach pop-
ulations that would usually not participate in laboratory ex-
periments. Fourthly, more people could participate because
the effort needed is much less, as they are no longer required
to go to the laboratory (Bassett & Dabbs, 2005).

3. Methodology

3.1. Research Design
This bachelor’s thesis aims to apply an existing im-

plicit measurement method, the Go/No-Go Association Task
(GNAT), to measure the participants’ implicit moral self-
image and analyze these results for a correlation with their
explicit moral self-image. It intends to investigate the effec-
tiveness of the GNAT with the convergent validity between
the implicit and explicit measures. As explained in Chap-
ter 2, most of the previous research to measure the moral
self-image is not based on the GNAT (e.g., Johnston et al.,
2013; Perugini and Leone, 2009).

The underlying parameters of the performed experiment
and the test setup were as follows:

3.1.1. Experimental Design

Objective & Material & Groups & Variables

Objective: Measure the implicit moral self-image and an-
alyze the correlation with the explicit moral self-image (con-
vergent validity).

Material and Groups: Inspired by Ferguson (2018), who
failed to provide significant evidence for moral balancing us-
ing the GNAT, her experiment was reproduced in group A us-
ing the exact same stimuli (six words for GOOD/BAD and
four words for ME/OTHER) to be consistent with her re-
search method. In group B, the list of words was extended
for potentially stronger effects.

Group A: These stimuli words were replicated from Fer-
guson (2018):

ME: me, I, my, myself

OTHER: other, others, them, they

GOOD: good, honest, faithful, modest, sincere, al-
truist

BAD: bad, dishonest, deceptive, pretentious, arro-
gant, cheater

Group B: The extended stimuli words (attributes) were
selected from different scientific papers and measured in a
pre-study according to their evaluative intensity (see Ap-
pendix V.I Pre-Study GOOD & BAD). This group used 20
stimuli words for each attribute and 15 for each concept cat-
egory (ME & OTHER). To be consistent with Ferguson (2018)
and the previous group A, the 40 attribute stimuli (57.14%)
and 30 concept category stimuli (42.86%) in relation to the
total stimuli of 70 in group B was almost equal to the 12 at-
tribute stimuli (60%) and 8 concept category stimuli (40%)
initially introduced by Ferguson (2018).

The used stimuli words in group B were:

ME: me, I, my, myself, mine, self, personally, one-
self, person, intrinsic, own, individual, ego, inner
essence, inner self
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Table 1: Possible outcomes of the Go/No-Go Association Task, inspired by “Trial of yes-no experiment” in Macmillan (2002)

Response

Go No-Go

Stimulus
Signal (target item) Hit ◦ Miss ×

Noise (distractor item) False Alarm × Correct Rejection ◦

OTHER: other, others, them, they, their, them-
selves, theirs, his, him, her, anybody, anyone, those
people, persons, the individuals

GOOD: caring, fair, compassionate, friendly, hard-
working, generous, helpful, kind, honest, faithful,
altruist, modest, sincere, genuine, joyful, patient,
grateful, loyal, forgiving, respectful

BAD: hostile, unfair, lazy, unhelpful, ruthless,
selfish, evil, brutal, hateful, angry, impatient,
bad, dishonest, deceptive, pretentious, arrogant,
cheater, disrespectful, disloyal, egocentric

Variables: The stimuli word lists (group A or B) served
as independent variables. The dependent variables were Hit-
/False-Alarm rates.

Blocks & Trials & Stimuli

The GNAT was divided into two blocks. The target cate-
gory ME was paired with the attribute GOOD in the starting
block. In the second block, the same target category, ME, was
paired with the opposite attribute, BAD.

Each block comprised a total of 96 trials for group A or
86 trials for group B. Both blocks started with 16 practice tri-
als (not considered in the analysis), followed by a reminder
screen, before proceeding to the 80 critical trials (considered
in the analysis) for group A or 70 critical trials for group B.
A trial started when a stimulus word from one of the cate-
gories (ME, OTHER, GOOD, BAD) emerged on the screen. It
ended when the word disappeared. As a constant reminder
of the current combination (pairing) in each block, labels for
the target category (ME) and the attribute (GOOD or BAD)
remained on the screen’s upper left and right corners. The
labels and stimuli items were displayed in black font against
a white screen.

The participants were advised to either (1) give a Go re-
sponse by quickly pressing the space bar if the stimulus word
displayed could be categorized into one of the two labeled
categories (signal item) or (2) refrain from pressing any key
(No-Go response) for words that could not be categorized
(noise items). The stimulus word appeared in the center
of the screen and remained visible until the response dead-
line was reached or a key was pressed. The subsequent trial
started when the participant pressed the space bar or after the
response time ran out. Like Nosek and Banaji (2001), the op-
posing category (OTHER) or the alternate attribute served as
distracter trials (noise). For example, when GOOD was the

signal, BAD was the noise, and vice versa. A signal-to-noise
ratio of 1:1 was held constant for all trials and both groups.

The 20 stimuli words Ferguson (2018) used for the criti-
cal trials in group A were selected randomly. Each word was
repeated four times for a total of 80 trials, which was in the
range of 50 to 80, yielding sufficient and good reliability, as
Williams and Kaufmann (2012) recommended. For group B,
the stimuli items were chosen randomly and selected with-
out repetition from the four categories (ME, OTHER, GOOD,
BAD) to reach 70 trials. Within both groups, each block (pair-
ing) consisted of an equal number of words in order to min-
imize learning effects, as was again advised by Williams and
Kaufmann (2012). The critical trials used the complete set of
stimuli words, which were selected randomly and appeared
in random order. Additionally, for the word list in group B, a
small-scale pre-study (Appendix V.I Pre-Study GOOD & BAD)
on the evaluative intensity of these words was conducted be-
forehand. This ensured that the words’ evaluative intensity
was a) strong enough to yield sufficient results and b) similar
between the words, which was strongly suggested by Nosek
and Banaji (2001).

Response Deadline & Feedback

The participants had to categorize the stimuli words as
quickly and accurately as possible during the short time dis-
played on the screen. The response deadline was constant at
700 milliseconds (ms) across all trials and blocks, following
the recommended range of 500ms to 850ms by Nosek and
Banaji (2001). The interstimulus interval between two trials
was held constant at 500ms.

During this interstimulus interval, immediate feedback
on performance accuracy was provided. Trials where signal
items were accurately identified (Hit) or noise items were
correctly ignored (Correct Rejection) were recorded as cor-
rect responses, indicated by a green “O” appearing. Trials
were marked as errors when noise items were mistakenly
identified as signals (False Alarm) or signal items were over-
looked (Miss). For these trials, a red “X” was displayed in
the center of the screen after the stimulus item disappeared.
The possible outcomes and corresponding feedback are visu-
alized in Table 1.

3.1.2. Statistical Analysis
The statistical analysis of the GNAT was based on the

signal detection theory, first introduced by Green and Swets
(1966), as cited in Macmillan (2002), and as previous exper-
iments using the GNAT already have done (Ferguson, 2018;
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Nosek & Banaji, 2001; Teachman, 2007).
An essential part of the signal detection theory is the cal-

culation of the sensitivity, described as d-prime (d ′). It in-
dicates the participant’s ability to differentiate signal (target
items) from noise (distractor items) (Green & Swets, 1966;
Macmillan, 2002; Nosek & Banaji, 2001). D-prime (d ′),
based on the signal detection theory and applied in the GNAT
by Nosek and Banaji (2001), is calculated for each block (ME
+ GOOD and ME + BAD) with the following formula:

d ′ = Z(
Hits

Signal i tems
)− Z(

False Alarms
Noise i tems

)

It calculates the difference between the standardized Z-
score of the ratio of correct Go responses (Hits) to all sig-
nal items and the standardized Z-score of the ratio of Go
responses for noise items (False Alarms) to all noise items
(Macmillan, 2002). D-prime (d ′) only considers the partic-
ipant’s Go responses, as only the absolute number of Hits
and the absolute number of False Alarms relative to the to-
tal amount of signal or noise items in the experiment are
included in the formula. Generally, a higher d ′ reflects a
higher sensitivity. This means that the participant could dis-
criminate signal items from noise items more easily. In other
words, he had more correct Go responses (Hits) than Go re-
sponses for distractor items (False Alarms).

Implicit Moral Self-Image Score

The implicit moral self-image score or d ′(GNAT ) deter-
mined by the GNAT was defined as the difference in associa-
tive strength (sensitivity) between the two blocks (Nosek &
Banaji, 2001). The d ′ of the second pairing (ME + BAD) was
subtracted from the d ′ of the first pairing (ME + GOOD),
which resulted in the final implicit moral self-image score
d ′(GNAT )4:

implici t moral sel f − image score :

d ′ (GNAT ) = d ′ (M E + GOOD)− d ′(M E + BAD)

A positive implicit moral self-image score indicates a pos-
itive moral self-image since the associations between ME +
GOOD are stronger than between ME + BAD. In contrast, a
negative implicit moral self-image score is interpreted as a
negative moral self-image because of a stronger association
between ME + BAD than between ME + GOOD (Ferguson,
2018).

Explicit Moral Self-Image Score

The explicit moral self-image score was determined with
the questionnaire (see Appendix V.II Explicit Moral Self-
Image Questionnaire) introduced by Jordan et al. (2015) to

4 For further clarification: d ′(GNAT ), also known as implicit moral self-
image score based on response rates, represents the final score of the
GNAT, which was calculated as the difference between the d ′ of the dif-
ferent blocks (pairings) (see formula).

investigate the relationship and correlation between explicit
and implicit moral self-image. Participants were asked about
nine moral traits on a nine-point Likert scale, where 1: [I am]
much less “moral trait” (e.g., caring) than the person I want
to be and 9: [I am] much more “moral trait” (e.g., caring)
than the person I want to be. The explicit moral self-image
score was calculated by taking the average of all responses
in the explicit moral self-image questionnaire. This score
ranged from 1 to 9, with 5 demonstrating a neutral explicit
moral self-image, lower numbers indicating a lower explicit
moral self-image, and higher numbers indicating a higher
explicit moral self-image, respectively.

Pearson Correlation Coefficient

The (Pearson) correlation coefficient (r) between each
group’s implicit moral self-image scores, based on response
rates, and the corresponding explicit moral self-image scores,
was determined to evaluate the convergent validity between
both measurement methods. This coefficient is standardized
from -1, indicating a perfect negative linear relationship, to
1, indicating a perfect positive linear relationship, and 0, in-
dicating no linear correlation (Fahrmeir et al., 2016). For the
formula, see V.III Formula of the Pearson Correlation Coeffi-
cient.

3.2. Participants
124 out of 206 test-takers successfully finished the exper-

iment, corresponding to a conversion rate of 60.19%. Out
of these 124 participants, 56 were assigned to group A and
68 to group B at random. This sample of 124 participants
consisted of 71 females (57.26%), 52 males (41.93%), and 1
person not indicating their gender (0.81%). The participants’
average age was 30.08 years. 84 people (67.74%) partici-
pated on mobile devices, whereas 40 (32.26%) participated
on laptops or desktops.

3.3. Procedure
The participants received a link to the oTree website, an

open-source experiment platform (Chen et al., 2016). They
could access the experiment through the internet using their
laptop as a stationary device or mobile devices such as smart-
phones or tablets. Using a cookie on the oTree website en-
sured that participants were only allowed to participate once
per device. After opening this link, the participants were for-
warded to the welcome page, where they received the first in-
formation about this experiment. They were told that it was
part of a bachelor’s thesis and that their contribution would
help assess error rates and reaction times when categorizing
various English words. On the next page, they received de-
tailed instructions about the test procedure.

For the GNAT, the participants were randomly assigned
to one of the two groups and, thus, different word lists. Af-
ter that, they saw an overview of the current labels in the
first block (ME + GOOD) and the list of words. They started
immediately with a training test, the first 16 practice trials.
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Table 2: GNAT procedure in the experiment

• Welcome
• Instructions: How It Works
Group A Group B

Block 1: (ME + GOOD) Block 1: (ME + GOOD)

• Overview (labels and word list)
• 16 Practice Trials
• Reminder
• 80 Critical Trials

• Overview (labels and word list)
• 16 Practice Trials
• Reminder
• 70 Critical Trials

Block 2: (ME + BAD) Block 1: (ME + BAD)

• Overview (labels and word list)
• 16 Practice Trials
• Reminder
• 80 Critical Trials

• Overview (labels and word list)
• 16 Practice Trials
• Reminder
• 70 Critical Trials

• Explicit Moral Self-Image Questionnaire
• Demographic Questions

After finishing a task, the participants saw the number of er-
rors they had made. They were directed to a page reminding
them of the current pairing and word list, that they should
answer as quickly and accurately as possible, and that the
next part (critical trials) counts toward their scores. For the
second block with the new pairing ME + BAD, the same pro-
cedure started again, consisting of the first 16 practice trials,
the reminder, and the critical trials.

After finishing the second block, participants were explic-
itly asked about their moral self-image using the scale de-
veloped by Jordan et al. (2015). They were asked about
nine moral traits on a nine-point Likert scale, where 1: [I
am] much less “moral trait” (e.g., caring) than the person
I want to be and 9: [I am] much more “moral trait” (e.g.,
caring) than the person I want to be. Finally, some demo-
graphic questions, including gender, age, educational level,
employment status, first language, and English proficiency,
as well as the occurrence of technical problems, were asked.
A graphical representation of the procedure for both groups
is visualized in Table 2.

3.4. Hypotheses
The following hypotheses were derived to measure the

effectiveness of the GNAT according to its convergent validity
with an explicit moral self-image questionnaire:

Hypothesis 1: The participants’ implicit moral
self-image scores (based on response rates) will
correlate positively (r > 0) with the explicit
moral self-image scores (questionnaire-based) in
both groups.

This hypothesis assumes that both implicit and explicit
moral self-image reflect the same construct but are measured
through different methods, following Johnston et al. (2013)
and Fazio and Olson (2003). Therefore, a positive correlation
between both measures is expected, as the scores may vary

but do not need to be congruent. A person with a positive
implicit moral self-image in the GNAT should also indicate a
positive explicit moral self-image in the questionnaire, and
vice versa.

Hypothesis 2: The correlation between the par-
ticipants’ implicit moral self-image scores and ex-
plicit moral self-image scores will be higher in
group B than in group A.

This hypothesis assumes that the word list without repe-
tition of group B would be more effective (and yield higher
correlation) in the GNAT than the smaller, repeated word list
of group A. It is expected that the repetition of words will lead
to participants’ better memorization during the first block, al-
lowing for improvements and better performance in the sec-
ond block, reducing the implicit moral self-image score. This
would reduce the correlation coefficient compared to group
B, where words are not repeated.

Table 3: Exclusion criteria for the standard sample

Exclusion Criteria

1. No recorded data
2. No response was given during the trials
3. Reaction times < 250ms
4. Reaction times > 735ms
5. d ′(M E + GOOD) ≤ 0 or d ′(M E + BAD) ≤ 0
6. Basic English proficiency
7. Indication of technical issues
8. Perfect Hit rate
9. No False Alarms
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4. Results

4.1. Exclusion Criteria
Some participants had to be excluded from the analysis

to ensure a valid and valuable data set (standard sample).
Therefore, the data set was manually revised, especially due
to technical difficulties during data collection, such as the
failure to record responses and/or reaction times as well as
heavy deviations from the response deadlines (e.g., speeding
up the appearing words (up to 1ms) or very long loading
times (up to 1,080ms)).

The following exclusion criteria for the standard sample
were defined (and visualized in Table 3):

All participants whose responses were not recorded were
excluded. Either the server failed to measure the reaction
times for some trials, or the participants failed to respond cor-
rectly by not giving Go responses (in one block or throughout
the experiment).

Furthermore, all participants with response times below
250 milliseconds (< 250ms) and above 735 milliseconds
(> 735ms), to still account for some processing time of the
server, were dropped. Greenwald et al. (2003) suggest ex-
cluding reaction times below 300 milliseconds (< 300ms),
which could indicate random responding, but due to the
advanced digitalization, frequent use of electronic devices
nowadays, and the relatively young sample (average age of
30.08 years), response latencies within the range of 250ms
to 735ms were included.

Additionally, following the argument by Nosek and Ba-
naji (2001), all d-primes (d ′) (based on response rates) be-
low 0 were excluded as they indicate that the participant was
not following the instructions properly or was unable to dis-
tinguish any signal from noise. A value of 0 equals chance
(Nosek & Banaji, 2001).

All participants had to have at least intermediate English
proficiency to be considered. Therefore, all participants who
indicated basic English skills were dropped. They were also
excluded if they indicated technical issues in the final demo-
graphic questionnaire.

Further, due to problems with the mathematical Z-score
calculation, all participants with perfect Hit rates (a partici-
pant correctly responded to all signal items) or with no False
Alarms (a participant never gave a Go response for distractor
items) were excluded from the primary analysis. Neverthe-
less, the effects of a potential correction when calculating d ′

were investigated.

4.2. Participants per Group

Group A (word list by Ferguson (2018)):

After the strict exclusion, 30 participants of the initial 56
people finishing the experiment in group A were considered
(conversion rate of 53.57%). The sample consisted of 17 fe-
males (56.67%) and 13 males (43.33%), with an overall av-
erage age of 29.43 years.

Most people were students (56.67%). The rest was ei-
ther full-time (30%) or part-time employed (13.33%). As
their highest completed level of education, nine people indi-
cated high school degrees (30%), ten had a Bachelor’s degree
(33.33%), and 36.67% had a Master’s degree. The majority
spoke German as their first language (76.67%), two spoke
Portuguese (6.67%), and one person spoke English, Dutch,
Spanish, and Finnish, respectively. One person stated being
bilingual in German and French (3.33%). 73.33% of partic-
ipants experimented on a mobile device, while 26.67% used
stationary devices.

Group B (extended word list):

Following the same exclusion criteria, 38 participants of
the initial 68 people finishing group B were considered (con-
version rate of 55.88%). The sample consists of 21 females
(55.26%) and 17 males (44.74%) with an overall average
age of 30.82 years.

Half of the participants were students (50%). The rest
were either full-time (36.84%), part-time (5.26%) or self-
employed (5.26%), and one person had already retired
(2.63%). As their highest completed level of education, eight
people indicated high school degrees (21.05%), twenty peo-
ple had a Bachelor’s degree (52.63 %), and 26.32% had a
Master’s degree. Most people spoke German as their first
language (76.32%), five people were native English speak-
ers (13.16%), two people spoke Spanish (5.26%), and one
person spoke Ukrainian (2.63%). One person stated to be
bilingual in German and English. 69.23% of participants
performed the experiment on mobile devices, and 28.25%
on desktops or laptops.

4.3. Implicit Moral Self-Image Score Based on Response
Rates

Signal detection theory proposes calculating participant
sensitivity (d ′) for each block. It subtracts the standardized
Z-scores of the ratio of Go responses for noise items (False
Alarms) to all noise items from the standardized Z-score of
the ratio of correct Go responses (Hits) to all signal items
(Macmillan, 2002). Applying this theory to the GNAT, it is
assumed that participants are more sensitive and can dis-
criminate signal items from noise items more easily when
the association of the two signal components is more posi-
tive than a negative or neutral association (Nosek & Banaji,
2001). “Greater sensitivity indicates a stronger association be-
tween the target category and attribute. This association is de-
fined to be a measure of automatic attitude toward the target
category.” (Nosek & Banaji, 2001, p. 635).

To calculate the implicit moral self-image score with the
GNAT, the approach of Ferguson (2018) and Nosek and Ba-
naji (2001) was followed by comparing the d ′ of both pair-
ings for each participant:

Implici t moral sel f − image score :

d ′ (GNAT ) = d ′ (M E + GOOD)− d ′ (M E + BAD)
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According to Ferguson (2018), a positive implicit moral
self-image score indicates a positive moral self-image (the as-
sociations between ME + GOOD are stronger than between
ME + BAD), whereas a negative implicit moral self-image
score is interpreted as a negative moral self-image (stronger
association between ME + BAD than between ME + GOOD).

4.3.1. Results of Standard Sample
Table 4 shows all characteristics of the obtained implicit

moral self-image scores for both groups and compares the
Pearson correlation coefficients of both groups.

Table 4: Characteristics of implicit moral self-image scores, based
on response rates, and Pearson correlation coefficients for group A

and group B with strict exclusion criteria

Group A Group B

Max 1.3804 1.5475

Min -1.4816 -0.6629

Mean 0.2360 0.4154

Median 0.2783 0.3588

Pearson correlation
coefficient

-0.0078 0.4870

Group A

In group A, the final implicit moral self-image scores, cal-
culated as the participants’ difference in association strength
(d ′) of both blocks, ranged from a score of -1.4816 to 1.3804,
with a mean of 0.2360 and a median of 0.2783. Eleven
participants (36.67%) performed better in the ME + BAD
block, indicating a negative implicit moral self-image. The
questionnaire-based average explicit moral self-image score
was obtained as 5.2852 in group A.

Correlating the implicit moral self-image scores with the
explicit moral self-image scores conveyed through the ques-
tionnaire after the GNAT yielded a Pearson correlation coef-
ficient of r= -0.0078. This coefficient does not indicate a lin-
ear correlation between the explicit and implicit moral self-
image scores. Counterintuitively, it may suggest a very slight
negative tendency. This means that people who performed
better in the ME + GOOD pairing of the GNAT, relative to the
ME + BAD pairing, provided answers in the questionnaire
indicating a lower explicit moral self-image score and vice
versa. This does not support hypothesis 1 of the correlation
coefficient being positive for all groups (r > 0). Figure 1 de-
picts the distribution of values and ultimately demonstrates
the correlation (dotted line).

Group B

The implicit moral self-image scores conducted through
the GNAT for group B had a mean of 0.4154, a median of

0.4154, and ranged from -0.6629 to 1.5475. Only nine par-
ticipants (23.68%) had a negative implicit moral self-image
score and thus a higher association of ME + BAD. The aver-
age explicit moral self-image score in this group was 5.2281.

The Pearson correlation coefficient between implicit
moral self-image scores and explicit moral self-image scores
was calculated as r = 0.4870, which indicates a moderate
positive linear relationship. This finding suggests that people
who performed better in ME + GOOD pairing had a higher
average score for the explicit moral self-image. This supports
the first hypothesis of a positive correlation (r > 0) and the
effectiveness of the GNAT. Figure 2 depicts the distribution of
values and ultimately demonstrates the correlation (dotted
line) for group B. A similar pattern but different ranges on
the x-axis can be observed in Figure 1 and Figure 2. When
comparing both correlation coefficients, it becomes evident
that group B correlates higher than group A, which supports
hypothesis 2.

4.3.2. Correction of 0.5 for all Perfect Responses
As previously stated, all participants with perfect Hit rates

and no False Alarms (perfect responses) were excluded from
the data set due to problems when calculating the Z-scores
and d ′ of each block. Nonetheless, the effects of a correc-
tion suggested by Kadlec (1999) and Macmillan (2002) on
the correlation coefficient for both groups were investigated.
This approach involves correcting the absolute numbers of
Hits or False Alarms by either adding 0.5 to no False Alarms
or subtracting 0.5 from perfect Hit rates, which yielded 39.5
Hits in group A and 34.5 Hits for group B. Correcting these
perfect response rates allowed four more participants to be
included in group A and two more in group B.

This resulted in Pearson correlation coefficients of r =
0.0106 for group A and r = 0.4384 for group B. In this case,
both groups demonstrate a positive correlation supporting
hypothesis 1. The coefficient increases for group A and de-
creases for group B compared to the standard sample, as
shown in Table 5. However, in support of hypothesis 2, the
correlation coefficient of group B is still higher than group
A’s.

Table 5: Comparison of different Pearson correlation coefficients
before and after sample correction for groups A and B

Pearson correlation
coefficient

Group A Group B

Standard sample (before
correction)

-0.0078 0.4870

New sample, including
participants with perfect
responses (after
correction)

0.0106 0.4384
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Figure 1: Correlation (dotted line) between the implicit moral self-image scores, based on response rates, and the explicit moral
self-image scores for group A

Figure 2: Correlation (dotted line) between the implicit moral self-image scores, based on response rates, and the explicit moral
self-image scores for group B

5. Discussion

5.1. Key Findings
This study was designed to investigate the effectiveness

of the GNAT for measuring the moral self-image with its con-
vergent validity by relating it to the well-established explicit
moral self-image questionnaire by Jordan et al. (2015). The
indicator considered in this analysis is the Pearson correlation
coefficient (r), where a high correlation indicates a high con-
vergent validity. The implicit moral self-image was analyzed
with a focus on the response rates using the signal detection
theory by Green and Swets (1966), as cited in Macmillan
(2002).

This bachelor’s thesis is the second known attempt to
measure the implicit moral self-image with the GNAT. Given
that the first attempt by Ferguson (2018) was unsuccessful
in showing significant results for moral balancing and was
somewhat opaque and vague about the detailed research de-
sign, this was replicated in group A but extended in group
B. Based on literature, Ferguson’s (2018) list of words was
extended with more synonyms for group B (see Appendix V.I

Pre-Study GOOD & BAD) to further explore the effect of dif-
ferent stimuli words in the GNAT. Another crucial difference
between both groups was the repetition of stimuli. Group A
only used 20 stimuli words (10 signals and 10 noises), which
were each repeated four times to yield a total of 80 critical
trials, whereas group B used 70 stimuli words (35 signals and
35 noises) for 70 trials without repetition.

In hypothesis 1, both groups were expected to have a pos-
itive correlation between the implicit and explicit moral self-
image scores (r > 0). This assessment was based on the idea
that implicit and explicit moral self-image explain the same
construct and are only obtained by different measurement
methods, following Johnston et al. (2013) and Fazio and Ol-
son (2003). Consequently, this would lead to a positive cor-
relation, even though the scores allow for some deviation and
do not necessarily need to be completely congruent.

This hypothesis 1 has been proven wrong for group A, as
the first group with fewer stimuli had a negative correlation
coefficient of r = -0.0078 in the standard sample. This neg-
ative relationship could be explained, as it seems reasonable
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that participants who performed better in the second block
(ME + BAD) had already seen all stimuli at least four times
before and memorized the stimuli used in the first block.
This prior “training” in the first block might have caused a
higher d ′ in the second block (ME + BAD), which led to a
negative implicit moral self-image score in the GNAT. With
this improved personal performance in the second block (ME
+ BAD), participants could have bolstered their moral self-
image and could have reported a higher score in the ques-
tionnaire, which led to a negative correlation. This appears
plausible since they received immediate feedback and saw
the total number of errors after each block. The same mech-
anism could be applied to participants who performed even
worse in the second block. Participants not fulfilling their tar-
get in the second block, e.g., not outperforming their error
rate from the first block, might be disappointed and state a
negative explicit moral self-image. As the negative tendency
was extremely small, this influence of personal performance
on the explicit questionnaire was insignificant and could not
be observed after the correction. However, with a convergent
validity of r = -0.0078 for group A or even after the sample
correction of r = 0.0106, both coefficients were very close
to zero, indicating no significant correlation and, thus, no
convergent validity. The absence of (sufficient) convergent
validity might imply that both measures do not assess the
same construct or that either of the two measures is flawed
(Cunningham et al., 2001).

In contrast, group B had a Pearson coefficient of r =
0.4870 (even after correction r = 0.4384), which makes a
particular relationship and a moderate convergent validity
between both measures evident for this group. This further
proves that the GNAT, as an implicit measure, is not flawed
and holds good convergent validity, which can be interpreted
as proof that implicit and explicit measures capture the same
construct (to a certain extent). This promising relationship
could be understood as even more substantial and already as
significant since it is much higher than the previous standard
for implicit measures (usually around 0.2 to 0.3 (Perugini,
2005)). Cunningham et al. (2001) noted that the extent of
measurement error in any measure establishes a natural up-
per limit for correlations. They interpreted their correlation
of r = 0.35 between the implicit IAT and an explicit scale
already as significant and argued that “the two sets of mea-
sures are correlated, yet distinct.“ (Cunningham et al., 2001,
p. 167).

For hypothesis 2, it was expected that the correlation
between the implicit moral self-image scores and the ex-
plicit moral self-image scores (based on the questionnaire)
for group B would be higher than that of group A. This hy-
pothesis has been proven right due to a significantly higher
correlation coefficient of r = 0.4870 for group B compared
to r = -0.0078 for group A. Even when considering the cor-
rection for all perfect responses, the same effect could be
observed with a correlation coefficient of r = 0.4384 and r =
0.0106 for group B and group A, respectively.

This could also be explained by stronger learning effects
in group A, as the same 20 stimuli were repeated four times

in each block. This was not the case for group B. Each stimu-
lus was only shown once within a block due to the extended
word list. Additionally, in relative terms, more participants
with a negative implicit moral self-image score were observed
for group A (36.67%) than for group B (23.68%). This could
be because participants in group A had fewer stimuli and
more time to learn, which gave them an advantage for the
second block, where they performed better in 36.67% of all
cases. This percentage is lower in group B, at 23.68%. There-
fore, it can be assumed that learning effects in group B were
not that strong, which led to a more significant correlation
between implicit and explicit measures. In addition, learning
effects due to unequal block length were avoided in the ex-
perimental design, as both blocks in each group had the same
length; hence, this should not cause this significant difference
in correlation between both groups (Williams & Kaufmann,
2012).

An alternative explanation for the higher correlation
could be the higher percentage of native English speakers in
group B (13.16%) compared to group A (3.33%). Indeed,
a native English speaker would react faster and more accu-
rately than a native German speaker. However, assuming
that the characteristics of each participant, for instance, lan-
guage or age, were the same in both blocks, this should not
affect the overall results. This is because the response rate of
each participant was calculated into an individual d ′ for each
block by only comparing the response rates within each par-
ticipant (identical person). The d ′ of a native English speaker
could then be generally higher in each block compared to the
d ′ of a German speaker, but after calculating the difference
between both blocks (the implicit moral self-image score),
this effect can be neglected. Therefore, language, age, and
educational level should not affect the overall results in both
groups.

As mentioned, previous literature usually obtained lower
correlation coefficients (generally between 0.2 and 0.3) and
explained this as the natural difference between explicit (re-
lying on self-reporting) and implicit (relying on the associa-
tive strength and measured with reaction times or error rates)
measurement methods (Cunningham et al., 2001; Perugini,
2005). Assuming the correlation is a perfect indicator of
the underlying system, one could argue that a lower corre-
lation would prove a double dissociation system, where ex-
plicit and implicit attitudes exist and describe different eval-
uations. This only applies if the assumption holds that ex-
plicit attitudes are only measured by explicit measures and
implicit attitudes only by implicit measures. In contrast, a
higher correlation would support the existence of an addi-
tive pattern, implying that explicit and implicit measures de-
scribe the same attitude, as both measures yield similar re-
sults. As there is no clear consensus among researchers, it is
difficult to come to a conclusion. However, one could believe
that “implicit and explicit attitudes can be best understood as
implicit or explicit measures of the same attitude.“ (Perugini,
2005, p. 31), given the promising correlation in group B.

The initial research question: “To what extent can the
Go/No-Go Association Task (GNAT) be effectively applied
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to measure moral self-image, and is there a correlation be-
tween the outcomes of this method and the explicit moral
self-image?” should be answered separately for both groups.
Group A has shown little, even negative, to no correlation be-
tween the two measures, which indicates an ineffective ap-
plication of the GNAT in measuring the moral self-image. For
group B, there is, in fact, a significant positive correlation
between the implicit and explicit measures, indicating an ef-
fective application because learning effects were avoided by
using various stimuli without repetitions.

This thesis has closed the gap in previous research, as
it has proven that the GNAT is an effective instrument for
measuring the moral self-image if learning effects are con-
sidered in the research design. It suggests utilizing various
stimuli words without repetition instead of repeating fewer
stimuli words. This finding has highlighted the extraordi-
nary importance of the experimental design for yielding sig-
nificant results. However, the GNAT still has some limita-
tions, and further research investigating the GNAT’s ability
to predict behavior and convergent validity is highly recom-
mended, whereas the first results were already quite promis-
ing. This thesis was the first study conducted to assess the
convergent validity of the GNAT for capturing the moral self-
image.

5.2. Limitation of Results & Suggestions for Future Research
It is important to emphasize the limitations of this re-

search, especially to enable future research. First of all, in-
vestigating the correlation between explicit and implicit mea-
sures could be misleading and ambiguous due to various ex-
planations for both attitudes and missing consensus about its
significance. According to Perugini (2005), a low correla-
tion could suggest insufficient convergence validity between
the two measurement methods. However, it could also be
seen as evidence for the double dissociation, supporting the
theory that a dual system of attitudes exists and that those
attitudes are unrelated. Instead, it might be more expressive
to separately investigate the capability of both measures to
predict behavior (Perugini, 2005) and explore this in further
experiments. Validating the GNAT as a moral self-image mea-
sure according to its ability to predict behavior would provide
further insights and could support its usefulness (Perugini,
2005).

Nevertheless, Carlson and Herdman (2012) generally ad-
vised using measures with convergent validities above 0.7
(r > 0.7) and avoiding those below 0.5 (r < 0.5). In the con-
text of implicit measures and especially regarding the moral
self-image, one might have to deviate from this suggestion,
as there are various reasons for the low correlation. More
research should be conducted to review these recommenda-
tions.

Future research could extend the experiment over a
longer timeframe and ask participants about their moral
self-image before and after specific moral or immoral ac-
tions. Since the measured moral self-image is a snapshot
(in daily life) and can deviate in time (Jordan et al., 2015;
Monin & Jordan, 2009), tests could be conducted at regular

intervals with the identical test group to analyze the ranges of
variation around their fixed personal reference, potentially
initiating moral balancing behavior (Jordan et al., 2015;
Nisan, 1990).

Regarding the experimental design, further investigation
is needed about the effect of the block order on the moral
self-image, as previous research has already suggested that it
might have an impact (Greenwald et al., 1998, 2003; Nosek
& Banaji, 2001). It would be interesting to see if a reversed
order of the blocks yields the same results and convergent va-
lidity. An extensive experiment should investigate the occur-
rence of learning effects due to increased familiarity with the
procedure and stimuli words in the second block. This could
be done by changing the order of the blocks ME + GOOD and
ME + BAD in different groups.

When investigating the convergent validity, an additional
aspect is changing the order of the explicit questionnaire.
Asking participants explicitly about their moral self-image
before and after the GNAT could examine potential priming
effects (of both explicit questionnaire and implicit GNAT),
eventually inflating the correlation (Boldero et al., 2007).
Further, including the questionnaire twice (before and after
the GNAT) could provide insights into how the individual’s
performance in the GNAT changes the explicit moral self-
image.

Additionally, it would make sense to expand this sample
and conduct the experiment with more participants. Simple
deviations already greatly impacted the coefficients obtained
in the current sample of 30 (group A) to 38 participants
(group B). Additionally, the uneven size of both groups raised
concerns about the comparison. Most participants were na-
tive German speakers (76.67% in group A and 76.32% in
group B), which differentiated from previous experiments,
where only native English speakers were asked to perform
the GNAT in English (Ferguson, 2018; Nosek & Banaji, 2001;
Williams & Kaufmann, 2012). Repeating the same experi-
ment in the first language of each participant could eventu-
ally provide more robust results, as the implicit association
could be much stronger, investigating more “natural” and
more accessible associations.

In addition, the portable nature of the GNAT (Bassett
& Dabbs, 2005), as conducted in this online experiment,
allowed for measuring the moral self-image of participants
in everyday life. This setting enabled participants to per-
form the experiment in a familiar environment, without
mandatory seminars, away from an unpleasant and stress-
ful (graded) laboratory atmosphere, and whenever they felt
ready and comfortable to process the test. Participants were
only instructed to perform the test to support a bachelor’s
thesis in assessing error rates and reaction times when cat-
egorizing English words without telling them the true pur-
pose of this experiment. This more relaxing environment
might have supported less biased, unconscious responses
and yielded real-life insights into participants’ moral self-
image without them being aware of it. However, this could
also have led to participants not taking the test seriously
and giving less concentrated responses than in a controlled
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laboratory environment, which made it harder to compare
the results with previous studies.

Furthermore, the differences in results obtained through
mobile and stationary devices were not investigated due to
the limited scope of this bachelor’s thesis and the small sam-
ple size. Examining this further with a larger sample is highly
recommended, as the experimental Go response differed for
both versions. Participants using touch screens had to tap ex-
actly on the word, whereas participants using laptops had to
press the space bar.

Moreover, due to the limited scope of this bachelor’s the-
sis and the partially experienced technical discrepancies, a
detailed analysis of the reaction times (response latencies),
according to Cohen (2013), was omitted. An analysis ap-
plying the signal detection theory based on reaction times is
proposed in Appendix V.IV Implicit Moral Self-Image Score
Based on Reaction Times. However, an analysis based on
Cohen (2013) and the often-used algorithm developed by
Greenwald et al. (2003), relying on mean latencies and stan-
dard deviation of all reaction times, is strongly recommended
in the future as it could hold important insights and support
the GNAT’s validity by confirming the results and correlations
obtained.

5.3. Future Implications
After introducing the IAT and the GNAT, a new field of

research opened up for assessing people’s implicit attitudes.
This could not only be used for psychological counseling
(Asendorpf et al., 2002) but can also provide valuable and
hidden insights into behavioral economics and for differ-
ent economic stakeholders, e.g., companies, employees, in-
vestors, and policymakers.

Companies could use implicit measures to gain deeper
insights into their stakeholders and to predict consumer be-
havior, especially when bringing this into the context of the
moral balancing theory. They could exploit the knowledge
about the compensatory balancing behavior of people after
an initial immoral act. For example, companies could of-
fer customers the option to donate to a prosocial charity af-
ter a self-centered purchase (e.g., a carbon-intensive flight
for vacation), as adapted from Schlegelmilch and Simbrun-
ner (2019). This allows customers to compensate for a de-
creased moral account with a subsequent good action (moral
cleansing). Moral licensing effects could be utilized, for in-
stance, by allowing people to demonstrate moral behavior
(e.g., donating to a charity) before offering them a carbon-
intensive flight (adapted from Schlegelmilch and Simbrun-
ner (2019)). Both effects influence the customer’s purchase
decision, giving them a better feeling after balancing or jus-
tifying their self-centered purchase, potentially leading to a
higher demand in the future. Additionally, “[i]mplementing
donation options in a web shop is an easy way for a company
to signal that it is socially responsible.“ (Schlegelmilch & Sim-
brunner, 2019, p. 551). In Marketing, companies could clus-
ter their target group, as people with higher importance on
their morality have a higher incentive to maintain their moral
self-image and are more likely to be influenced by (negative)

deviations (Aquino & Reed, 2002; Monin & Jordan, 2009).
If a person with a high importance on morality performs an
immoral act, it has a larger negative impact on his moral self-
image, and he is more likely to compensate for it afterward
(Monin & Jordan, 2009). This could be utilized for personal-
ized advertisements, pricing, and influencing people. As the
GNAT reveals deeper, unconscious attitudes and feelings to-
ward brands or products, it could be applied to more generic
and strategic decisions, such as product development pro-
cess, brand positioning, pricing, and improved market re-
search.

Assessing the implicit moral self-image may serve as an
efficient tool in the recruitment process (Asendorpf et al.,
2002), potentially revealing the implicit biases and attitudes
of both recruiters and prospective employees. This could
be a helpful instrument when selecting employees as it, for
example, could examine the accordance with company val-
ues. Kim (2003) discovered that participants could success-
fully develop strategies to fake the results in an IAT when in-
structed to react slower. Remarkably, this was not done spon-
taneously. This can affect the argument for using implicit
measures, such as the IAT or GNAT, when selecting employ-
ees, as they could improve their performance if they under-
stood the underlying mechanism and did this test more than
once (Kim, 2003). Asendorpf et al. (2002) raised concerns
about the ethical use of implicit measures as they reveal par-
ticipants’ involuntary answers and are not under their own
control. This data, therefore, needs to be handled carefully,
and sufficient data security should be implemented.

Investors could use this measure to uncover the implicit
attitudes and morality traits of founders or companies’ top
management (e.g., CEO). They could assess the morality of
these managers and draw conclusions for their investment
decisions. For example, investing only in honest (or moral)
founder teams potentially implies a transparent and more
honest environment, exchange of information, and prospec-
tive company success.

Policymakers could benefit from an effective tool to mea-
sure peoples’ moral self-image and implicit attitudes to un-
derstand their concerns and reasonings. This could be ap-
plied to effectively nudge them toward more sustainable be-
havior by implementing reasonable restrictions and policies.
Additionally, this could affect elections and politics, as voters
feel better understood by politicians.

6. Conclusion

An effective tool to measure people’s moral self-image
provides valuable insights, extending the research in be-
havioral economics and moral balancing (Mazar & Zhong,
2010).

This thesis explored the effectiveness of the GNAT by ex-
amining the convergent validity between the GNAT and the
explicit moral self-image questionnaire. It discovered that
a lower correlation between implicit and explicit measures,
thus a lower convergent validity, was obtained if a set of
only 20 stimuli words were repeated four times in each block
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(group A). This was explained by the participants’ learning ef-
fects throughout the experiment, decreasing the convergent
validity and effectiveness of the GNAT. For this reason, this
thesis postulates using different stimuli without repetition
instead, to avoid learning effects. This approach yielded a
higher convergent validity (correlation) between implicit and
explicit measures of the moral self-image, indicating higher
effectiveness of the GNAT (group B).

These findings are crucial to effectively measuring the
moral self-image, which is essential later on to investigate
and understand its changes when aiming to predict moral be-
havior. This knowledge can be used for practical applications
in behavioral economics, such as corporate management or
policymaking.

Furthermore, this thesis contributes to research with its
experimental design and analysis of the GNAT, including
the adapted exclusion criteria, a sample correction (of all
perfect response rates), and a first attempt to analyze the
results based on reaction times (see Appendix V.IV Implicit
Moral Self-Image Score Based on Reaction Times). This of-
fers promising approaches for future research, which should
particularly focus on a joint analysis of reaction times and
response rates, experimental adjustments of the GNAT (e.g.,
changing the block order), and measuring the participant’s
moral self-image over a longer timeframe. Further research
is necessary to validate the power of the GNAT to predict
(e.g., consistent or balancing) behavior before bringing it
into practical use in consumer behavior, for instance, by
nudging people toward purchasing a more expensive but
sustainable product.

However, the GNAT yields promising validity and insights
into understanding people’s implicit moral self-image and ac-
tions. This can be a powerful tool in the future, especially
since it can be conducted entirely online, which helps assess
the moral self-image in daily life (outside a laboratory envi-
ronment).

Next time you order something online, use non-recyclable
packaging, choose non-organic products, do not separate
food waste appropriately, or book a plane ticket, remember
the effect of these decisions on the environment and ulti-
mately on your moral self-image, which influences future
behavior.
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