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Abstract

This study aims to gain a better understanding of ADHD symptoms in adults, while
specifically focusing on the effect of the symptoms on motivation. This is essential given that
adults are often underdiagnosed or misdiagnosed, impacting the individual’s daily life personally
and professionally. The impact of ADHD symptoms on cognitive motivation in university
students is researched while examining whether motivational drive serves as a mediator in this
relationship. Using a sample of 27 students from the University of Groningen, the study
employed the Conners’ Adult ADHD Rating Scales (CAARS) and the Executive Function Index
(EFI) to measure ADHD symptoms and motivational drive, respectively. Cognitive motivation
was assessed by calculating the difference between reaction times in the fast stimulus condition
(900 ms) and the slow stimulus condition (2200 ms) of the Go/No-Go task. These difference
scores represent the student’s performance, which consists of the reaction time, standard
deviation, and the omission of the response on the task.

The findings indicate that students with higher ADHD symptomatology demonstrated a
greater discrepancy in reaction times between fast and slow stimulus conditions, indicating
decreased cognitive motivation. Contrary to expectations, the analysis revealed that students with
more ADHD symptoms did not necessarily experience more problems with the executive
function motivational drive, suggesting that university students with ADHD may have developed
compensatory strategies to manage their symptoms effectively.

The study also explored the potential mediating role of motivational drive between ADHD
symptoms and cognitive motivation. However, the results of the mediation analysis showed that
motivational drive does not explain the relationship between ADHD symptoms and cognitive

motivation. This outcome underscores the complexity of motivational processes in individuals
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with ADHD and highlights the need for further research to disentangle the association between
these variables.

The sample sizes in this study are too small for a mediation analysis, so the outcomes
must be interpreted carefully. Other limitations of the study are the use of a convenience sample
of university students, which may affect the generalizability of the findings to the adult
population. Future research should ensure large and more diverse samples that take cultural
differences into account and explore additional measures of cognitive motivation. Addressing
these limitations will contribute to a more comprehensive understanding of ADHD and its impact

on cognitive functions in adults.
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The Effect of Motivational Drive on ADHD Symptoms and Cognitive Motivation in
University Students

Attention Deficit Hyperactivity Disorder (ADHD) is a widely discussed heterogeneous
developmental disorder with neurological origins. For the last decades, more scientific research
has been done about symptoms in adults with ADHD. However, the expression of the symptoms
in adulthood remains poorly understood. Research has shown that the prevalence of the disorder
drops from young children (7.6%) into older children (5.6%) and adulthood (3%) (Salari et al.,
2023; Ayano et al., 2023). The symptoms differ between adults and children, requiring careful
consideration during diagnosis (American Psychiatric Association, 2013).

The symptoms of ADHD in children and adults are categorized into inattention and
hyperactivity/impulsivity symptoms in the fifth edition of the Diagnostic Statistical Manual of
Mental Disorders Text Revised (DSM-5-TR). Symptoms like motor hyperactivity may diminish
in adulthood, but restlessness, inattention, poor planning, and impulsivity often persist. Diagnosis
also requires impairment with occupational functioning, exclusion of alternative medical or
mental disorders, and the expression of symptoms in various settings, which are not confined to a
specific context like work. Symptoms must be present before the age of 12 to get a diagnosis
(DSM-5-TR; American Psychiatric Association, 2013), but for adults, it is challenging to meet
this criterion due to recall difficulties. This can unfortunately lead to a misdiagnosis of these
individuals. If ADHD is left undiagnosed or misdiagnosed and individuals miss the benefit of
proper treatment, the symptoms can result in behavioural, emotional, social, academic, and
occupational problems (Ginsberg et al., 2014). This research attempts to fill the knowledge gap of
the expression of ADHD symptoms in adults, aiming for an improvement of the diagnostic

process in adults to reduce misdiagnosis in the future.
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Underlying Mechanisms

When the aim is to understand the expression of ADHD symptomology in adulthood to
improve the diagnostic procedure, it is crucial to increase our understanding of the underlying
mechanisms of the disorder. Researchers have tried to find the best-fitting explanation for ADHD
symptoms. Although there is not one ‘grand theory’, there is a consensus of two mechanisms
responsible for the expression of ADHD symptoms. The first mechanism is dysregulation of
thought and action, where executive functions play a key role (Sonuga-Barke., 2002). These
executive functions are higher cognitive abilities that regulate behaviour like inhibitory control
(Barkley, 1997). The second mechanism motivational style is suggested to explain the expression
of ADHD symptoms through an aversion for a delay or preference for an immediate response
(Sonuga-Barke, 2002). Delay aversion and poor inhibitory control are independent co-existing
characteristics of ADHD (Sonuga-Barke et al., 2008).
Dysregulation of thought and action and Executive Functions
Dysregulation of the thought and action mechanism, results in both behavioural (i.e.
impulsiveness, inattention, and overactivity) and cognitive ADHD symptoms (i.e. executive
function difficulties like poor-quality task management, attentional flexibility, planning and
working memory problems). Executive functions play a key role in this explanatory mechanism
of ADHD symptoms (Sonuga-Barke 2002). Although the literature has given various definitions
for executive functions, the definition adopted in this report is the ability of planning, flexibility,
conceptual thinking, and set-shifting (Spinella, 2005). When these higher cognitive abilities are
limited, an individual often experiences problems with controlling inhibitory behaviour (Barkley,
1997), affecting the ability to direct and regulate emotions, thoughts, and behaviour to
accomplish goals (Rosello et al., 2020). Consequently, an impairment in these higher cognitive

functions can result in difficulties in daily life (Arellano-Virto, 2021). The executive function
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difficulties associated with ADHD symptoms are suggested to persist from childhood into
adulthood (Mostert et al., 2015).
ADHD and Executive Functions

So far, executive functioning has been discussed as an underlying mechanism of ADHD
symptoms, but how is this related to motivation? Motivational Drive is one of the subscales of the
Executive Function Index Scale (EFI) and addresses behavioural drive, activity level, and interest
in novelty (Spinella, 2005). The EFI is often used to measure problems with executive
functioning. Motivational drive might be related to the dysregulation of thought and action
through its connection to self-regulation and goal-directed behaviour. Individuals with ADHD
often struggle with self-regulation and maintaining effort towards goals, which can manifest as
reduced motivation on tasks requiring sustained attention or persistence (Arellano-Virto, 2021).
In the context of DTA, deficits in motivational drive may reflect underlying impairments in the
executive functions involved in initiating, organizing, and sustaining goal-directed behaviour.
These deficits contribute to difficulties with self-regulation and may exacerbate symptoms of
impulsivity and inattention in individuals with ADHD. This illustrates the possible effect of
behavioural motivation on ADHD symptoms in students.

However, ADHD should not be seen as a static, but as a dynamic disorder that is influenced
by environmental conditions. Theories of motivation, particularly self-determination theory (Deci
& Ryan, 1985), suggest that motivation is a multifaceted construct influenced by intrinsic and
extrinsic factors. The human brain uses arousal regulation to adapt the activity level to the
environment (Huang et al., 2015). Individuals with ADHD have dysregulated arousal regulation
in their brains, resulting in hyperactivity and inattention symptoms (Hegerl, 2014). This system
plays an important role in reward processing and motivational drive. This dysregulation can lead

to inconsistent levels of motivation, impacting the individual's ability to initiate and sustain
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cognitive tasks (Volkow et al., 2009). In stimulating environments people become focused and
attentive, in less stimulating environments more hyperactive and inattentive behaviour is shown
(Laskly, 2016). Individuals with ADHD are easily overactivated and under-activated (Sonuga-
Barke, 2002).
Motivational style and delay aversion

The second mechanism suggested to explain the expression of ADHD symptoms concerns
motivational style. The motivational style is characterized by poor self-reinforcement and delay
aversion and is associated with altered reward mechanisms. When people experience delay
aversion, immediate rewards are preferred over delayed rewards. Individuals with ADHD must
motivate themselves more to wait for the delayed reward than individuals without ADHD. These
motivation problems result in mostly behavioural symptoms (i.e. impulsiveness, inattention,
overactivity and poor task engagement) (Sonuga-Barke, 2002).

Delay aversion suggests that individuals with ADHD have difficulty both waiting for rewards
and working effectively over extended periods of imposed delay ((Marco et al., 2009; Scime and
Norvilitis., 2006). Delay aversion is especially expressed when individuals have no choice,
resulting in increased activation, frustration, and inattention compared to control groups (Sonuga-
Barke, 2008). Delayed reward is reduced by choosing impulsively, seeking other interesting parts
of the environment or acting on this environment to make it more interesting. This behaviour can
be characterized as an expression of the inattention and hyperactivity/impulsivity symptoms
(Sonuga-Barke, 2005).

ADHD and Cognitive Motivation / State Regulation Model

In addition to behavioural motivation, it is also suggested that cognitive motivation is

involved in the expression of ADHD symptoms in students. The State Regulation Model is a

psychophysiological model, that explains ADHD symptoms (Van der Meere et al., 2010). The
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model illustrates that a deficit in motivation on a cognitive level impacts an individual’s cognitive
and social functioning (see Figure 1). The quality of executive functions depends on arousal and
activation, regulated by motivation (effort). Arousal and activation are energetic levels needed for

processing, where arousal is the ability to detect stimuli, and activation is the ability to act on

them. A suboptimal state of arousal and activation Figure 1:
can be influenced by an increase or decrease in The State Regulation Model
motivation, indicating that resources can be
’ & Level 3 Effort
controlled through strategic resource-management Increase | Decrease Increase | Decrease
A 4 A
decisions. Motivation is a key factor in regulation, Level2 | Arousal Activation
maintenance and initiation of action (Van der Meere v v
Input Output
Level 1 ; ;
et al., 2010). eve Executive functions

Go/No-Go task

The Go/No-Go task is designed to measure the motor control inhibition difficulties linked to
impulsiveness symptoms (Dillo et al., 2010), but it can also be used to manipulate effort.
Manipulating incentives (e.g. stimulus presentation speed) in the task can have a direct effect on
motivation since it creates a feeling of boredom in the participant, affecting the reaction time.
Individuals with ADHD experience less arousal and activation to stimulate executive functioning
in the slow condition (2200 ms). Therefore, motivation intervenes to compensate for the lower
levels of arousal and activation in the slow condition. In the fast condition, individuals with
ADHD get overstimulated by the fast stimulus presentation rate (900 ms). Here, motivation must
step in to ensure that arousal and activation are decreased, to perform well on the task.
Individuals with ADHD especially experience problems with activation and the compensatory

use of motivation. This results in a close to or slightly shorter reaction time of people with
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ADHD in the fast presentation rate of stimuli compared to the control group without ADHD, and
longer in the slow presentation rate of stimuli (Van der Meere, 2005).

In the context of the motivational style mechanism, deficits in cognitive motivation, as
assessed by performance on the Go/No-Go task, may reflect impairments in regulating behaviour
in pursuit of long-term goals and resisting immediate rewards or distractions. Delay aversion
contributes to deficits in cognitive motivation and impairments in goal-directed behaviour,
illustrating the possible role of cognitive motivation in ADHD in students.

Current study

It is crucial to get a more complete understanding of the expression of ADHD in adults, so
that the diagnostic procedure can be improved, and misdiagnosis is reduced. The goal of my
research is to better understand the effect of ADHD symptoms on the student’s motivation, and
research what explains the cognitive motivation difficulties in adults with the disorder. This
research builds on prior research to understand the mechanism behind ADHD symptoms and the
role of motivation on both a behavioural and cognitive level. ADHD symptoms are measured
with the DSM-total scale of the CAARS, behavioral motivation is measured using the
motivational drive subscale of the EFI, and cognitive motivation is measured using the difference
scores of the reaction times by subtracting the fast from the slow condition in the Go/No-Go task.

In previous research, dysregulation of thought and action and motivational style are the
two mechanisms considered foundational for the expression of inattention and
hyperactivity/impulsivity symptoms in ADHD (Sonuga-Barke, 2002). The first mechanism is
considered the more behavioural component of motivation, linked to executive functioning
(Barkley, 1999). Decreased executive functioning results in impaired inhibitory control
associated with the EFI subscale motivational drive (Spinella, 2002). The second mechanism is

considered the more cognitive component of motivation, which is linked to delay aversion
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(Sonuga-Barke, 2005) and the explained by the State Regulation Model (Van Meere, et al.,
2010). The expression of ADHD symptoms is dependent on the context and can be influenced by
environmental conditions (McFadden, 2023). Since university students have good executive
functions, I investigated the expression of ADHD symptoms in students, specifically focusing on
the effect of motivation. If motivational drive has a mediating influence on ADHD symptoms and
cognitive motivation, interventions can be better tailored to enhance motivational strategies,
thereby improving cognitive outcomes for individuals with ADHD. This theoretical perspective
aligns with empirical findings that highlight the importance of motivation in managing ADHD-
related cognitive deficits and suggests pathways for targeted therapeutic approaches (Solanto,
2001).

Research question 1: is there an overall association between ADHD symptoms and cognitive
motivation in students?

The State Regulation Model illustrates the effect of effort (i.e. motivation) on executive
functions through arousal and activation. When an individual makes strategic resource
management decisions, executive functioning can be enhanced. The model shows that cognitive
motivation impacts ADHD symptoms (Van der Meere et al., 2010). How ADHD symptoms
affect cognitive motivation is explained through delay aversion. Individuals with ADHD
symptoms prefer immediate rewards over delayed rewards, resulting in impulsiveness symptoms
(Sonuga-Barke 2005). The State Regulation Model and delay aversion suggest evidence for a link
between ADHD symptoms and cognitive motivation, but these theories are based on children.
This study investigates whether this also holds in students by measuring the difference in the
students’ reaction time in the Go/No-Go task by subtracting the reaction time in the fast condition
from the reaction time in the slow condition. In line with previous research, it is hypothesised that

individuals who score higher on the CAARS, have a longer reaction time on the Go/No-Go task
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in the slow condition, and a shorter reaction time in the fast condition. The discrepancy between
the reaction times in the different conditions represents the level of cognitive motivation. The
worse the students’ cognitive motivation, the bigger the difference in reaction times between the
fast and slow conditions. The level of ADHD symptoms is measured using the DSM-total score
of the CAARS. In conclusion, it is hypothesized that students with more ADHD symptoms
experience more problems with cognitive motivation.

Research question 2: is there an association between ADHD symptoms and the executive
Sfunction motivational drive?

That individuals with ADHD symptoms often experience difficulties with executive
functioning has been researched previously (Barkley, 1999). Specifically for the executive
function motivation drive, it has been found that an increase in ADHD symptoms results in a
decrease in motivational drive, resulting in more difficulties initiating, organizing, and sustaining
goal-directed behaviour (Arellano-Virto, 2021). In the context of the dysregulation of thought
and action mechanism, deficits in motivational drive may reflect underlying impairments in
executive functions (Sonuga-Barke, 2002). These deficits contribute to difficulties with self-
regulation and may exacerbate symptoms of impulsivity and inattention in individuals with
ADHD. This illustrates the possible role of motivational drive in ADHD symptoms in students.
The effect of ADHD symptoms on motivational drive is measured by comparing the student’s
DMS-Total score of the CAARS to the Motivational Drive score of the EFI. In line with previous
research, it is hypothesized that individuals with a high score on the CAARS DSM-Total scale,
score lower on the EFI subscale Motivational Drive. This suggests that students with more

ADHD symptoms experience more problems with goal-directed behaviour.

12



ADHD SYMPTOMS AND COGNITIVE MOTIVATION IN UNIVERSITY STUDENTS

Research question 3: is the relation between ADHD symptoms and cognitive motivation in
students mediated by motivational drive?

If ADHD symptoms are indeed associated with cognitive motivation in students, there is
still the question of how this relationship could be explained. Why do ADHD symptoms result in
decreased cognitive motivation? The hypothesis that motivational drive mediates the relationship
between ADHD symptoms and cognitive motivation is based on several theories that describe
how ADHD, motivation, and cognitive processes interact. ADHD symptoms of inattention,
hyperactivity, and impulsivity can disrupt an individual's ability to sustain attention and regulate
effort over time (Barkley, 1997). These symptoms have been linked to deficits in executive
functions, including working memory and self-regulation, which are critical for cognitive
engagement and performance (Brown, 2006).

Theories of motivation, like self-determination theory (Deci & Ryan, 1985) and the State
Regulation Model (Van der Meere et al., 2010) illustrate that intrinsic and extrinsic factors
influence motivation. A dysregulation of the neurological arousal system that plays a vital role in
reward processing and motivational drive may be responsible for fluctuating motivation in
individuals with ADHD (Volkow et al., 2009; Sagvolden et al., 2005). This dysregulation can
lead to inconsistent levels of motivation, impacting the individual's ability to initiate and sustain
cognitive tasks.

Given this context, it is plausible that cognitive motivation in individuals with ADHD is
not a direct outcome of their symptoms but is complexly linked to their motivational drive.
Motivational drive can be understood as the internal force that sustains goal-directed behaviour.
It regulates an individual’s behavioural drive, activity level, and interest in novelty (Spinella,

2005). For individuals with ADHD, their capacity for cognitive motivation is likely influenced by
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how their motivational drive interacts with their executive function deficits. This interaction may
exacerbate the ADHD symptoms.

Therefore, the hypothesis suggests that motivational drive is a mediator translating the
impact of ADHD symptoms into varying levels of cognitive motivation (see Figure 2). This
mediating role of motivational drive helps to capture the dynamic and multifaceted characteristics
of motivation in individuals with ADHD, offering a more comprehensive understanding of how

ADHD symptoms influence cognitive motivation.

Figure 2:

Conceptual mediation model

Motivational Drive

ADHD Symptoms Cognitive Motivation

v

Method

Participants

In the study, a non-clinical convenience sample was used, in which 554 first-year
psychology students (126 males, 397 females, 16 reported other, 3 declined to answer)
participated. The participants had to finish the CAARS and the EFI to be invited to the
experiment. Since 15 participants did not complete the study, they were excluded from the
analysis. The final sample consists of 538 participants, of which 125 (23.2%) identified as male,
394 (73.2%) as female, 17 (3.1%) as other, and 2 (0.4%) participants declined to answer (see
Appendix A, Table 1). The participants’ age ranged from 16 to 35 years old with a mean of 19

years old (N =515; M =19; SD = 2.20) (see Appendix A, Table 2).
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All participants who filled out the CAARS and the EFI questionnaires were invited for the
follow-up experimental study. The experimental sample consists of 30 participants (N = 30). 3
participants were excluded from the analysis since they were underaged. The age requirement for
this study is at least 18 years old. Therefore, final sample consists of 27 participants aged 18 to 26
years old and an average age of 20 (N =27; M = 20; SD = 1.955) (see Table 1). To compare the
participants’ scores in the analysis, the experimental sample is divided into two groups based on
their CAARS DSM-Total score. Participants with a score of 60 or higher on this subcategory are
categorized as the high ADHD group and below 60 as the low ADHD group (Vizgaitais et al.,
2023). The group with a low score on the CAARS DSM-Total contains 13 students (N = 13), and
the group with a high score consists of 14 participants (N = 14, see Table 1). The Ethical
Committee of the Faculty of Behavioral and Social Sciences of the University of Groningen

approved the first and the second part of the study.

Table 1:

Frequencies and Descriptive Statistics of the Final Sample
What is your age?

Groups  Mean N Std. Deviation
Low 20.62 13 2.142
High 19.71 14 1.729
Total 20.15 27 1.955

Note: DSM-Total T-score of below 60 is considered the low group; 60 and above
is considered the high group.
Measurements
Conners’ Adults ADHD Rating Scales
ADHD symptoms were measured with the Conners’ Adult ADHD Rating Scales
(CAARS, Conners, 1999). The CAARS is a self-report tool specifically adapted for adults from

the DSM-4 criteria (American Psychiatric Association, 1994). It includes 81 questions covering
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behavioural symptoms (e.g., 'I talk too much') and cognitive symptoms (e.g., 'l don’t plan ahead'),
rated on a 4-point scale from 0 (Not at all/Never) to 3 (Very much/Very frequently). It provides
two main scores: the ADHD-Index and the DSM-Total score. The CAARS is divided into several
subscales a) inattention/memory problems, b) hyperactivity/restlessness, ¢) impulsivity/emotional
liability, d) problems with self-concept, €) DSM-IV: inattentive symptoms, f) DSM-IV:
hyperactivity/impulsivity symptoms, g) DSM-IV: total ADHD symptoms, and h) ADHD index
(Macey, 2003). This study only focuses on the subcategory DSM-IV: Total symptom score
(DSM-TS), because this measure is specifically tailored to the original symptoms of ADHD in
children, which is linked to executive functioning. The student’s raw CAARS scores are
transferred into a T-score. The higher the T-score, the higher the indication that an individual has
ADHD symptoms (Macey, 2003). CAARS has good reliability (a = 0.968), high specificity and
sensitivity, and is a valid cross-cultural measure (Christiansen et al., 2012).
Executive Function Index Scale

The executive function motivational drive is measured using the Executive Function
Index Scale (EFI; Spinella, 2005). This self-report measures the participants’ executive functions
in daily life. Specifically, it aims to capture individuals' ability to initiate and sustain goal-
directed action, maintain motivation, and regulate behaviour to achieve desired outcomes. The
scale consists of 27 items covering the five subcategories a) Motivational Drive, b) Organization,
c¢) Impulse Control, d) Empathy, and e) Strategic Planning (Spinella, 2005). In this research the
focus is on the Motivational Drive subscale, measuring aspects of motivation, goal-directed
behaviour, and self-regulation in daily life activities. Items of the motivational drive subscale of
the EFI consist of questions related to behavioural drive, activity level, and interest in novelty.
The participants were asked to rate themselves on a 5-point Likert scale, ranging from ‘1 not at

all’to 5 “very much’. The raw EFI score is transferred into a T-score. The higher the T-score, the
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better the participant’s executive functioning. The EFI has good reliability (a0 = 0.69 to o = 0.82;
Spinella, 2005).
Go/No-Go task

Cognitive motivation was measured with an impulsivity task, called the Go/No-Go task.
The task consisted of two experimental blocks, the first consisting of short (900 ms), and the
second of long (2200 ms) stimulus presentation time for each trial. In the first experimental block
the fixation had a fast duration (300 ms) while in the second block, the fixation had a long
duration (5000 ms). The participant had to give a response when the target stimulus (the letter O)
appeared on the screen and inhibit the response when another stimulus (the letter Q) appeared.
For each trial, participants had to fixate on the center of the screen, and then either press the ‘B’
key (if the letter ‘O’ appeared) or not press anything (if the letter ‘Q’ appeared. In the first block,
the participant gets motivated by the speed of the task, but in the second task, they must motivate
themselves to stay focused. Thus, motivation is measured by comparing the students’ reaction
times between the two conditions (slow condition reaction time — fast condition reaction time).
Procedure

The study consists of two voluntary parts, where the students could stop at any time. In
the first part, the participants participated in the CAARS and the EFI through the questionnaire
platform Qualtrics, respectively. By doing this, the students acquired credits for a university
course through the research platform SONA. The information about the study and its purpose was
described shortly and the informed consent was presented. The goal of the study was explained,
and it was emphasized that the participation is completely voluntary, they can quit at any time
and ask questions if they want to. Then, demographic information was gathered (i.e. age, job,
language, gender, and biological sex). The students were asked whether they had received a

formal diagnosis of ADHD and had been prescribed medication, after which the student was
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directed to the CAARS. Lastly, the student could leave a comment or question if preferred. In the
EFI, it is first stressed again that the students can always email when there are questions and that
they can quit at any time, after which informed consent is asked for this specific questionnaire.
After the students finished the EFI, we again provided the possibility to leave comments or
questions if preferred. The estimated time to complete the two questionnaires is 50 minutes in
total.

The students who finished the CAARS and the EFI were invited via email to the second
part of the study. In the second part of the study, the participants participated in five experimental
tasks through the experimental research program OpenSesame on a computer in the controlled
research lab of the University of Groningen. The tasks were given in a randomized sequence, to
ensure that the other tasks have not affected the performance of the students on the Go/No-Go
task. After a general introduction about the task, the participants had a chance to practice shortly
to know what they could expect. After this trial, the first experimental block started. When the
first block (short duration) finished, all participants had a two-minute break after which the
second block (fast duration) started. Including two breaks of 2 minutes, the time to complete the
second part of the study was estimated to be 40 minutes. The tasks varied all in time, ranging
from 2 to 20 minutes. The informed consent for all five experiments was implemented in the
Go/No-Go task.

Data analysis

Before the analysis could start, the data had to be prepared. First, the raw data of the EFI
and the CAARS were converted from Qualtrics into an SPSS file. For the EFI and CAARS, the
relevant sum scores and T-scores were calculated. Then, all the raw data from all the participants
in the Go/No-Go task was inserted into a Microsoft Excel file, where the variables for the SPSS

data file were calculated. The variables that are calculated are the mean reaction times of correct
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responses in milliseconds (ms) ((mRT fast corr]; [mRT slow corr]), standard deviations of
mean reaction times in ms ([mSD_fast]; [mSD_slow]), the percentages of errors in ms
([%_error_fast]; [%_error_slow]), and the errors of commissions in percentages

([%_omissie fast]; [% omissie slow]). These variables are calculated for each participant for the
slow and the fast conditions. Then, the difference scores were calculated for each participant by
subtracting the fast condition score from the slow condition score for the means, standard
deviations, and errors ([Diff RT SlowFast]; [Diff M_RT_ SlowFast];

[Diff Error RT SlowFast]). The Excel file with the experimental data was merged into the SPSS
file with the data of the questionnaires, resulting in the data file with the questionnaire's
combined variables and the study's experimental part. The 29" version of IBM SPSS Statistics
was used to analyse the data. After the data was prepared, the assumptions were checked for the
three hypotheses.

Research question 1: is there an overall association between ADHD symptoms and cognitive
motivation in students?

First, the assumptions for a single linear regression had to be checked. The Shapiro-Wilk
test was used to test for a normal distribution of the data. The output clearly shows a non-normal
distribution of the data, except for the mean and standard deviation of the reaction time in the fast
condition ([mRT fast corr]; [mSD _fast]) (see Appendix A, Table 5). The non-normal
distribution of the other variables does not cause a problem for the analysis, since it is in line with
literature suggesting heterogeneity of ADHD symptoms (Sonuga-Barke, 2002). Furthermore, the
Central Limit Theorem states that non-normality does not cause a problem when the sample size
is 30 or above. The sample size for the EFI and CAARS are far above 30 (rn = 538), so this
should not cause any issues. The Q-Q plots indicate that the data conforms to a linear

distribution, as the data generally forms a straight line (See Appendix A, Figures 3, 5 and 9).
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There is no indication of outliers that might influence the outcome of the analysis. The first
hypothesis suggests that students with more ADHD symptoms experience more problems with
cognitive motivation. The association between ADHD-TS and CM is tested with non-
parametrical Pearson’s correlation coefficients. The main effect of the experimental conditions
‘fast’ and ‘slow’ on the reaction times of the students and the variability of the mean reaction
times are checked using repeated measures ANOVA. The assumptions for a linear regression
analysis are in line with the assumptions for the ANOVA.
Research question 2: is there an association between ADHD symptoms and the executive
Sfunction motivational drive?

Also, for the second hypothesis, the assumptions for a linear regression had to be checked.
The output of the Shapiro-Wilk test for normality again showed a non-normal distribution of the
data (see Appendix A, Table 4). As mentioned in hypothesis one, this does not cause a problem
for the analysis due to the heterogeneity of ADHD symptoms (Sonuga-Barke, 2002). The Q-Q
plots indicate that the data on motivational drive follows a linear distribution, but the data on
ADHD symptoms does not (See Appendix, Figures 1 and 2). However, this does not cause a
problem according to the Central Limit Theorem and the heterogeneity of ADHD symptoms as
discussed before. Again, there is no indication of outliers that might influence the outcome of the
analysis. The second hypothesis suggests that students with more ADHD symptoms experience
more problems with the executive function motivational drive. This is tested using non-
parametrical Pearson’s correlation coefficients.
Research question 3: is the relation between ADHD symptoms and cognitive motivation in
students mediated by motivational drive?

For the last hypothesis, the assumptions for a mediation analysis had to be checked.

Again, the Shapiro-Wilk test shows a non-normal distribution of the data, and the Q-Q plot shows
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the linearity of the relationships between the variables (See Appendix A, Tabel 5, Figures 3 until
12). The homoscedasticity assumption is validated by analyzing the results of Levene’s test. The
output shows that this assumption is met for the percentage of errors in the fast and slow
conditions ([%_error_fast]; [% _error slow]) and for the percentage of omissions in the slow
condition ([% _omissie_slow]). However, it is not met for the percentage of omissions in the fast
condition ([% _omissie fast]) (see Appendix A, Tables 6 and 7). Lastly, the Variance Inflation
Factor (VIF) is calculated to ensure that the independent variable DSM-Total score and the
mediator motivational drive are not highly correlated. The VIF value of 1 indicates that the
assumption for multicollinearity is met, according to the rule of thumb (VIF <4, see Appendix A,
Table 8).
Results

This section presents the results of the validation check of the experimental conditions
and the findings of the mediating effect of motivational drive on the relationship between ADHD
symptoms and cognitive motivation in university students.
Descriptive Statistics

The mean and standard deviation of the CAARS DSM-Total score, EFI Motivational

Drive score and the Mean Reaction Time of the Go/No-Go task are presented in Table 2 below.
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Table 2:

Descriptive Statistics for Study Variables

N Mean Std. Deviation
CAARS TscoreDSM_Total 27 61.3883 11.24818
EFI Motivational Drive 27 14.07 2.973
Diff RT SlowFast 27 105.67987 55.784935
Diff MRT_SlowFast 27 37.69576 50.562093
Diff ErrorRT SlowFast 27 -6.6667 20.14371
mRT fast corr 27 311.04 25.885
mSD_fast 27 58.57079 13.362780
% error_fast 27 26.29630 16.617449
% omissie_fast 27 1.48148 2.109874
mRT slow_corr 27 416.72 62.870
mSD_slow 27 96.26655 53.217049
% error_slow 27 19.62963 19.509659
% omissie_slow 27 2.59259 3.430735

Pearson’s correlations are calculated to see whether the variables are (significantly)
correlated (see Appendix A, Table 9). DSM-TS and Diff RT are positively correlated (» =.393, p
=.043), indicating a medium significant strength association. The positive association suggests
that an increase in ADHD accompanies a bigger difference in the reaction time between the fast
and the slow conditions. DSM-TS and MD are positively correlated as well (»=.117, p = 0.331);
however, this might require some additional explanation. Since an increase in the motivational
drive means better executive functioning and an increase in the DSM-TS means worse
symptoms, the scales of the CAARS and EFI are reversed. The positive correlation suggests that
more ADHD symptoms accompany a decreased motivational drive. Additionally, the correlation

is rather small and non-significant, indicating a weak association between the two variables. The
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last correlation shows that the difference between the slow and fast conditions in the Go/No-Go
task is positively associated with motivational drive (» = .194, p = .331). Again, due to the reverse
scale of the EFI, this suggests that decreased motivational drive accompanies an increased
difference in reaction time between the two conditions.
Validation task effect mean reaction time

The experimental conditions [mRT slow corr] and [mRT fast corr] should be tested
before the analysis of the hypothesis, to ensure that the stimulus conditions influenced the speed
of the student’s performance on the Go/No-Go task. This was done by performing a repeated
measures ANOVA. The within-subjects effect output shows a significant main effect of the slow
and the fast stimulus conditions (F (1) = 103.428, p <.001, #?=.805), indicating that the reaction
times differ significantly between the fast and the slow condition in the Go/No-Go task,
regardless of the ADHD group they are categorized in. However, there is a non-significant effect
on the interaction effect of [condition] and [groups DSM total] (¥ (1) =3.151, p =.088, n? =
.112). This indicates that there is no significant difference in reaction times between the high and
low ADHD symptom groups across both the fast and slow conditions. The between-subjects
effect output shows that there is not a significant main effect of the low and high ADHD group
based on the self-reported DSM-total score of the EFI (F (1) =.038, p = .847, #?=.002). The
main effect indicates that the difference in reaction times between the fast and slow conditions
does not depend on the ADHD symptoms group. The results are illustrated in Figure 3, and the

descriptive statistics are provided in Table 3.
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Figure 3:

Mean reaction time of ADHD groups on the stimulus conditions
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Table 3:
Descriptive statistics
ADHD Std.
groups Mean Deviation N
mRT slo Low 405.66 43.773 13
w High 426.99 76.816 14
Total 416.72 62.870 27
mRT fast Low 318.98 20.618 13
High 303.66 28.739 14
Total 311.04 25.885 27

Note: mean and standard deviation are in milliseconds (ms)

Validation task effect mean standard deviation
The experimental conditions [mSD_slow] and [mSD_fast] represent the variation in the

reaction time in the task in ms. The effect of the conditions should be tested to ensure that the
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stimulus conditions influenced the variability of the speed of the student’s performance on the
Go/No-Go task. This was done by performing a repeated measures ANOVA. The within-subjects
effect output shows a significant main effect of the slow and the fast stimulus conditions (£ (1) =
14.969, p <.001, ? = .375), indicating that the reaction times differ significantly with a medium
effect size between the fast and the slow condition in the Go/No-Go task, regardless of the
ADHD group they are categorized in. However, there is a non-significant effect on the interaction
effect of [condition] and [groups DSM _total] (F (1) = 1.602, p = .217, n?=.060). This indicates
that there is no significant difference and a small effect size in the variability of reaction times
between the high and low ADHD symptom groups across both the fast and slow conditions. The
between-subjects effect output shows no significant main effect of the low and high ADHD
group based on the self-reported DSM-total score of the EFI (¥ (1) = 1.891, p =.181, 7= .070).
The main effect indicates that the variability of reaction times between the fast and slow
conditions does not depend on the ADHD symptoms group. The results are illustrated in Figure

4, and the descriptive statistics are provided in Table 4.
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Figure 4:

Mean standard deviation of reaction time of ADHD groups on the stimulus conditions
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Table 4:
Descriptive statistics
ADHD groups Mean Std. Deviation N
mSD slow Low 82.00042 18.619575 13
High 109.51367  70.367471 14
Total 96.26655 53.217049 27
mSD fast Low 56.94154 12.020531 13
High 60.08367 14.786147 14
Total 58.57079 13.362780 27

Note: mean and standard deviation are in milliseconds (ms)

Validation task effect error

The experimental conditions [% _error slow] and [%_error  fast] represent the response

accuracy in the task. The effect of the conditions should be tested to ensure that this affects the

student’s accuracy on the Go/No-Go task. The within-subjects effect output of the repeated
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measures ANOVA shows a non-significant effect of the slow and the fast stimulus conditions (F
(1)=2.819, p = .106, #? = .101), indicating that the accuracy does not differ significantly with a
small effect size between the fast and the slow condition in the Go/No-Go task, regardless of the
ADHD group. There is a non-significant effect on the interaction effect of [condition] and
[groups DSM total] (£ (1) =.048, p = .828, n?=.002). This indicates no significant difference
and a small effect size in the accuracy of responses between the high and low ADHD symptom
groups across both the fast and slow conditions. The between-subjects effect output shows that
there is again no significant main effect of the low and high ADHD group based on the self-
reported DSM-total score of the EFI (F (1) =2.582, p = .121, n?=.094). The main effect
indicates that the difference in response accuracy between the fast and slow conditions does not
depend on the ADHD symptoms group. The results are illustrated in Figure 5, and the descriptive

statistics are provided in Table 5.

Figure 5:

Mean accuracy of ADHD groups on the stimulus conditions
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Table 5:

Descriptive statistics

ADHD Std.

groups Mean Deviation N
% error slo Low 15.38462  15.063966 13
W High 23.57143  22.738359 14

Total 19.62963  19.509659 27
% error_fast Low 21.15385  13.867505 13

High 31.07143  17.993436 14

Total 26.29630  16.617449 27

Note: mean and standard deviation are in percentages (%)

Analysis of hypotheses

Several single or multiple regression analyses were performed to study the research
questions and their hypotheses. After these analyses, the indirect effect of mediator MD on the
relationship between DSM-TS and CM was tested through the bootstrapping method of Hayes’
(2013) PROCESS application. The analysis of the three hypotheses is broken down into four
steps, which will be illustrated in the next paragraphs and are categorized by research question.

The figure below illustrates the conceptual model (see Figure 7).
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Figure 7:
Unstandardized regression coefficients for the relationship between ADHD symptoms and

cognitive motivation through motivational drive.

MD
a= .OV \:: 3.649
¢ = 1.947
DSM-TS > cM
¢ = .0872

Note: *p < .05, DSM-TS = ADHD-DSM Total Score, MD = Motivational Drive, CM = Cognitive

Motivation.

Research question 1: is there an association between ADHD symptoms and cognitive
motivation in students?

Path C in the model represents the first research question about the association between
the DSM-total symptoms subscale of the CAARS and cognitive motivation (see Figure 7).
Cognitive motivation is measured by calculating the difference between the student’s reaction
times in the slow and the fast conditions. In this study, it is hypothesized that an increase in
ADHD symptoms will lead to an increase in the difference between the two conditions. An
ANOVA was performed to test the hypothesis, showing that there is a significant effect on the
association between DSM-total score and cognitive motivation (R?=0.154, F (1, 25) =4.557, f =
1.947, p = 0.043). This suggests that in comparison to the fast condition, the students have a
longer reaction time in the slow condition when the student scores high on ADHD symptoms,
compared to students who score low on ADHD symptoms. In conclusion, the results provide

support for the first hypothesis.
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Research question 2: is there an association between ADHD symptoms and the executive
Sfunction motivational drive?

Path A in the conceptual model represents the research question about the association
between the DSM-total score subscale of the CAARS and the motivational drive subscale of the
EFI (see Figure 7). It is hypothesized that a higher score on the DSM-total symptoms scale will
lead to a lower score on executive functioning. As explained before, a lower score on the EFI
indicates more problems with executive functioning, whereas a lower score on the CAARS
indicates fewer ADHD symptoms. Therefore, it is hypothesized that ADHD symptoms have a
negative effect on the student’s motivational drive, indicating a negative association between the
two variables.

Like the prior research question, the association is tested using an ANOVA. The results
suggest a non-significant small effect on the association between DSM-total score and
motivational drive (R?= 0.036, F' (1, 25) =.936, f = .062, p = 0.343). The positive association
indicates that students with more ADHD symptoms have fewer problems with the executive
function motivational drive. This is contrary to what was expected in the hypothesis, and the
result is not significant. The results do not support our hypothesis.

Research question 3: is the relation between ADHD symptoms and cognitive motivation in
students mediated by motivational drive?

Before the indirect effect of the mediating variable motivational drive can be tested, the
effect of motivational drive on cognitive motivation must be tested. This association represents
path B in the conceptual model (see Figure 7). The ANOVA shows a small non-significant effect
of motivational drive on cognitive motivation (R?= 0.038, F (1, 25) =.983, f =3.649, p = 0.331).
This suggests that lower motivational drive in students results in decreased cognitive motivation.

Now that all the required paths of the conceptual model have been researched, the indirect
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effect of the mediating variable motivational drive on the relation between DSM-total score and
cognitive motivation is tested. This research question corresponds to path C" in the model (see
Figure 7). The indirect effect is tested through Hayes’ bootstrapping method (2013). The results
indicate a small non-significant indirect effect (2= 0.0872, 95% CI =-0.5189, 0.7275). This
does not provide evidence for the hypothesis that motivational drive (partly) explains the effect of
ADHD symptoms on student’s cognitive motivation.
Discussion

This research studied the effect of ADHD symptoms on cognitive motivation in university
students. It specifically tested whether the executive function motivational drive has a mediating
effect on the relationship between ADHD symptoms and cognitive motivation in the Go/No-Go
task. This research contributes to the complex understanding of the association between ADHD
symptoms, motivational drive, and cognitive motivation. The results reveal insightful information
about the association between these variables. However, the expected mediation effect of
motivational drive was not supported, highlighting the complexity of motivational processes in
individuals with ADHD. More detailed information about these results and their implications is
explained in the sections below.
ADHD-total symptoms and cognitive motivation

The first hypothesis is that students with more ADHD symptoms have worse cognitive
motivation. The statistical analysis indicates support for this hypothesis. More ADHD symptoms
lead to a bigger difference between the students’ reaction times in the slow and fast conditions,
representing cognitive motivation. This finding suggests, as expected, that an increase in ADHD
symptoms leads to a decrease in the student’s cognitive motivation, which increases the difficulty
of staying motivated to pursue long-term goals. In our experiment, students experience more

problems staying focused on the slower stimulus manipulation, resulting in a longer reaction
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time. The relatively large gap in the reaction times of students with more ADHD symptoms in the
fast and slow conditions of the Go/No-Go task suggests that higher ADHD symptomatology is
linked to increased cognitive difficulties in task engagement. In conclusion, the first hypothesis is
supported.

ADHD-total symptoms and motivational drive

The second hypothesis is that increased ADHD symptoms lead to a lower score on the
EFI motivational drive subscale, indicating more problems with an individual’s motivational
drive. The analysis does not indicate enough support for this hypothesis. The correlation
suggests, as expected, that an increase in ADHD symptoms leads to a decrease in the students’
motivational drive, leading to a possible decreased ability to initiate and sustain goal-directed
actions, maintain motivation, or regulate behaviour to achieve desired outcomes. However, there
is not enough evidence to support the hypothesis.

Researching executive functions is complex since there is no universal definition, and
involves numerous cognitive processes (Barkley, 1997). The prefrontal and thalamic-reticular
regions of the brain are linked to various processes that constitute the executive system (Rosello,
2020). Given that these brain regions are also implicated in ADHD, it is not surprising that there
is some overlap between executive function deficits and ADHD symptoms. It is known that
inhibition problems play a role in ADHD symptomatology (Barkley, 1997), but less is known
about the effect of other executive functions. That the hypothesis is not fully supported, might be
due to the sample of university students. University students have good levels of executive
functioning generally. A possible explanation for the result could be that the students with ADHD
have managed to make it to university despite their attention and impulsivity/hyperactivity

difficulties. The students might have developed coping mechanisms to overcompensate for their
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problems with proper motivation and dedication, which might have affected the relationship
between self-reported motivational drive and ADHD symptoms.

The mediating role of motivational drive in ADHD-total symptoms and cognitive
motivation

The third and last hypothesis is that motivational drive mediates the relationship between
ADHD symptoms and cognitive motivation. It was tested through a bootstrapping method, in
which the results did not completely support our hypothesis. There is not enough support to state
that motivational drive explains the relationship between ADHD symptoms and cognitive
motivation in our sample of students.

The concept of delay aversion could help to explain why students with high ADHD
symptoms had a shorter reaction time in the fast condition and a longer reaction time in the slow
condition, compared to students with low ADHD symptoms. Aversion to delay can lead to
impulsiveness when individuals get overstimulated in childhood, indicating worse cognitive
motivation (Sonuga-Barke, 2005). However, brain development continues into adulthood, which
can affect the presentation of ADHD symptoms. As the brain matures, some individuals may
experience a reduction in symptoms. Similarly, the context in which individuals operate changes
over time. Initially, caregivers provide structure externally, but as individuals grow older, they
must create structure independently (Barkely, 1997). In line with the possible explanation of the
insignificant result in the association between ADHD symptoms and motivational drive, it might
be possible that the development of coping strategies as individuals with ADHD grow older also
plays a role in the third analysis. It could be that this is the case in our sample of university
students; the students have created coping strategies to mask the impact of their ADHD
symptoms. Therefore, our sample might not generalize to the population based on their executive

functioning levels, which might have influenced the outcome of the data analysis.
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Implications

The goal of my research is to gain a deeper understanding of how ADHD symptoms
manifest in adults, with a focus on motivation. Misdiagnosis and underdiagnosis of the disorder
are known to impact individuals in their daily lives and hinder them in their occupational and
social functioning. There has been critique about the diagnostic process of ADHD in adults, but
before this can be improved the full expression of the disorder in older age should be understood.
This research helps to gain more knowledge about the expression of the symptoms in adulthood
so that underdiagnosis and misdiagnosis can be reduced in the future.

Due to the heterogeneity of the disorder, it is difficult to form a complete and coherent
understanding of the problems individuals experience in their daily lives. This variability is
considered by not focusing on a formal diagnosis, but rather on self-reported problems with
events that represent symptoms of inattention and hyperactivity/impulsivity in the CAARS.
Using the self-report questionnaire EFI and an experimental design of the Go/No-Task, allows us
to measure motivation on both a cognitive and behavioral level. This is not often done in studies,
increasing our understanding of the topic.

Limitations

The primary limitation of this study concerns the sample used for the experiment, which
limits the reliability of the results. Initially, participants were to be recruited based on their
CAARS scores, with the highest and lowest 25% invited to facilitate a clear comparison between
low and high ADHD groups. However, only a few students initially signed up. Consequently, the
decision was to invite all students who had completed both questionnaires to increase the sample
size. While this approach effectively recruited more participants, we still had a relatively small
sample of 30 participants (n = 30). A possible reason for the low participation rate is that students

were participating to earn course credits. By the last block of the year, many had likely already
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earned the necessary credits and did not sign up for the study. After applying exclusion criteria,
the final sample size was 27 participants (n = 27), which is too small to obtain reliable outcomes.
Generally, recruiting a sample of at least 71 participants is advised to get reliable outcomes in a
mediation analysis (Fritz & MacKinnon, 2007).

Secondly, the sample used in this research was a convenience sample, which may limit
the generalizability of the findings. Convenience samples can introduce biases and may not
accurately represent the population. Due to the student sample, we cannot translate the results
directly to the adult population. Although university students are a relevant sample due to their
typically high executive functioning, future research should strive to use more representative
samples to enhance the validity and reliability of the results, such as through random sampling.
Additionally, examining gender differences is crucial. The majority of the current sample consists
of women (73.2%). A balanced sample with an equal number of men and women could generate
different results, as research by Saleh et al. (2021) suggests that gender may play a role in how
ADHD symptoms and executive function deficits are expressed.

Additionally, cultural differences could impact the expression of ADHD symptoms and
the effectiveness of various interventions. ADHD is a context-dependent disorder, and cultural
factors may influence both symptom manifestation and treatment outcomes (McFadden, 2023).
Future research should investigate cultural variations to provide valuable insights into how
ADHD manifests across different populations and to inform more culturally sensitive diagnostic
and treatment approaches.

The Go/No-Go task used in this study measures motivation by manipulating the time the
stimuli are presented. Originally, the task measures pure inhibition, raising questions about its
specificity and validity for this research. Future studies should consider using tasks that

specifically measure cognitive motivation, such as delay tasks, to study the mediating effect of

35



ADHD SYMPTOMS AND COGNITIVE MOTIVATION IN UNIVERSITY STUDENTS

motivational drive on the association between ADHD symptoms and cognitive motivation better.
Exploring more nuanced motivation tasks (i.e. delay aversion task) will allow for a deeper
investigation into the topic.

Another critical aspect to consider for the validity of the research is the relationship
between cognitive motivation and motivational drive. It remains uncertain which variable
mediates the other—whether cognitive motivation influences motivational drive or vice versa.
Future studies should aim to disentangle the complex direction of the association to understand
the roles of cognitive and behavioural motivation in ADHD better.

A notable limitation of this study is the inability to monitor students while completing the
CAARS and EFI questionnaires. As a result, it cannot be ensured that participants filled out these
measures with proper motivation, which decreases the reliability of the data since motivation is a
key variable in this study. However, it is important to note that there were no disruptions in the
task measurements, and the experiments took place in a controlled laboratory setting with proper
instructions provided beforehand. Future studies should consider implementing strategies to
monitor and enhance participant motivation during questionnaire completion to improve the
finding’s reliability.

As been told previously, it is known that ADHD symptoms impact executive functioning
and the other way around, as explained in the inhibition theory by Barkley (1997). The main
focus of current research about ADHD and executive functioning is on inhibition, and little
attention is paid to the other executive functions. Measuring motivation on both a cognitive and
behavioural level is a new way of approaching the daily difficulties adults with ADHD encounter
daily. The main strength of this research is that it goes beyond what is already known and focuses
on new possibilities to improve our understanding of the expression of ADHD symptomology in

adulthood.
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Conclusion

The primary aim of my research was to gain a deeper understanding of how ADHD
symptoms manifest in adults, with a particular focus on their impact on motivation. Although the
expected mediating role of the executive function motivational drive in the relationship between
ADHD symptoms and cognitive motivation was not supported, the findings still shed light on the
factors involved in adult ADHD symptomatology. This research underscores the complex
relationship between ADHD and executive functions, emphasizing the need for further
exploration of cultural and gender differences, more specific measures of motivation, and a better
understanding of motivational factors. Addressing these limitations and considerations in future

studies will contribute to a more comprehensive understanding of ADHD in adults.
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Appendix A

Table 1:

What is your current gender identity?

Frequency Percent Valid Percent Cumulative Percent

Valid Man 125 23.2 23.2 23.2
Woman 394 73.2 73.2 96.5
Nonbinary/Genderqueer 12 2.2 2.2 98.7
Trans man 4 7 i 99.4
Not listed: please state 1 2 2 99.6
Decline to answer 2 4 4 100.0
Total 538 100.0 100.0

Table 2:

Descriptive Statistics of total sample

N Minimum Maximum Mean Std. Deviation
What is your age (how 538 16 35 19.87 2.204
many years old)?

Table 3:

Descriptive Statistics of final sample

Std.
N Minimum Maximum Mean Deviation
What is your age (how 515 16 35 19.82 2.150

many years old)?

Table 4:
Tests of Normality
Shapiro-Wilk
Statistic df Sig.
CAARS TscoreDSM_Total 973 498 <.001%***
Motivational drive 982 498 <.001%***

Note: *p = 0.05 indicates a significant deviation from normal distribution.
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Table S:
Tests of Normality
Shapiro-Wilk
Statistic df Sig.
mRT fast corr .960 27 363
mRT slow_corr .894 27 010**
mSD_fast 951 27 225
mSD_slow 750 27 <.001%***
% error_fast 912 27 .025%*
% error_slow .862 27 .002%*
% omissie fast A 27 <.001%***
% omissie slow 735 27 <.00]***

Note: *p = 0.05 indicates a significant deviation from normal distribution.
Figure 1:
Normal Q-Q Plot of CAARS T-score DSM-Total
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Note: Based on the total sample (N = 515) for EFI and CAARS
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Figure 2:
Normal Q-Q Plot of Motivational drive
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Note: Based on the total sample (N = 515) for EFT and CAARS

Figure 3:
Normal Q-Q Plot of CAARS T-score DSM-Total
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Note: Based on the experimental sample (N = 27)
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Figure 4:

Normal Q-Q Plot of Motivational drive
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Note: Based on the experimental sample (N = 27)

Figure 5:

Normal Q-Q Plot of mean reaction time fast condition
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Figure 6:

Normal Q-Q Plot of mean standard deviation fast condition
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Normal Q-Q Plot of percentage error fast condition
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Figure 8:
Normal Q-Q Plot of percentage omission fast condition
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Figure 9:
Normal Q-Q Plot of mean reaction time slow condition
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Figure 10:
Normal Q-Q Plot of mean standard deviation slow condition
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Figure 11:
Normal Q-Q Plot of percentage error slow condition
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Figure 12:

Normal Q-Q Plot of percentage omission slow condition
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Table 6:

Tests of Homogeneity of Variances

15

Levene
Statistic dfl df2 Sig.
% error_fast Based on Mean 1.719 1 25 202
Based on Median 1.601 1 25 217
Based on Median and with 1.601 23.975 218
adjusted df
Based on trimmed mean 1.799 1 25 192
% error slo Based on Mean 1.201 1 25 284
w Based on Median .897 1 25 353
Based on Median and with .897 1 22.265 354
adjusted df
Based on trimmed mean 902 1 25 351

51



ADHD SYMPTOMS AND COGNITIVE MOTIVATION IN UNIVERSITY STUDENTS

Table 7:

Tests of Homogeneity of Variances

Levene
Statistic dfl df2 Sig.
% omissie_fast Based on Mean 5.658 1 25 .025
Based on Median 1.552 1 25 224
Based on Median and 1.552 1 18.464 228
with adjusted df
Based on trimmed mean 3.859 1 25 .061
% omissie_slow Based on Mean 2.007 1 25 169
Based on Median 1.628 1 25 214
Based on Median and 1.628 1 22.548 215
with adjusted df
Based on trimmed mean 1.722 1 25 201

Table 8:

Check for Multicollinearity

Collinearity Statistics
Model Tolerance VIF

1 CAARS TscoreDSM Total 1.000 1.000
Note: VIF represents the Variation Inflation Factor; Dependent Variable is motivational drive
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Table 9:

Pearson’s Correlations for Study Variables

Diff RT Slo Motivational

wFast drive
CAARS_TscoreDSM  Pearson 393" 117
_Total Correlation
Sig. (2-tailed) .043 562
N 27 27
Diff RT SlowFast Pearson 194
Correlation
Sig. (2-tailed) 331
N 27

Note: * Correlation is significant at the 0.05 level (2-tailed).
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