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ABSTRACT 
 
We explored how anxiety may impact performance on two attention-based tasks, the 

Navon and Stroop tasks. Previous literature has illustrated that trait anxiety may lead to 

diminishing global processing and, therefore, a local processing bias (Basso et al., 1996). 

Which may contribute to narrowing the scope of one’s attention, impairing cognitive 

flexibility (Derryberry & Reed, 1998; Najmi et al., 2012). Additionally, there is 

conflicting data on how anxiety interacts with performance on the Stroop task (Pacheco-

Unguetti et al., 2010; Ursache & Cybele Raver, 2014). We conducted two t-tests 

analyzing high and low anxiety groups’ performance on the Navon task. We also 

conducted an ANOVA analyzing three groups’ performance on the Stroop task. We did 

not find any statistically significant differences in the performance on the Stroop and 

Navon task between groups of high anxiety and low anxiety. 
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1 
CHAPTER I: INTRODUCTION 

Anxiety in College Students 

College can be an emotional experience for students, with the potential for many 

first-time, unfamiliar experiences. While many of these experiences may be fun and eye-

opening, some aspects of college, such as academic expectations or financial concerns, 

may lead individuals to experience high stress and anxiety levels (Beiter et al., 2015). In 

one study, out of a total of 19 possibilities, “academics” was, on average, the greatest 

source of concern for a college sample, indicating that academic achievement pressure 

can be a stressor in a college student’s life. In that same study, out of a total sample of 

374 undergraduate students, 40% of the participants displayed anxiety symptoms, and 

38% displayed symptoms related to stress (Beiter et al., 2015). Asher BlackDeer et al. 

(2021) collected a sample of 117,430 students in 2008 and 2009 from over 100 college 

institutions, and the results indicated that 9.2% percent of the overall sample displayed 

symptoms of anxiety. These studies demonstrate how prevalent anxiety may be in college 

students across the United States and suggest that academic performance may be a 

contributing factor (e.g., Asher BlackDeer et al., 2021; Beiter et al., 2015).  

The current study examines the potential relationship between anxiety as 

measured by the State-Trait Anxiety Inventory (STAI) and performance on the Stroop 

and Navon tasks, reflecting different aspects of attention that are crucial for academic 

success. We measured two types of anxiety: trait anxiety and state anxiety. Trait anxiety 

can be defined as the general level of anxiety a person feels on an everyday basis, 

whereas state anxiety is the level of anxiety they feel in the current moment (Shilton et 



 

 

2 
al., 2019; Spielberger et al., 1983). Sometimes a college student may feel nervous on the 

day of a mid-term or final exam; this is an example of state anxiety – how an individual 

feels at a specific moment. On the other hand, trait anxiety is a more generalizable 

characteristic of the individual – how they feel most of the time (Shilton et al., 2019; 

Spielberger et al., 1983). The two cognitive tasks used here measure different aspects of 

attention: visual global and local processing and executive inhibition (Miyake et al., 

2000; Navon, 1977; Stroop, 1935). The following literature will display evidence of how 

anxiety may impact a person’s attention, executive functioning, and visual processing, 

and how these different aspects of cognitive performance may affect college students’ 

academic performance. 

Anxiety and Academic Performance 

Research on state-level anxiety and academic performance frequently suggests an 

impact on performance in specific contexts, such as test anxiety or statistics anxiety (e.g., 

Cassady & Johnson, 2002; Chew & Dillon, 2014; Hoegler & Nelson, 2018). Statistics 

anxiety is a form of state-level anxiety experienced when performing tasks involving 

statistical/mathematical calculations (Chew & Dillon, 2014). Hoegler and Nelson (2018) 

found that statistics anxiety may contribute to poorer performance on examinations in 

undergraduate-level statistics. Another performance-based anxiety is cognitive test 

anxiety, involving the cognitive aspects that may be associated with anxiety. This anxiety 

can occur while studying for an exam or taking an exam and consists of symptoms of 

worry and fear (Cassady & Johnson, 2002). Test anxiety may negatively affect academic 



 

 

3 
performance (Cassady & Johnson, 2002; Chapell et al., 2005). This relationship appears 

to occur at the undergraduate and graduate levels (Chapell et al., 2005).  

Fewer studies in the past decade have been dedicated to trait anxiety and 

academic performance on a collegiate level, but existing studies suggest an inconsistent 

impact on academic performance. Vitasari et al. (2010) found that in university 

engineering students, there was a small but significant correlation between high anxiety 

as measured by the STAI and low academic performance. Another study found a 

significant indirect correlation between low academic performance and trait anxiety in 

middle school students (Owens et al., 2012). However, on a sample of undergraduate 

sophomores Chaplin (1989) demonstrated that anxiety may not always be detrimental to 

academic performance. This study compared groups of high academic performance with 

high anxiety and low academic performance with high anxiety. In the high-performance 

group, anxiety appeared to be beneficial and appeared to be detrimental or had no effect 

on the low-performance group. The author suggests that it may not be the anxiety itself 

but rather how an individual reacts to anxiety that determines the impact on academic 

achievement. High-performing students may have found ways to properly manage their 

anxiety and maintain high academic achievement (Chaplin, 1989). 

Anxiety and Attention  

Attention may have an important impact on academic achievement. In addition to 

academic achievement, anxiety appears to have a relationship with attention (Najmi et al., 

2012; Pacheco-Unguetti et al., 2010). Posner and Petersen (1990) proposed three neural 

networks of attention: alerting, executive control, and orienting. The alerting network 
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involves becoming alert and maintaining that state. The executive control network or 

executive attention, consists of problem-solving, working memory, and managing 

conflicts. Executive attention is a part of the larger facet of executive functioning and can 

be investigated using the Stroop task, which requires executive control when managing 

conflicting information. Lastly, the orienting network allows people to focus and shift 

their attention (Posner & Petersen, 1990; Posner et al., 2007; Rueda et al., 2016).  

Pacheco-Unguetti et al. (2010) conducted two experiments suggesting that both 

state and trait anxiety may affect these neural networks. They found in a sample of 

college students that higher levels of trait anxiety are related to a deficit in the executive 

control network, suggesting that trait anxiety may lead to less activity in the prefrontal 

cortex. The data also indicated that state anxiety has a negative effect on the orienting and 

alerting networks. The authors suggest that trait anxiety affects top-down processing, and 

state anxiety affects bottom-up processing (Pacheco-Unguetti et al., 2010). Additionally, 

this study indicates that severity can contribute to the effect trait anxiety appears to have. 

Heller et al. (1997) found that individuals with high levels of trait anxiety (anxious 

apprehension) seem to have asymmetry in the frontal lobes. These findings could be seen 

in decreased activity in the right frontal lobe, which may lead to possible deficits in 

executive functioning tasks (Heller et al.,1997; Milham et al., 2003). Specifically, it 

appears that some of the primary responsibilities of the dorsolateral prefrontal cortex 

(DLPFC), located in the frontal lobe, include top-down processing and the control of 

one’s attention, which could be impacted by anxiety (Banich et al., 2000; Milham et al., 

2003). 
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Najmi et al. (2012) examined how the scope of one’s attention interacted with the 

severity of their anxiety in an undergraduate sample. The scope of attention involves  

the ability to expand or narrow one’s visual focus relative to the size of an individual’s 

visual environment (Kosslyn et al., 1999; Najmi et al., 2012). Their data suggest that 

participants with high levels of trait anxiety had an impairment in expanding the scope of 

their attention compared to the participants with low levels of anxiety. This indicates that 

anxiety may inhibit one’s cognitive flexibility through the inability to expand the scope 

of their visual attention. There is some evidence that the scope of visual attention may be 

related to global and local processing (Najmi et al., 2012). 

Global and Local Processing 

When someone looks at a painting, do they start by recognizing the entire picture 

or by focusing on the detail within the painting? This question concerns the global and 

local elements found within the painting. Regarding visual perception, local processing 

focuses on the individual elements that make up a scene (Nayar et al., 2015). Global 

processing involves seeing all the individual elements that create the scene and using this 

information to create a comprehensive global image (Navon, 1977; Nayar et al., 2015). A 

real-world example of global and local processing is the understanding and interpreting 

written language, where local processing involves understanding each word. In contrast, 

global processing allows one to comprehend the meaning of the entire sentence or 

passage.  

The theory of global precedence states that visual perception tends to start from 

seeing the big picture (the forest) first and then noticing the finer details (the trees) 



 

 

6 
(Navon, 1977). Navon’s research used visual stimuli where larger letters (global level) 

were composed of smaller letters (local). When the global level stimuli were not 

consistent with the local level stimuli (i.e., Big H formed by small X’s - see figure 1), it 

inhibited local-level responses but not global-level comprehension. From this experiment, 

Navon (1977) deduced that people can selectively attend to the global level exclusively 

more easily than the local level. His experiments and previous literature concluded that 

visual perception tends to start from a global level and work its way down to a local level.  

In a study by Woltin et al. (2012), the participants were primed on either the 

global level or local level before completing a Navon task, followed by a communicative 

intention task. In this study, priming involved having the target letters presented at either 

the global or local level prior to the tasks. Their data showed that participants from a 

college sample correctly understood the communicative intent of a written message 

(sincere or sarcastic) more frequently when they were globally primed than when they 

were locally primed. This study indicates that global processing may have a beneficial 

effect on written communication between individuals (Woltin et al., 2012). This can be 

incredibly impactful in the digital era, where there may be more written communication 

online than face-to-face or verbal communication.  

Research indicates that children younger than seven may rely mainly on a local-

level strategy (Nayar et al., 2015). Additionally, it appears that between the ages of seven 

and ten, the development of global-level processing starts reaching the level of an 

average adult (Nayar et al., 2015). This demonstrates that humans may naturally adapt 
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global processing strategies as their brains develop. This may be because a child’s 

prefrontal cortex is still developing (Tsujimoto, 2008). 

A study by Kimchi and Merhav (1991) found evidence of differences between the 

brain’s hemispheres in global-local visual processing. Their data suggested that 

participants had more difficulty attending to the global element in the right field of view 

and ignoring the local element; the opposite was found for the left field of view. This 

suggests that the left hemisphere is more inclined to focus on local elements and the right 

hemisphere on global elements. This may indicate differences in the efficiency of 

performance on global-local tasks between the two hemispheres (Kimchi & Merhav, 

1991). Robertson (1992) conducted a study with lesion patients in which his results 

suggest lateralization of global vs. local processing. A lesion in the right temporal-

parietal region led to an advantage in processing at the local level. In contrast, a lesion in 

the left temporal-parietal region led to a global-level processing advantage 

(Robertson,1992). Additional support for this lateralization is found in research using 

transcranial magnetic stimulation on all right-handed participants. Qin & Han (2007) 

found that inhibition of brain activity in the left posterior parietal lobe leads to a local 

processing deficit.  

According to Tyler and Tucker (1982), individuals with trait anxiety may rely 

more on their left hemisphere in visual perception, such as performing the Navon task. If 

this is true, it could explain how the local processing bias observed in multiple studies 

interacts with the observed asymmetry in global and local processing (e.g., Basso et al., 

1996; Becker et al., 2017; Derryberry & Reed, 1998; Kimchi & Merhav, 1991; 
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Robertson, 1992; Shilton et al., 2019), potentially leading to a local processing bias and 

diminishing global processing. 

Anxiety and Global/Local Processing 

The following studies will demonstrate how anxiety may interact with the global 

precedence theory. High trait anxiety may impact an individual’s scope of attention on 

global/local tasks leading to a local-level processing bias (Basso et al., 1996; Becker et 

al., 2017; Najmi et al., 2012; Shilton et al., 2019). Shilton et al. (2019) investigated 

global-local visual processing in anxious adults using the Navon task. Participants with 

high trait anxiety were biased toward processing local-level visual stimuli, with less of a 

preference towards global-level processing. High state anxiety participants’ data showed 

more global interference (as opposed to local interference) than participants who reported 

low state anxiety levels (Shilton et al., 2019). This indicates that, unlike trait anxiety, no 

local processing preference appears to result from state anxiety.  

Basso et al. (1996) found that male participants exhibiting symptoms of 

depression or anxiety displayed a bias towards local processing, suggesting that these 

pathologies diminish global processing. Derryberry and Reed (1998) examined how trait 

anxiety interacted with attention in a global/local visual processing task that manipulated 

the participants’ motivational state. The results of this study found that the participants 

with high trait anxiety displayed quicker local-level processing in the negative motivation 

task than participants with low trait anxiety. Interestingly, these results did not indicate 

any impairment to their attention on the global level. However, it suggests a relationship 
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between the narrowing focus of attention and high trait anxiety observed in the 

global/local task (Derryberry & Reed, 1998; Najmi et al., 2012). 

Becker et al. (2017) conducted a study exploring the relationship between trait 

anxiety, global processing, and eating disorders. Using a Navon figures task, they found a 

local-level processing bias in participants who met the qualifications for a binge-eating 

disorder. In addition, a correlation was found between binge-eating and anxiety levels. 

This led the researchers to conclude that trait-level anxiety may lead to a local processing 

bias. This detail-focused (local-level) perceptual bias may indirectly lead to maladaptive 

behaviors, such as an eating disorder (Becker et al., 2017). 

The previously mentioned research suggests a local-level processing preference is 

found in individuals with high trait anxiety (Basso et al., 1996; Becker et al., 2017; 

Derryberry & Reed, 1998; Shilton et al., 2019). As previously mentioned, there is some 

indication that global processing may diminish with the presence of high trait anxiety 

(Basso et al., 1996). Therefore, this could indicate that high trait anxiety negatively 

affects a person’s ability to broaden their visual scope of attention, leading to more 

narrowing of their scope of attention (Basso et al., 1996; Najmi et al., 2012).  

Stroop Task and Executive Attention 

During a lecture, the professor may ask a question to the class. If a student were to 

shout out an answer without raising their hand this would be an example of failing to 

inhibit a response. The ability to restrain one’s unwanted responses is known as response 

inhibition (Albert et al., 2013). In this study, the other task we used to measure attention 

was the Stroop task. In this task, participants were shown multiple trials of the color 
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names in various colors of ink (e.g., the word blue in the ink color red) (Stroop, 1935). 

The primary component measured in the Stroop task is managing the conflict of 

incongruency through inhibition; this is done by directing participants to inhibit the 

word’s meaning and respond only to its color (Miyake et al., 2000; Stroop, 1935). 

Viewing the task from this perspective, it is a measure of executive functioning/attention 

(Miyake et al., 2000; Posner et al., 2007). One of the two main areas in the brain that 

appear to be involved in the Stroop task is the DLPFC, which seems to have a role in 

executive functioning (Milham et al., 2003). The other area that seems to play a lesser 

role is the anterior cingulate cortex (ACC) (Egner & Hirsch, 2005; Milham et al., 2003; 

Taylor et al., 1997). Both regions perform some role in attention within the brain (Banich 

et al., 2000). The ACC may be responsible for allocating attention between task-relevant 

and irrelevant information (Milham et al., 2003). According to some, the ACC is the 

main area of activation in the executive attention network (Bush et al., 2000; Rueda et al., 

2016). However, there is debate on its function and role because the ACC appears to have 

inconsistent activation during the Stroop task (Banich et al., 2000; Egner & Hirsch, 2005; 

Milham et al., 2003; Taylor et al., 1997). Lastly, both the ACC and DLPFC appear to 

have roles in the executive attention network due to their activation in magnetic 

resonance imaging (MRI) while performing the Stroop task (Marek et al., 2010; Pacheco-

Unguetti et al., 2010; Posner & Petersen, 1990; Posner et al., 2007).  

Anxiety and Stroop task 

In a study using MRI, Saviola et al. (2020) observed that both state and trait 

anxiety had a relationship with the activation of the ACC in their sample. During a 



 

 

11 
decision-making task, Paulus et al. (2004) found in a sample of undergraduate students, 

that the high trait anxiety group had significantly greater activation in the ACC than their 

average trait anxiety group. This interaction between anxiety and the ACC may lead to a 

difference in top-down processing and allocation of attention in the Stroop task (Paulus et 

al., 2004). Bishop’s (2009) data suggests that trait anxiety may impair the DLPFC’s role 

in attentional control while processing conflicting information. This finding did not 

appear to also occur with state anxiety (Bishop, 2009). Together, these findings suggest a 

relationship between anxiety and the activation of the two main areas of the brain 

involved in performing the Stroop task.  

This relationship could contribute to poorer performance in the Stroop task 

displayed by individuals high in trait anxiety (Hallion et al., 2017; Rosa-Alcázar et al., 

2021; Saviola et al., 2020; Ursache & Cybele Raver, 2014). There is also evidence that 

elevated scores in either state or trait anxiety led to poorer performance in executive 

control in an undergraduate sample (Warren et al., 2021). Some evidence suggests state 

anxiety does not negatively affect but may improve performance on the Stroop task (see 

Ursache & Cybele Raver, 2014). However, there is mixed evidence with theories, such as 

attentional control theory proposing that state anxiety may lead to deficits in executive 

functioning (Eysenck et al., 2007). This study does not provide a definitive answer but 

further extends the research on this interaction. 

Rosa-Alcázar et al. (2021) examined the interaction between three disorders 

found in the DSM-5 and executive functioning. This was measured by interference in the 

Stroop task by participants with obsessive-compulsive disorder, generalized anxiety 
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disorder (GAD), and social anxiety disorder. The researchers found a correlation between 

the severity of the scores on the GAD screening survey and interference on the Stroop. It 

appears to be due to high severity because overall, there were no significant differences 

found in performance between the three groups. Additionally, for both obsessive-

compulsive disorder and GAD, when there was comorbidity present, a significant 

difference was found in Stroop interference leading to worse performance analyzed 

(Rosa-Alcázar et al., 2021). This would indicate that the severity of GAD (a trait anxiety) 

and the presence of comorbid anxiety disorders may influence Stroop task performance. 

Another study found that participants who met the criteria for GAD performed 

worse than the “healthy” control group (Hallion et al., 2017). The authors suggested that 

the presence of GAD predicted deficits in performance on the Stroop task. These 

interpretations could also suggest that GAD can negatively affect executive control and 

impair cognitive efficiency (Hallion et al., 2017; Miyake et al., 2000). This study’s results 

could indicate how participants with score high trait anxiety may perform on the Stroop 

task. Additionally, these studies display how there may be a connection between clinical 

diagnoses of anxiety and executive functioning/attention.  

Purpose of the Current Study 

This study furthered the research on how anxiety may influence attention through 

performance in the Stroop and Navon tasks. We hypothesize that the results would reflect 

previous research, indicating that individuals with high levels of trait anxiety would have 

more local interference in the Navon task (Basso et al., 1996; Becker et al., 2017). 

Specifically, we hypothesized that participants with high trait anxiety would have slower 
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reaction times on global processing than participants with low trait anxiety for the Navon 

task. Additionally, we hypothesized that participants with high trait anxiety would have 

faster reaction times on local processing than participants with low trait anxiety.  

For the Stroop task, we hypothesized that individuals high in trait anxiety, those 

high in state anxiety, and those who score high in both types of anxiety (LH-HL, HH) 

would have slower reaction times on the incongruent trials of the Stroop task when 

compared to the reference group (LL) (see Table 6 for details). We expected to see more 

interference in the Stroop task for individuals high in trait anxiety, those high in state 

anxiety, and those who score high in both types of anxiety. 

Previous literature has shown that global-level processing may be beneficial in 

situations, such as interpreting a written message or in memory tasks (Gasper & Clore, 

2002; Woltin et al., 2012). Also, it appears that trait anxiety inhibits one’s ability to 

expand the scope of their attention which may contribute to the predicted outcome of the 

Navon task (Najmi et al., 2012). Additionally, one study found a positive correlation 

between academic achievement and activation of dorsal ACC while performing the 

Stroop task (Veroude et al., 2013). The ACC also appears to have a relationship with its 

activation and the presence of anxiety (Saviola et al., 2020). Furthermore, this 

relationship could contribute to academic achievement (Saviola et al., 2020; Veroude et 

al., 2013). All of this suggests that if anxiety harms an individual’s performance on the 

Stroop task, it may also adversely affect their academic performance (Hallion et al., 2017; 

Saviola et al., 2020; Veroude et al., 2013). 
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This study further explored the relationship that may exist between anxiety and 

interference in these tasks leading to a better understanding of the effects anxiety can 

have on one’s processing speed and attention. This study’s results extended the 

knowledge of how anxiety interacts with performance on attention-based tasks in a 

college population. Lastly, the results may shed more light on how anxiety affects how 

college students interact with their visual environment throughout their academic and 

non-academic endeavors.  
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CHAPTER II: METHOD 

Participants 

One hundred sixty-nine participants completed our study. They were recruited 

from undergraduate and graduate classes at Middle Tennessee State University (MTSU) 

and other colleges/universities. We eliminated 35 participants who were above our age 

criteria. We eliminated 24 participants who left one or more STAI items blank. Three 

participants who were students at a college other than Middle Tennessee State University 

were eliminated to avoid any additional unknown variability. The final sample included 

107 students at Middle Tennessee State University in the age range of 18-25 (M = 19.79, 

SD = 1.96).  

Participants were recruited through SONA, word of mouth, email, and social 

media (e.g., Facebook, Instagram, and Reddit). Because we intended to use college 

students as our sample, we only included participants in the age range of 18-25. Golden 

and Freshwater (2002) suggest a shift in Stroop scores after the age of 25, so the age of 

25 was the cutoff for participants to qualify for the study.  

Measures 

PsyToolkit 

All data was collected using PsyToolkit, a browser-based data collection tool with 

a large collection of psychological tests. The program allows researchers to assemble 

these individual tasks, along with demographic questions, and distribute them virtually 

for cloud-based data collection (Stoet, 2010, 2017). Traditionally, reaction time data is 

collected via in-person testing methods; the gold standard for collecting this type of data 
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is a program called E-prime 3.0. Kim et al. (2019) found a high degree of replicability in 

reaction time measurement between E-prime and PsyToolkit. No significant differences 

were observed in the response time results between the two, indicating that PsyToolkit is 

comparable to E-prime 3.0 for measuring reaction times (Kim et al., 2019). Using 

PsyToolkit allowed participants to complete the study without any in-person interaction, 

minimizing any chance of spreading COVID-19 and allowing us to distribute the study 

more widely. PsyToolkit is very secure and meets the standards of data protection laws in 

Europe and is supported by SONA.  

There is currently no available reliability and validity on the Navon and Stroop 

task as measured through PsyToolkit. However, published studies used PsyToolkit to 

measure reaction times and inhibitory control (e.g., Invernizzi et al., 2022; Utamatanin & 

Pariwatcharakul, 2022). Other theses and dissertations have utilized PsyToolkit in studies 

measuring the Stroop task (e.g., Ackerman, 2022; Anjomshoae, 2022; Bertleff, 2022). 

This indicates that while there is not enough data on these tasks as measured on 

PsyToolkit, they should be comparable to pre-existing versions of the task that have 

validity and reliability measures. PsyToolkit was the best option for collecting the data 

needed, considering the time allotted and available budget. 

State-Trait Anxiety Inventory. The State-Trait Anxiety Inventory (STAI) form 

Y was used to measure state anxiety (in the present moment) and trait anxiety (general 

sense of anxiety). The STAI is a 4-point Likert scale ranging from “not at all” to “very 

much so” (Spielberger et al., 1983). STAI-S is the state anxiety subscale consisting of 20 

items and STAI-T is the trait anxiety subscale also consisting of 20 items. Examples of 
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items from the STAI-S include: I feel secure, I feel tense and examples of STAI-T 

include: I feel satisfied with myself, I am “calm, cool, and collected” (Spielberger et al., 

1983).  

In a sample of undergraduate students, the internal consistency reliability for 

males on the STAI-S was α = 0.89, and on the STAI-T α = 0.90. For females, STAI-S 

was α = 0.89, and for STAI-T α = 0.89 (Spielberger, 1970). In a meta-analysis, Barnes et 

al. (2002) reported an average internal consistency reliability for STAI Form Y of α 

= .92. In a sample of undergraduate students, Creamer et al. (1995) found moderate test-

retest correlation coefficients between the STAI-T and the Beck anxiety inventory (0.57 

and 0.68), as well as the STAI-S with the Beck anxiety inventory (0.56 and 0.64). 

Navon Task. The Navon task measures participants’ global and local processing. 

It was chosen because it has been used in previous literature on anxiety and global/local 

processing (Becker et al., 2017; Shilton et al., 2019). The Navon task measures response 

times and errors in processing global and local visual elements (Navon, 1977; Nayar et 

al., 2015).  

This task presents the participant with a global stimulus (i.e., a large letter). This 

global stimulus shape comprises many local stimuli (i.e., small letters). The Navon task 

in this study consists of 50 trials, where the participants were then asked to decide if they 

see the target letters (H or O) on either the global level or the local level of the stimuli 

(See figure 2) (Stoet, 2010, 2017; Navon, 1977). The PsyToolkit version of the task 

consists of 12-13 global congruent trials, 12-13 local congruent trials, and 24-26 trials 

that have neither H nor O in either the global or local elements and consist of only other 
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letters. Each global-level figure is seven local-element letters tall and five letters wide. 

For the Navon task, one study on undergraduate students had an average test-retest 

reliability using Pearson correlation coefficients r = .66 for global-level processing. It 

was r = .73 for local-level processing, which suggests acceptable reliability (Dale & 

Arnell, 2013). 

First, participants viewed a screen with instructions and examples of congruent 

and incongruent trials, with no practice trials. Upon clicking through the instructions, the 

task began. During each trial, participants viewed a large letter made up of small letters. 

Participants had to indicate whether the figure contained the letters H or O with a key 

press. Participants pressed the “b” key if either of these letters were present, and the “n” 

key if neither letter was included in the figure. Participants had 4000 milliseconds to 

respond. A green smiling face would flash on the screen to alert participants if they 

correctly identified an H or O appearing on either the global or local level of the figure 

and a red frowning face would appear if the participant incorrectly identified an H or O 

appearing. If participants exceeded the time limit without a response, the word “slow” 

would appear on the screen leading to the next trial.  

Stroop Task. The Stroop task was chosen for this study because it is widely used 

to measure executive skills and functioning (Rueda et al., 2016). The Stroop color-word 

task provided by PsyToolkit measures inhibition in executive control through response 

times. Often the Stroop task consists of a word trial that has the participant read words 

that are the names of colors (i.e., red), a color trial that has the participant naming the 

color of ink XXXXs are printed in, and a color-word trial (color name written in ink of 
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the same or a contrasting color). For this study, we exclusively used the color-word trials 

where the participant was asked to only respond to the color of the ink the word is in 

while ignoring its meaning. Participants were expected to inhibit the word’s meaning in 

this task and respond only to its color. There were congruent (i.e., the word blue in the 

ink color blue) and incongruent trials (i.e., the word red in the ink color blue). The 

PsyToolkit version of the Stroop color-word task consists of 40 trials of the color-word 

Stroop task while ignoring the word’s meaning, with 11-12 congruent trials and 28-29 

incongruent trials. The task began with instructions and examples of congruent and 

incongruent trials, but there were no practice trials. Upon clicking through the 

instructions, the task began.  

A fixation cross flashed on the screen in these trials to direct the participant’s 

attention. This was followed by the name of a color (blue, red, yellow, or green) in blue, 

red, yellow, or green ink flashing on the screen for 2000 milliseconds, during which the 

participants had to identify the color of the ink with a key press. The participant had to 

press the key on their keyboard that matches the corresponding color: b for blue, r for red, 

y for yellow, and g for green. In each trial, the participant had to respond within the 2000 

milliseconds. If they chose the incorrect key or exceeded the time limit, the word 

“wrong” would appear on the screen leading to the next trial. If they chose the correct 

key, the word “correct” would appear. One study using undergraduate students found 

retest reliability for the standard Stroop color-word task’s congruent color-word α = .71 

(p < .001) and an incongruent color-word of α = .79 (p < .001) (Strauss et al., 2005). 
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Demographics. We collected ethnicity, gender identity, and age. We also 

collected data on the reception of psychotherapy for anxiety or depression and any 

diagnoses of anxiety disorders (see Appendix B). We collected the reported prescriptions 

for anxiety or attention-deficit/hyperactivity disorder, usage of psychotropic medication, 

and recreational drug usage (see Table 4). Lastly, we collected participants’ reported 

history of severe head injuries and enrollment as a student at MTSU or other universities.  

Of our 107 participants, 24 participants identified as male, 72 participants 

identified as female, nine participants identified as a non-binary or third gender, and two 

preferred not to say (see Table 1 for breakdown by groups). In the sample, 85 participants 

identified as white, 11 participants as Hispanic or Latino, nine participants as Black or 

African American, three participants as Asian, six participants as mixed ethnicity, and 

four as Other Ethnicity (see Table 2 for breakdown by groups). 

Procedure 

To begin, the participants visited the URL link and read the informed consent (see 

Appendix A). After agreeing to participate, participants completed the state anxiety index 

of the STAI. Participants then completed both the Navon and Stroop tasks. We chose to 

put the state anxiety subscale before the two tasks, to get as accurate a measurement of 

their current state as possible. We also chose to put the trait subscale after the tasks in an 

attempt to avoid inducing any additional anxiety in the participant. The study was 

counterbalanced so that equal numbers of participants started with the Navon or the 

Stroop task. We accomplished this by tracking the number of participants who completed 

the study and reversing the order of the tasks partway through data collection so that 
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roughly equal numbers of participants are exposed to each task order. There were no 

breaks between the two tasks, with the next task following the completion of the first 

task. Upon completion of both tasks, the participants then completed the trait anxiety 

index of the STAI. This was followed by the collection of demographic information 

(gender identification, age, ethnicity, university affiliation, and academic status). 

Participants answered questions about previous/current forms of treatment they may have 

received for anxiety or depression (i.e., psychotherapy, psychopharmacology, etc.), 

existing diagnoses of anxiety, and history of head injuries. Lastly, a debriefing statement 

appeared on screen thanking the participants for their participation and ending the 

experiment. 
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CHAPTER III: RESULTS 

Analysis Summary 

All the data was analyzed using IBM SPSS (Version 28). Participants were split 

into low and high anxiety groups by their mean scores on the STAI-S and STAI-T 

subscales for each task. In the Navon task, we divided participants into a low trait anxiety 

group and a high trait anxiety group using a mean split of the STAI-T scores. We 

conducted a t-test to compare median response times on global congruent trials between 

high and low trait-anxiety participants. We used the same method to compare the two 

groups’ response times for local congruent trials. For the Stroop task, we split 

participants according to state and trait anxiety, creating three groups (see Table 6 for 

details). We conducted an ANOVA to compare response times on incongruent trials 

across the three groups. 

State-Trait Anxiety Inventory 

We calculated each participant’s state anxiety scores (STAI-S) and trait anxiety 

scores (STAI-T). Scores were calculated by summing the Likert responses (valued 1-4) 

on each 20-item subscale, with some items being reverse-coded per the STAI manual 

(Spielberger et al., 1983). For each subscale (STAI-T, STAI-S), scores can range from 20 

to 80 (Spielberger et al., 1983). Participants’ scores on each sub-scale of the STAI were 

used to create a mean split to divide participants into high and low trait anxiety and high 

and low state anxiety groups as indicated. 

Participants’ state anxiety subscale scores (N = 107, M = 45.61, SD = 11.60) were 

normally distributed, slightly skewed right with a .23 skewness, platykurtic with kurtosis 



 

 

23 
of -.72. Trait anxiety (N = 107, M = 51.53, SD = 12.14) was normally distributed, slightly 

skewed left with a -.17 skewness, platykurtic with kurtosis of -.44 (see Table 7). 

Navon Task 

Reaction times in each trial were measured in milliseconds, with a notation of 

whether the trial was a local or global congruent task. We calculated the median reaction 

time for each participant for global and local trials. We then divided participants into high 

trait and low trait anxiety groups using a mean split on their STAI-T scores (see Table 7). 

We created a mean global and local reaction time based on the median for each group and 

compared them using one-tailed t-tests. 

We conducted a t-test on median global processing response times in milliseconds 

comparing low trait and high trait anxiety groups to address our hypothesis that 

participants with high trait anxiety would have slower reaction times on global processing 

than those with low trait anxiety. Equality of variance was assumed F (1,105) = 0.14. We 

did not find a statistically significant difference, t (105) = 0.62, p = .538, d = 0.12 between 

our low trait anxiety (N = 54, M = 840.49, SD = 166.46) and high trait anxiety (N = 53, M 

= 820.14, SD = 174.45) groups in reaction times on global trials. We also conducted a t-

test on median local processing response times in milliseconds comparing low trait and 

high trait anxiety groups to address our hypothesis that participants with high trait anxiety 

would have faster reaction times on local processing than low trait anxiety participants. 

Equally of variance was assumed F (1,105) = .55. We did not find a statistically significant 

difference, t (105) = -0.84, p = .405, d = -0.16 between our low trait anxiety (N =54 M = 
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822.48 SD = 175.72) and our high trait anxiety (N =53 M = 857.66, SD = 253.06) groups 

in reaction times on local trials.  

Stroop Task 

Lastly, we conducted a one-way ANOVA between the low state/low trait group 

(LL) (N = 40, M = 933.71, SD = 178.59), low state/high trait and high state/low trait 

group (HL, LH) (N = 33, M = 955.23, SD =208.28), and high state high trait group (HH) 

(N = 34, M = 936.52, SD =168.46) on median Stroop incongruent trials. We combined 

low state/high trait participants and high state/low trait participants into one group due to 

not having enough participants in each group to conduct the analysis.  

We did not find a statistically significant difference between groups, F (2, 104) = 

0.14, p = .871, η² = .00. This addressed our last hypothesis, that the two groups of anxiety 

(LH-HL and HH) would have slower reaction times on the incongruent trials of the 

Stroop task when compared to the control group (LL). 
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CHAPTER IV: DISCUSSION 

This study explored the possible interactions between state and trait anxiety with 

attention in college students through performance on versions of the Navon and Stroop 

tasks available on PsyToolkit (Stoet, 2010, 2017). We measured the relationship of the 

severity of trait anxiety with global and local processing measures through the Navon 

task. We also measured the relationship between the severity of state anxiety and trait 

anxiety on cognitive inhibition in executive control through the Stroop task. We did not 

find statistically significant results to support our three hypotheses. There was no 

association found between anxiety and attention in this study.  

Anxiety and Global/Local Processing 

We hypothesized that participants with high trait anxiety would have slower 

reaction times on global processing than those with low trait anxiety. Additionally, based 

on previous findings we hypothesized that participants with high trait anxiety would have 

faster reaction times on local processing than low-anxiety participants. However, our 

results showed no significant group differences on either task. Some evidence suggests 

the lack of a finding in our global processing t-test is not surprising (Shilton et al., 2019). 

There was quite a bit of evidence from previous literature for our local processing 

hypothesis (Basso et al., 1996; Becker et al., 2017; Derryberry & Reed, 1998; Shilton et 

al., 2019). Interestingly, while it was not statistically significant, we found the opposite 

direction for both global and local processing. On average, for global trials, high trait 

participants (M = 820.14) had faster reaction times than low trait anxiety participants (M 

= 840.49). For local trials, the high trait participants (M = 857.66) had average slower 
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reaction times than the low trait participants (M = 822.48). Our high trait anxiety 

participants did not display a local processing bias. Variations between our design and 

previous studies may explain our findings (e.g., online study or having specific target 

letters). Some of the previous literature used different global and local processing 

paradigms (Basso et al., 1996; Shilton et al., 2019). Other variables we may not be aware 

of could also explain the observed results, including variability due to uncontrolled 

testing environments, as participants completed the study online with no restrictions 

about the type of location where they completed the tasks. 

We did not find statistically significant results, however, there is still a necessity 

to continue investigating global and local processing in college samples. Tan et al. (2017) 

found evidence that undergraduate students were more willing to take academic risks 

when globally primed than participants locally primed. This willingness to take more 

significant risks in an educational setting could lead to greater academic achievement. To 

our knowledge, there is little literature on global and local processing and academic 

success. One study used a global and local processing paradigm to predict academic 

achievement. However, this study focuses on meta-motivation, and it was unclear how 

global and local processing affects academic achievement (Nguyen et al., 2023). One 

study found that in children with attention deficit hyperactivity disorder, global and local 

processing ability was predictive of mathematic ability (Sjöwall & Thorell, 2014). 

Additionally, the ability to efficiently process one’s visual environment on the global 

level appears to be beneficial in understanding written communication (Woltin et al., 

2012). This may translate to the ability to understand the information in a textbook while 



 

 

27 
studying. Suggesting that based on previous results of anxiety and global processing, high 

trait anxiety may impair reading ability while studying (Basso et al., 1996).  

Anxiety and Stroop Task  

We hypothesized that the low trait anxiety, high state anxiety, and high trait 

anxiety, low state anxiety LH-HL (M = 955.23) and the high trait anxiety high state 

anxiety group HH (M = 936.52) would have slower reaction times on the incongruent 

trials of the Stroop task when compared to the control group (LL) (M = 933.71). 

According to the ANOVA, our analysis of executive attention through response 

inhibition did not yield statistically significant results. While our groups were relatively 

evenly distributed, better distribution and the ability to have three heightened levels of 

anxiety groups may contribute to our observed results (see limitations for a more in-depth 

discussion).  

It is important to continue investigating how various factors influence executive 

attention. Studies have found that from early childhood through college, there is a 

correlation between executive functioning and academic achievement (Baars et al., 2015; 

Best et al., 2011). 

Limitations of the Study 

This study had several limitations, one of which was group dispersion. For our 

ANOVA, we initially wanted roughly 25 participants in four groups. These four groups 

were a control group (LL), a low trait anxiety high state anxiety group (LH), a high trait 

anxiety low state anxiety group (HL), and a high trait anxiety high state anxiety group 

(HH). The number of participants in our initial LH and HL groups was too low to run the 
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analysis, so we combined them to make one group (LH-HL). Given the conflicting 

findings and theories, being able to keep both groups separate would have been useful to 

see how trait anxiety and state anxiety alone affected performance on the Stroop task 

(Eysenck et al., 2007; Pacheco-Unguetti et al., 2010; Ursache & Cybele Raver, 2014). 

Additionally, by combining the groups, the LH-HL average scores on the STAI-T and 

STAI-S were very similar to our total sample’s average scores on these scales.  

We measured state anxiety without any stress induction or any way to control it. 

This caused us to rely on participants already being in an anxious state to have an even 

distribution of groups. In addition to a group distribution issue, our sample size also 

comes into question. However, many of the studies used to generate our hypothesis had 

around half the number of participants or fewer (Basso et al., 1996; Hallion et al., 2017; 

Pacheco-Unguetti et al., 2010; Shilton et al., 2019).  

The average age of participants in our study was only 19.78. Previous studies had 

participants ranging in age from 17 to 71. Many previous studies used participants with a 

wider range of ages; it is possible that age may contribute to the discrepancies between 

those studies and our results (Hallion et al., 2017; Pacheco-Unguetti et al., 2010; Rosa-

Alcázar et al., 2021). Our study may better represent anxiety’s effect on college students 

between the ages of 18-25 but it may not be generalizable to other demographics or the 

general population. We collected our participants’ diagnoses of anxiety and other mental 

disorders but did not use this knowledge for anything in the study. It would be interesting 

to examine how pre-existing diagnoses affect performance as a possible covariate in 

future studies. 
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Preferably, we would have recruited more participants to allow us to exclude 

additional factors that may have affected their performance. We would have preferred to 

exclude any participants who have reported that they are currently using psychotropic 

medication. Additionally, we would’ve preferred to exclude anyone who is currently 

receiving treatment (i.e., psychotherapy, psychopharmacology, etc.) for anxiety, 

attention-deficit/hyperactivity disorder, or depression. Lastly, we would’ve preferred to 

exclude any participants who reported that they have experienced a head injury (i.e., 

traumatic brain injury, concussion) in the past.  

We wanted to exclude participants who were receiving treatment for anxiety. This 

is because while they may still report high levels of anxiety, ideally through therapy or 

medicine they have reduced their anxiety which would in theory impact their 

performance on the tasks used in this study. In our sample, 14.95% of participants 

reported a previous severe head injury (see Table 5). There is data that suggest traumatic 

brain injuries contribute to poorer performance in response inhibition tasks, such as the 

Stroop task (Dimoska-Di Marco et al., 2011). Due to these inclusions, there may be 

unwanted factors contributing to our participants’ observed results. 

Because the study was entirely online, we are unaware of the environment each 

participant completed the study in (e.g., in a distracting environment, in a quiet 

environment). We have no information about what kind of computer setup each 

participant used (e.g., monitor screen size, keyboard arrangement), nor could we account 

for any computer error participants might have encountered during the study. We also 

had no way of checking each participant’s quality of vision, necessity for corrective 
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lenses, or effort levels. This participant-to-participant variation could have an unknown 

effect on some of the recorded reaction times. Additionally, the PsyToolkit versions of 

both tasks required the use of key inputs. This motor input might have had unintended 

activation of areas of the brain (Cramer et al., 1999). Ultimately, adding additional 

variables being unintentionally measured.  

Despite this, Hallion et al. (2017) also had a computer-adapted version of the 

Stroop task where they found evidence to suggest that the presence of GAD predicted 

Stroop task results. Previous studies that used the traditional Stroop Color Word Test 

design with word trials and color trials may also contribute to the observed differences 

(Hallion et al., 2017; Rosa-Alcázar et al., 2021). The PsyToolkit version of the Stroop 

task required four different button strokes, which might have made the task more 

confusing and possibly measured more than response inhibition.  

As previously mentioned, we eliminated timed-out and incorrect trials, where the 

traditional Stroop Color Word Test asks the test taker to retry the item as the timer goes 

down. This requires the test taker to inhibit every trial correctly. Differences between 

versions of the task may influence observed performance. We also used versions of these 

tasks that do not have normative data. Finally, our sample is a bit biased because it was 

mainly comprised of females and white people. This gender ratio likely did not influence 

the observed results, as most of the previous literature also had a skew of females to 

males (Becker et al., 2017; Derryberry & Reed, 1998; Hallion et al., 2017; Pacheco-

Unguetti et al., 2010; Shilton et al., 2019). 
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However, having a higher percentage of males in our low anxiety groups may 

have had an impact on the observed results. Males and females are known to have neural 

structural differences (Ingalhalikar et al., 2013). Specifically, there are findings in other 

visual perception tasks that target the right parietal lobe that display a difference in 

performance between males and females (Kalichman, 1988; Linn & Petersen, 1985). 

Given this, our findings on global processing which targets the right parietal lobe may be 

affected by gender differences between groups (Kimchi & Merhav, 1991; Robertson, 

1992). 

Future Directions 

Future studies examining how emotions, mood, and anxiety may contribute to 

deficits in attention should consider a more general and comprehensive battery, such as 

tasks designed to measure the other two neural networks of attention, proposed by Posner 

and Petersen (1990) (alerting and orienting). In this study, only one aspect of executive 

attention was measured, being response inhibition. There are other parts of executive 

functioning and other tasks that measure these aspects (e.g., Tower of London, Trail 

Making Test, and Wisconsin Card Sorting Test) that could be used for future research 

(Etnier & Chang, 2009). Future studies comparing all male to all female participants may 

be beneficial to observe if there are any gender differences in these tasks as measured by 

PsyToolkit. Additionally, the ecological validity of these versions of the Navon and 

Stroop task comes into question. It would be beneficial to have future research that 

attempts to replicate similar results between the PsyToolkit version of these tasks and 
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traditional versions. Furthermore, establishing normative data for these versions of the 

tasks may also allow for future clinical utility. 

Lastly, future studies should consider measuring how mood, emotions, and 

anxiety influence a college sample’s short-term and working memory as well. Data 

suggests that performance on short-term memory tasks, such as digit span correlates with 

academic achievement (Jaquith, 1996). 

Conclusion 

 Results of this project are inconsistent with previous findings (Basso et al., 1996; 

Becker et al., 2017; Derryberry & Reed, 1998; Hallion et al., 2017; Pacheco-Unguetti et 

al., 2010; Rosa-Alcázar et al., 2021; Shilton et al., 2019). Anxiety symptoms appear 

prevalent in college students, and academic achievement has been observed as one of the 

most significant stressors in a student’s life (Asher BlackDeer et al., 2021; Beiter et al., 

2015). Additionally, while not replicated in this study, there is previous literature that 

suggests anxiety can harm not only attention but academic achievement, as well (Basso et 

al., 1996; Cassady & Johnson, 2002; Hoegler & Nelson, 2018; Najmi et al., 2012; 

Pacheco-Unguetti et al., 2010; Rosa-Alcázar et al., 2021; Vitasari et al., 2010). Literature 

suggests that better performance on the tasks used in this study can predict academic 

achievement. Future studies are needed to address the uncertainty of effects state anxiety 

may have on the Stroop task. There are still mixed findings and conflicting theories about 

whether state anxiety is beneficial or detrimental to executive functioning (Eysenck et al., 

2007; Pacheco-Unguetti et al., 2010; Ursache & Cybele Raver, 2014). Overall, our study 

did not find any statistically significant differences. However, this study had a large 
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sample size of college students between the ages of 18 to 25. This study provides a 

valuable understanding and representation of how state and trait anxiety affect 

performance on these two tasks as measured by PsyToolkit in this specific sample of 

students at Middle Tennessee State University (Stoet, 2010, 2017). 
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Table 1 
 
Percentage of the Reported Gender   

Anxiety Groups Male Female Non-binary Prefer not to Say 

Total 

Low Trait Anxiety 

High Trait Anxiety 

LL 

LH-HL 

HH 

22.43% 67.29% 8.41% 1.87% 

31.48% 62.96% 5.56% 0% 

13.20% 71.70% 11.32% 3.77% 

37.50% 57.50% 5.00% 0% 

18.18% 72.73% 6.06% 3.03% 

8.82% 73.53% 14.71% 2.94% 

 

  



 

 

48 
Table 2 
 
Percentage of the Reported Ethnicity    

Anxiety Groups White Hispanic Black Asian Mixed Other 

Total 

Low Trait Anxiety 

79.44% 10.28% 8.41% 2.80% 5.61% 3.74% 

77.78% 11.11% 11.11% 3.70% 7.41% 3.70% 

High Trait Anxiety 81.13% 9.43% 5.66% 1.89% 3.77% 3.77% 

LL 72.50% 15.00% 12.50% 5.00% 10.00% 5.00% 

LH-HL 87.88% 3.03% 3.03% 0% 3.03 6.06% 

HH 79.41% 11.76% 8.82% 2.94% 2.94% 0% 

 
Note. Participants were allowed to select more than one ethnicity. 
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Table 3 
 
Percentage of the Reported Diagnosis   

Diagnoses Total Low Trait High Trait LL LH-HL HH 

N/A 57.01% 62.96% 50.94% 70.00% 48.48% 50.00% 

Anxiety 37.38% 31.48% 43.40% 25.00% 45.45% 44.12% 

Depression 7.48% 1.85% 13.21% 2.50% 3.03% 17.65% 

ADHD 4.67% 7.41% 1.89% 5.00% 6.06% 2.94% 

PTSD 5.61% 3.70% 7.41% 0.00% 9.09% 8.82% 

OCD 1.87% 0% 3.77% 0.00% 3.03% 2.94% 

Bipolar 3.74% 1.85% 5.66% 2.50% 0% 8.82% 

ASD 1.87% 1.85% 1.89% 2.50% 3.03% 0% 

BPD 1.87% 0% 3.77% 0% 0% 5.88% 

ED 0.93% 0% 1.89% 0% 0% 2.94% 

PNS 1.87% 0% 3.77% 0% 3.03% 2.94% 

 
Note. Participants were allowed to select more than one diagnosis. Attention deficit 

hyperactivity disorder (ADHD), post traumatic stress disorder or related disorder (PTSD), 

obsessive compulsive disorder or related disorders (OCD), autism spectrum disorder 

(ASD), borderline personality disorder (BPD), an eating disorder (ED), and prefer not to 

Say (PNS) 
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Table 4 
 
Percentage of the Reported Drug and Substance Usage of Participants  
 

Anxiety Groups Prescription  Psychotropic  Recreational  

Total 29.91% 28.97% 16.82% 

Low Trait Anxiety 27.78% 20.37% 12.96% 

High Trait Anxiety 32.08% 37.74% 20.75% 

LL 20.00% 15.00% 15.00% 

LH-HL 42.42% 39.39% 15.15% 

HH 29.41% 29.42% 20.59% 
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Table 5 
 
Percentage Reported a History of Severe Head Injury of Participants  
 

Anxiety Groups Reported  Did not report 

Total 14.95% 85.05% 

Low Trait Anxiety 12.96% 87.04% 

High Trait Anxiety 16.98% 83.02% 

LL 15.00% 85.00% 

LH-HL 12.12% 87.88% 

HH 17.65% 79.41% 
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Table 6 

Groups of Anxiety Measured for the Stroop Task 

            Group 1                             Group 2                        Group 3 
 

 
 
 
  

Low trait anxiety, low 
state anxiety (LL) 

(control group) 

Low trait anxiety, 
high state anxiety, 

and high trait anxiety, 
low state anxiety 

(LH-HL) 

High trait anxiety, 
high state anxiety 

(HH) 
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Table 7 
 
STAI-T Scores and STAI-S Mean Scores  

Anxiety Groups N STAI-T SD STAI-S SD 

Total 107 51.53 12.14 45.61 11.60 

Low Trait Anxiety 54 41.89 7.66 N/A N/A 

High Trait Anxiety 53 61.36 6.77 N/A N/A 

LL 40 40.48 7.89 35.40 6.00 

LH-HL 33 53.48 8.80 44.67 7.00 

HH 34 62.65 6.75 58.53 6.56 
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Table 8      

Global Processing Reaction Times  

Anxiety Groups N Mean SD SE 

Low Trait Anxiety 

High Trait Anxiety 

54 840.49 166.46 22.65 

53 820.14 174.45 23.96 
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Table 9      

Local Processing Reaction Times 

Anxiety Groups N Mean SD SE 

Low Trait Anxiety 

High Trait Anxiety 

54 822.48 175.72 23.91 

53 857.66 253.06 34.76 
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Table 10      

Stroop Task Reaction Times 

Anxiety Groups N Mean SD SE 

LL (control) 

LH-HL 

HH 

40 933.71 178.59 28.24 

33 955.23 208.28 36.26 

34 936.52 168.46 28.89 

Note. Low state low trait group (LL), low state high trait and high state low trait group 

(LH, HL), and high state high trait group (HH) 
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Table 11     

Independent Sample Tests 

Variable Measured F t p 

Global Processing t-test 

Local Processing t-test 

0.14 0.62 .538 

0.55 -0.84 .405 

Stroop task ANOVA 0.14 N/A .871 
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Figure 1  

Example of a Navon figure from PsyToolkit.  

Note. The global level is the letter H, and the local level is the X’s (Stoet, 2010, 2017). 
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Figure 2 

Example of Navon figures from PsyToolkit 

Note. The figure on the left is global congruent (H or O at the global level) and the figure 

on the right is local congruent (H or O on the local level) (Stoet, 2010, 2017). 
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Figure 3 

Example of Stroop stimuli from PsyToolkit.  

Note. The color of the word is red and the word that is required to be inhibited is yellow 

(Stoet, 2010, 2017). 
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Appendix A: Informed Consent 

Please read the following and respond to the consent questions in the bottom if you 
wish to enroll in this study. 
 
Purpose: This research project is designed to measure symptoms of State and Trait 
Anxiety as it relates to performance on the Navon Task and Stroop Task. 
 
Description: There are several parts to this project. They are: two anxiety screening 
surveys and two tasks. 
 
IRB Approval Details 

Protocol Title: Effects of Anxiety on Attention-based Tasks in a College Population 

Primary Investigators: Jacob DeSoto & Dr. Jessica Gaby 

PI Department & College: Department of Psychology, College of Behavioral and Health 
Sciences 

Protocol ID: IRB-FY2023-122            Approval Date: 05/05/2023                    

Duration: The whole activity should take about 25 minutes. 

Here are your rights as a participant:  

Your participation in this research is voluntary. 

You may stop the experiment at any time (but see the note below). 

If you leave an item blank by either not clicking or entering a response, you may be 
warned that you missed one, just in case it was an accident. 

Some items may require a response to accurately present the survey. 

Risks & Discomforts: This study does not expose you to any risks greater than those 
encountered in your daily life. 

Benefits: 

Benefits to you: There are no direct benefits to you. 
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Benefits to the field of science or the community: your participation will help us to better 
understand the effects state and trait anxiety may have on attention in a college 
population. 

Identifiable Information: You will NOT be asked to provide identifiable personal 
information/You may provide contact information for follow-up / We may request your 
contact information for compensation purposes. 

Compensation: There is no compensation for participating in this study.  Some 
students may sign up for this study through SONA in order to earn class credit or as an 
extra credit opportunity by professor. Otherwise, no compensation will be provided. 

Confidentiality. All efforts, within reason, will be made to keep your personal 
information private but total privacy cannot be promised. Your information may be 
shared with MTSU or the government, such as the Middle Tennessee State University 
Institutional Review Board, Federal Government Office for Human Research Protections, 
if you or someone else is in danger or if we are required to do so by law. 

 
I have read this informed consent document pertaining to the above identified research. 
The research procedures to be conducted are clear to me. 
I confirm I am 18 years or older. 
I am aware of the potential risks of the study.  
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Appendix B: Demographics Questions 
 
What Gender do you identify as?  
Male 
Female 
Non Binary/3rd Gender • Other 
Prefer not to say  
 
What is your age?  
 
Are you currently or have you ever received psychotherapy for anxiety or depression? 
Currently 
In the past month 
In the last 6 months 
In the past year 
More than a year ago 
Never 
Prefer not to say  
 
Please list any diagnosis you have had of an anxiety disorder. (Type N/A fi you are fi you 
have never been diagnosed with an anxiety disorder or prefer not to say).  
 
Please list any medication you are currently prescribed for anxiety or attention-
deficit/hyperactivity disorder (ADHD). (Type N/A if you are not currently prescribed any 
medication).  
 
Are you currently taking any prescribed or nonprescribed psychotropic medication? (e.g., 
Anti-depressant, SSRIs, stimulants, mood stabilizers, or antipsychotics). 
Yes 
No  
 
Are you currently taking any drugs or substances (illegal or legal) recreationally? 
Yes 
No 
 
Have you ever had a severe head injury (i.e., concussion, TBI)?  
Yes 
No 
 
What is your Ethnicity? (Select all that apply) 
White 
Hispanic or Latino 
Black or African American  
Asian 
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Native Hawaiian or Pacific Islander  
Mixed Ethnicity 
Other  
 
Are you a student at MTSU?  
Yes 
No  
 
Are you currently enrolled as an undergraduate or graduate student in a college or 
university that is NOT Middle Tennessee State University? 
Yes 
No   
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Appendix C: IRB Approval Letter 

Date: May 8, 2023 

PI: Jacob DeSoto 

Department: Middle Tennessee State University, Psychology 

Re: Initial - IRB-FY2023-122 

Effects of Anxiety on Attention-based Tasks in a College Population 

 

The Middle Tennessee State University Institutional Review Board has rendered the 

decision below for Effects of Anxiety on Attention-based Tasks in a College Population. 

The approval is effective starting May 5, 2023. 

 

Decision: Approved 

Category: 7. Research on individual or group characteristics or behavior (including, but 

not limited to, research on perception, cognition, motivation, identity, language, 

communication, cultural beliefs or practices, and social behavior) or research employing 

survey, interview, oral history, focus group, program evaluation, human factors 

evaluation, or quality assurance methodologies. 

 

Findings: 

Research Notes: 
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Please note: 

 

Any modifications to the approved study must be submitted for review through 

Cayuse IRB. Please note, as well, that according to MTSU Policy, a researcher is defined 

as anyone who works with data or has contact with participants. Anyone meeting this 

definition needs to be listed on the protocol and needs to complete the required training. 

If you add researchers to an approved project, please add them to the project within 

Cayuse IRB for approval before they begin to work on the project. 

 

Any unanticipated harm to participants or adverse events must be reported to the 

Office of Compliance, and any subsequent changes to the protocol must be submitted to 

the IRB for review before implementing this change. 

 

You must submit an end-of-project form to the Office of Compliance upon 

completion of your research. Completed research means that you have finished 

collecting data. 

 

All research materials must be retained by the PI or faculty advisor (if the PI is a student) 

for at least three (3) years after study completion and then destroyed in a manner that 

maintains confidentiality and anonymity. 
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All approval letters and study documents are located within the Study Details in 

Cayuse IRB. 

We wish you a successful research project, 

 

Middle Tennessee State University Institutional Review Board 
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Appendix D: Debriefing Statement  

DEBRIEFING STATEMENT 

Thank you for your participation! Your information will help us better understand the 
role of anxiety in attention for university students. If you have any questions concerning 
the research study, please contact me at Jrd8m@mtmail.mtsu.edu. Alternatively, you may 
contact my faculty advisor, Dr. Jessica Gaby, (615) 898-5640 or Jessica.gaby@mtsu.edu. 
Please click continue one more time to submit your responses for this study. 

If, after participating in this study today, you have concerns about your experiences with 
anxiety or aspects of your mental health, the following resources have professionals who 
might be able to help you. Feel free to contact any of these service providers directly 
should you want help with any concerns about your emotional health. 

MTSU Counseling Services KUC 326-S 

(615) 898-2670 

Office Hours: 

Monday-Friday 8:00am-4:30pm 

For after-hour emergencies call Mobile Crisis: 1-800-704-2651. Or go to the nearest 
emergency room. The Guidance Center/Volunteer Behavioral 1504 Williams Drive 
Murfreesboro, TN 37129 Phone: (615)898-0771 Fax: (615)849-2333 Hours of Operation: 
Monday-Friday 8:00am-5:00pm. 

The following hotline can provide resources to mental health care providers in most 
states and U.S. providences National Alliance on Mental Illness (NAMI): 1-800-950-
NAMI (6264). 


