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ABSTRACT 

Efficacy of Cognitive Training Intervention with a Coaching Component on Attention and 

Response Control in Emerging Adults 

Thomas C. Foster, Jr.  

Cognitive training, a nonpharmacological intervention for attention and learning-related 

difficulties, is a promising treatment option for emerging adults.  The aim of this study was to 

explore the efficacy of a cognitive training program with a coaching component on measures of 

attention and response control in university students.  Between 2014 and 2017, 39 students with 

reported attention concerns engaged in a cognitive training program over ten weeks (20 sessions) 

at a university counseling center.  Differences in participants’ attention and response control as 

measured by the IVA-2 Continuous Performance Test (CPT) were evaluated before and after the 

intervention.  Demographic data, including clinician experience and school classification (e.g., 

freshman and sophomore), were also used to predict scores on the criterion measure.  Findings 

showed that participants significantly improved on sustained attention, response control, and a 

combined measure of attention and response control after completing the program.  Further, 

results from a regression analysis revealed that clinician experience and school classification did 

not significantly predict attention and response control outcomes.  This dissertation study 

supports a growing body of research surrounding the efficacy of cognitive training, particularly 

those programs that incorporate a coaching element, in emerging adult populations.    
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CHAPTER 1: INTRODUCTION AND LITERATURE REVIEW 

Cognitive training is a nonpharmacological treatment for attention-deficit hyperactivity 

disorder (ADHD) and other learning-related difficulties.  A growing body of literature indicates 

that cognitive training programs can improve a variety of cognitive processes in a range of 

psychological concerns and populations (e.g., Beck, Hanson, Puffenberger, Benninger, & 

Benninger, 2010; Borella, Carretti, Riboldi, & De Beni, 2010; Holmes et al., 2010).  These 

programs, particularly those with a coaching element, offer considerable promise on college 

campuses where the potential for stimulant misuse is high (e.g., DuPaul, Weyandt, O’Dell, & 

Varejao, 2009; Parker, Wales, Chalhoub, & Harpin, 2013), though additional research is needed.  

This dissertation study evaluated the efficacy of a cognitive training program with a 

coaching component by examining functional differences in attention and response control 

before and after receiving the intervention.  Further, this study explored how various 

demographic variables such as the experience of the clinician and academic classification (e.g., 

underclassmen, upperclassmen, and graduate students) could contribute to changes in treatment 

outcome.  In this study, I sought to broaden the knowledgebase on cognitive training and 

contribute to growing discussions about the significant role of nonpharmacological interventions 

in the treatment of specific disorders (Li et al., 2011).  The remainder of this chapter is devoted 

to providing an overview of the relevant literature and summarizing the research questions and 

hypotheses.   

Background 

Since attention is multifaceted, it is a difficult term to operationalize and thus, cannot be 

reduced to a single definition or location in the brain (Tanji & Hoshi, 2008).  The complexity of 

this construct poses a roadblock for clinicians in the accurate assessment and diagnosis of 



COGNITIVE TRAINING EFFICACY  2 
 

clinically elevated attention difficulties, especially for clients with subclinical symptoms (Norén 

Selinus et al., 2013).  While there is no uniform definition of attention, there is consensus in the 

scientific community that attention involves a cognitive process in which pertinent information is 

selected from our senses (Turgut, Yurttaş & Tubbs, 2018).  Several researchers have proposed 

theories of attention to better understand its etiology.  For example, previous literature has 

described attention as both a bottom-up and a top-down process (Katsuki & Constantinidis, 

2014).   

While external stimuli drive attention in bottom-up processing, internal factors such as 

goals, plans, and knowledge drive top-down processing (Peelen, Heslenfeld & Theeuwes, 2004).  

Bottom-up processing, also known as exogenous attention, is stimulus-driven (Peelen et al., 

2004).  For example, an abrupt loud noise can draw attention in a pre-conscious manner.  

Bottom-up processing is thought to involve both the temporal and parietal lobes of the brain and 

the brainstem.  Top-down processing, or endogenous attention, is categorized as attention that is 

under the control of the person (Peelen et al., 2004).  Top-down processing is especially relevant 

in cognitive training.  Top-down modulation, which is based on endogenous factors, allows the 

brain to direct attention to relevant stimuli and ignore distractions.  The brain does this by 

improving activity in sensory areas for items that are applicable to the task and subduing activity 

for items that are less relevant (Peelen et al., 2004).  Gazzaley and D’Esposito (2007) showed 

that top-down modulation of sensory processing occurs when long-range inputs are received 

from the prefrontal and parietal cortices.  Top-down modulation parallels the brain’s process of 

prioritizing information during working memory tasks (Curtis & D’Esposito, 2003). 

On the other hand, exogenous factors, which serve as the foundation for bottom-up 

processing, refers to the process of the mind to be captured by stimuli beyond what is presented 
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in the normal visual field for the individual.  Consequently, it is difficult for individuals to ignore 

exogenous cues but are wired to ignore endogenous cues. Thus, exogenous cues have greater 

effects than endogenous cues.  As a result, a person’s expectations about cue validity and 

predictive value affect endogenous attention to a greater degree than exogenous attention.  

Considering the properties of both endogenous and exogenous attention, endogenous attention 

emerges as the primary focus of cognitive training.  The connection between endogenous 

attention and cognitive training suggests that if cues can be ignored, then they can also be 

learned, trained, and enhanced through specialized training. 

Cognitive Training as a Nonpharmacological Intervention 

The foundations of cognitive training can be traced back to Cajal’s (1894) neuron 

doctrine.  According to Cajal (1894), the human brain is malleable.  He likened the brain to a 

garden that can be cultivated and grown.  He believed that humans have the capacity to increase 

their cognitive capabilities at the biological and neural levels (DeFelipe, 2006).  Today, it is 

widely accepted that the brain is a dynamic organ that adapts across the lifespan (Kramer et al., 

2004; Markham & Greenough, 2004).  Similarly, cognitive training rests on the idea that 

cognitive abilities can be preserved and improved upon through brain exercises.  Researchers 

have coined the ability to improve cognitive functioning as cognitive plasticity (Dweck, 2006).  

Willis and Shaie (2009) defined cognitive plasticity as, “an individual's latent cognitive potential 

under specific contextual conditions” (p. 375).  This definition expanded on earlier research by 

suggesting that plasticity involves a person’s capacity to develop greater cognitive skills (Jones 

et al., 2006; Mercado, 2008).    
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 Cognitive training models.  Cognitive training offers promise given the limited efficacy 

of pharmacological interventions in holistically treating cognitive deficits (Parker et al., 2013).  

However, additional studies are necessary to understand the mechanisms underlying cognitive 

training, predictors of response, real-world applicability, and approaches to dissemination in 

practice settings.  In practice, cognitive training can be applied in different ways.  Hertzog, 

Kramer, Wilson, and Linderberger (2008) defined cognitive training as a set of repetitive 

exercises and tasks that seek to improve either one singular aspect of cognitive functioning such 

as memory, or a combination of cognitive abilities such as memory, attention, and executive 

functioning.  This intervention can be delivered through a variety of formats including 

electronically or in person (Hertzog et al., 2008).  Unlike other pharmacological and 

nonpharmacological modalities, a formal diagnosis is not necessary to engage in cognitive 

training.  Thus, cognitive training is a highly appealing alternative to other treatments, 

particularly for individuals who cannot afford extensive psychological testing to receive a formal 

diagnosis.   

Most cognitive training programs are conducted through computer-based exercises.  For 

example, the facilitative intervention training (FIT) model is designed to strengthen the 

execution of one or more executive functions or attentional processes (Rapport, Orban, Kofler, & 

Friedman, 2013).  This program involves repetitive training exercises, continuous practice on 

behalf of the trainee, and weekly feedback from a trained administrator over the phone.  The FIT 

model can be conducted using several computer programs: CogMed; Study-Developed; Pay 

attention!; AixTent; TEAMS; and/or Captain’s Log (Rapport et al., 2013).  These programs 

differ in their selection of training targets including short-term memory, attention, and a mixture 

of executive functions (Rapport et al., 2013).  Training differences in these programs highlight a 
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lack of consistency across cognitive training programs that have proved problematic in the 

outcome literature.  

Outcome research.  Prior to 2000, many in the cognitive training community were 

skeptical about the efficacy of cognitive training (Hambrick, 2014).  Since then, over 200 

empirical studies have been conducted yielding a wide spectrum of results surrounding the 

efficacy of cognitive training programs like the one examined in the current study (Hurley, 

2013).  While some critics believe that cognitive training is ineffective, the larger consensus is 

that cognitive training has significant and beneficial results (Grady, 2008).  Past literature has 

assessed the effects of cognitive training through psychometric tests of executive functioning, 

continuous performance tests (CPT), and working memory tests (e.g., Jaeggi et al., 2008; Melby- 

Lervåg & Hulme, 2013).  However, these studies have been limited in terms of scope and 

generalization, focusing largely on children and elderly individuals (Beck et al., 2010; Borella et 

al., 2010).  To lower the risk of age-related dementia, for example, many clinical trials have 

focused on studying the efficacy of cognitive training programs among elderly individuals 

(Borella, et al., 2010).  In addition, other cognitive training trials have focused on children 

struggling with unmet academic expectations and/or ADHD symptoms (Zokaei, Mackellar, 

Čepukaitytė, Patai, & Nobre, 2016).   Recent research has combined cognitive training methods 

with functional imaging to evaluate changes in the brain during and after cognitive training.  

Cognitive science research has provided evidence that parts of the brain structure are malleable 

at a synaptic level throughout an individual’s life, as first hypothesized in Cajal’s (1984) neuron 

doctrine (DeFelipe, 2006).  Cognitive training programs are, in part, a direct application of these 

findings. 
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Considering the criticism surrounding cognitive training in the scientific community, 

studies that evaluate the efficacy of cognitive training programs, like the current study, are 

especially timely and important.  There is a deep divide in the cognitive training community 

about how to make sense of outcome research conducted over the last 15 years (Melby Lervåg & 

Hulme, 2013).  Critics of cognitive training assert that many of the outcome experiments yield 

narrow improvements, usually related to the task being trained, which do not generalize to other 

abilities such as reading, mathematics or other measures of executive functioning (Jaeggi et al., 

2008).  While some studies on cognitive training demonstrate improvement in cognitive 

functioning (Au, Buschkuehl, Duncan, & Jaeggi, 2016; Harrison et al., 2013; Jaeggi et al., 2008; 

Shipstead, Redick, & Engle, 2013), others indicate that cognitive training is no more effective 

than a placebo (Kable et al., 2017).   

Some results indicate a moderate to large effect size of cognitive training and specific 

cognitive domains, known as near transfer effects (Knafo & Venero, 2014).  Existing research 

has suggested that working memory may be weaker among individuals with attention issues 

(McCabe, Roediger, McDaniel, Balota, & Hambrick, 2010).  However, Melby-Lervåg and 

Hulme (2013) found short-term improvements in working memory, particularly in verbal 

working memory, among individuals engaged in cognitive training.  That said, there is still a gap 

in knowledge concerning the sustainability of these gains in visuospatial and verbal working 

memory skills and improvement in areas outside the trained domain(s), or far transfer effects 

(Melby-Lervåg & Hulme, 2013).  Compared to near transfer effects, studies on far transfer 

effects remain far less conclusive, resulting in scientific debate.  Due to inconsistencies in 

methodology, researchers have found conflicting results, demonstrating both support and a lack 
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of evidence supporting the impact of cognitive training on far transfer effects such as fluid 

intelligence (Shipstead et al., 2013).  

Critics have also pointed to other studies that have produced conflicting results.  For 

example, Jaeggi et al. (2008) found that a cognitive training program resulted in significant 

improvements in on-task behavior.  However, Chooi and Thompson (2012) found conflicting 

results in their attempt to replicate this study.  Chooi and Thompson (2012) conducted the study 

with tighter controls and seventeen cognitive-skills tests.  Findings from the study indicated no 

significant improvement in the examined areas of intelligence.  The research team argued that 

the conflicting findings were due to methodological problems in the Jaeggi et al. (2008) study 

including weak controls and over reliance on a single outcome measure for determining 

cognitive improvement.   

More recently, a group of researchers found that working memory training did not 

improve intelligence in young adults (Clark, Lawlor-Savage, & Goghari, 2017).  Although 

promises of improved intelligence may be outside the scope of cognitive training exercises, 

working memory training may still improve other localized functioning like working memory 

capacity and the capacity of the focus of attention (Chooi & Thompson, 2012).  It is possible that 

mixed results in the outcome research are attributed to insufficient evaluation techniques which 

Noack, Lovden, and Schmiedeck (2014) identified as a long-standing problem found in this area 

of research.   

Another criticism of existing outcome literature is the disconnect between the dependent 

variables identified and the scope of the cognitive task being trained.  For instance, many studies 

have measured intelligence as a dependent measure with an intervention of a dual n-back task 

(Melby-Lervåg & Hulme, 2013).  Studies have shown that n-back training, which affects 
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working memory (WM), predicts performance in several cognitive tasks extending from 

attentional tasks (Fukuda & Vogel, 2009) to tasks encompassing more multifaceted abilities, 

such as reading comprehension (Daneman & Carpenter, 1980).  Therefore, one could expect that 

training-related increases in WM efficiency are reflected as improvements in several other 

functions.  However, the skills trained in an n-back task like short term memory (Kirchner, 1958) 

are but a sliver of the WM construct.  The danger in associating a multi-dimensional dependent 

variable like intelligence with an intervention like the n-back task is that the researcher may 

inadvertently equate WM with overall intelligence.  In the cognitive training field, there is a need 

for a comprehensive understanding of the characteristics of cognitive functions that could benefit 

from WM training.  

Mixed results throughout the cognitive training literature have been further complicated 

by efforts to market cognitive training, known as “brain training,” to consumers (Hurley, 2013).  

Developers of cognitive training software programs, such as Luminosity, have purported claims 

that such training can have significant transfer effects on learning and fluid intelligence among 

participants.  Some companies have marketed these programs as a panacea for individuals at risk 

for Alzheimer’s disease and Dementia (Zokaei et al., 2016) without empirically-rigorous testing.  

The marketing of these brain training products to vulnerable populations has been denounced by 

members of the cognitive training community (Holman & deVillers-Sidani, 2014).  In 2014, over 

70 psychologists and neuroscientists at the Stanford Center on Longevity and The Max Planck 

Institute for Human Development drafted an open letter expressing their issues with these claims, 

citing a lack of compelling scientific evidence (Barbarito, 2016).  Later, in an open response, 133 

scientists responded that a “large and growing body” of evidence has shown that certain 

cognitive training methods have yielded improvement in cognitive functioning (Simons et al., 
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2016, p. 121).  These conflicting claims of efficacy have dominated the field in recent years.  

One of the primary aims of the current study was to help reconcile these differences and to 

explore how cognitive training gains might translate to real-world performance in emerging 

adults (Simons et al., 2016).  

Researchers have demonstrated efforts to reconcile these mixed findings.  For example, 

Melby-Lervåg and Hulme (2013) conducted a systematic meta-analytic review to address the 

variability of outcome results of working memory training.  To be included in the review, studies 

had to either be randomized controlled trials or quasi-experiments without randomization.  

Further, each study had to include a treatment intervention with either a treated group or an 

untreated control group.  In total, 23 studies with 30 group comparisons met these inclusion 

criteria out of the 227 studies that were initially examined.  These studies included both clinical 

samples and samples of typically developing children and older adults.  Results from Melby-

Lervåg and Hulme (2013) indicated that working memory training programs produced consistent 

short-term gains in working memory.  However, there was no conclusive evidence of the 

generalization of working memory training to other abilities (i.e., word decoding, verbal and 

nonverbal ability, arithmetic, and inhibitory processes in attention).  Melby-Lervåg and Hulme 

(2013) determined that memory training programs seem to produce short-term and narrow 

training effects but do not generalize to everyday tasks.  However, other findings have been 

skeptical of both the clinical significance of working memory training programs and their 

usefulness as methods for enhancing cognitive functioning in children and healthy adults (Jaeggi 

et al., 2008; Stephenson & Halpern, 2013).  For instance, a meta-analysis conducted by Au et al. 

(2016) found that working memory training could have beneficial effects on cognitive functions 

such as fluid intelligence (Gf), following weeks of training and as measured by laboratory tests. 
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Cognitive training with a coaching component.  Coaching in cognitive training is the 

process in which the clinician provides feedback to the participant to help them improve their 

performance while engaging in a cognitive training program.  This type of cognitive training 

model is clinician-driven, as opposed to program-driven.  In most cognitive training models, like 

the FIT model, feedback is provided over the phone on a weekly basis by a clinician.  However, 

most of these programs involve electronic interface with a clinician in which the client is 

engaged in computer-generated exercises.  Cogmed, one of the largest purveyors of cognitive 

training software, uses an adaptive strategy when training, adjusting task difficulty based on the 

individual’s performance.  Programs like Cogmed demand that the user actively maintain 

performance (Roche & Johnson, 2014).  Thus, the user’s performance is the only source of 

information determining task difficulty.  This program is not sophisticated enough to determine 

the motivational level or other external factors that could impact the user’s performance.   

As a first step in addressing this dilemma, this study examined the effects of a cognitive 

training program in which the clinician was present with the client during the entire intervention 

(Long, 2017).  That is, the clinician took an active role in the cognitive training process.  This 

cognitive training program involved a range of digital and physical tasks that sought to augment 

attention, memory, and other functions of cognitive performance.  This is an innovative program 

unlike any other cognitive training program currently available and to the researcher’s 

knowledge, no other studies have evaluated similar interventions.   

The presence of the clinician with the client could offer several advantages over other 

forms of cognitive training that favor weekly feedback over the phone.  For one, research has 

demonstrated that common factors in the psychotherapy relationship are associated with 

improved client outcomes regardless of the clinician’s theoretical orientation (Wampold, 2015).  
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Similarly, it is possible that cognitive programs that have a relational or coaching element could 

exhibit improved treatment outcomes.  While cognitive training is not psychotherapy, the 

stimulus value of the clinician’s presence during treatment has yet to be accounted for in the 

literature.  There are several advantages of a coaching element in cognitive training as the 

clinician could help the client cultivate a growth mindset, metacognitive strategies, and response 

control.  Further, the presence of the clinician provides the client with scaffolding instruction 

which is outlined in the next section and may help the participant further retain the skills they 

develop in the cognitive training program.  Related to the current study, the researcher examined 

clinician experience as a variable of interest in treatment efficacy. In previous cognitive training 

studies using a coaching component, samples collected were that of patients with schizophrenia. 

The purpose of the studies was in the cognitive remediation of the patients to improve their 

cognitive functioning (Penadés et al., 2006; Wykes et al., 2003). Differences between these 

studies and the current study, most notably different populations sampled and broader transfer 

effects, limit the generalizability to this study of the coaching construct within cognitive training.  

Scaffolding.  The cognitive training intervention in this study differed from others found 

in the literature because the clinician can ensure that tasks are both challenging and achievable 

for the client, an idea known as scaffolding.  Drawing upon Vygotsky’s (1978) social 

development theory, this approach used the zone of proximal development to increase the 

cognitive capabilities of the client in terms of working memory and attention.  In contrast to 

other cognitive training protocols in which the computer algorithm dictates advancement, the 

clinicians who facilitated the cognitive training program in this study used their clinical 

judgment to assess the client’s progress and determine the pace of the programming.   
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This cognitive training program implemented in this study used scaffolding techniques to 

tailor the program and associated tasks to the unique needs of each client.  Scaffolding is a broad 

term that encompasses various instructional strategies in which learners are provided with greater 

support from the instructor when initially learning a new task.  As the learner progresses, 

however, the instructor moves towards shifting greater responsibility and autonomy to the 

learner.  In this treatment model, the client is given a task that is sufficiently challenging but does 

not overwhelm their current abilities which is monitored and adjusted by the clinician.  

Scaffolding can be used to condense an individual’s cognitive load from simple-to-complex 

sequencing and reduce inessential aspects of the program.  In other words, the clinician relies on 

their clinical discretion to determine the pace and difficulty of the programming based on the 

client’s needs and current skill level.  For example, a client engaged in cognitive training may 

engage in a task by using compensatory strategies such as writing their thoughts on paper.  

However, as they progress in treatment, they may advance towards completing the task without 

the assistance of writing based on an assessment of their current abilities by the clinician (Paas, 

Renkl, & Sweller, 2013).  

Growth mindset.  Dweck (2006) coined the terms fixed mindset and growth mindset to 

describe people’s beliefs about learning and intelligence.  Blackwell, Trzeniewski, and Dweck 

(2007) found that students who believed their intelligence could be developed (growth mindset) 

outperformed those students who believed their intelligence was static (fixed mindset) on the 

Citywide Achievement Test (CAT).  Further, a growth mindset is not simply an increase in 

effort, but involves the perception that effort is associated with learning and improvement overall 

(Dweck, 2015).  The cognitive training program that was evaluated in this study sought to 

promote a growth mindset by fostering a treatment plan in which the process of learning is 
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valued over the outcome.  In contrast to other cognitive training programs in which the clinician 

is not present with the client, the program in this study was tailored to the participant’s individual 

learning style.  In this setting, the clinician acted as a coach, helping the client to embrace 

imperfections and develop new learning tactics.  

Based on previous literature, it is possible that a cognitive training program that fosters a 

growth mindset could afford several benefits to consumers.  For one, previous studies have 

examined the connection between a growth mindset and academic achievement.  Blackwell et al. 

(2007) followed 373 students across the challenging transition from elementary school to seventh 

grade.  At the beginning of seventh grade, the researchers assessed the students’ perceptions of 

learning and improvement, along with other motivation-relevant variables, and divided the 

sample according to those students with a fixed mindset and those with a growth mindset.  

Blackwell et al. (2007) monitored the students’ math grades over the next two years.  Students in 

both groups entered the seventh grade with equal prior math achievement, illustrating that the 

impact of a growth or fixed mindset does not typically emerge until students face challenges or 

setbacks such as a challenging math course.  By the end of the first semester, there were 

significant differences in the math scores between students with a growth mindset and students 

with a fixed mindset.  The researchers observed that the students’ grades continued to diverge 

over the next two years.  Students from the experimental group, which constituted those 

individuals who believed that intelligence is malleable, demonstrated higher grades than the 

control group.  

Similarly, Grant and Dweck (2003) studied college students enrolled in a pre-med 

curriculum (n = 451).  The researchers measured the students’ achievement in an organic 

chemistry class which served as the curriculum’s gateway course.  To address issues in the 



COGNITIVE TRAINING EFFICACY  14 
 

achievement motivation literature, the researchers focused on the students’ goals, including the 

extent to which they were oriented toward learning goals versus the extent to which they were 

concerned with validating their intelligence though academic performance.  Results suggested 

that active learning goals predicted active coping, sustained motivation, and higher achievement 

in the presence of challenge.  Likewise, among performance goals, ability-linked goals predicted 

withdrawal and poorer performance in the presence of challenge.  Research has shown that 

learning goals and the need to validate intelligence are closely aligned with mindset.  Students 

with a growth mindset tend to be more oriented toward learning goals, while students with a 

fixed mindset tend to be more oriented toward validating their intelligence through performance-

based goals (Blackwell et al., 2007; Dweck & Leggett, 1988; Hong, Chiu, Dweck, Lin, & Wan, 

1999).  

In addition to academic achievement, studies have examined how a growth mindset can 

affect performance in tasks of general intelligence and working memory (Dweck, 2015), though 

less is known about these areas.  Results from a recent study on working memory training 

showed a negative correlation between an improvement on the n-back training task and a growth 

mindset (r = -.44, p = .051).  In fact, participants who perceived intelligence as flexible 

demonstrated greater improvement in their n-back scores (Thompson et al., 2013).  In a study 

with preschoolers, Diamond, Barnett, Thomas, and Munro (2007) showed that participants’ 

executive control levels were substantially increased through a training regimen that increased 

the children’s experiences with response inhibition tasks.  Furthermore, Jaeggi, Buschkuehl, 

Jonides, and Perrig (2008) found that participants who were trained on a demanding working 

memory task scored significantly higher on an unrelated test of fluid intelligence which 
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measured the participants’ abilities to reason and solve new problems.  Moreover, the longer the 

program, the more gains participants made as a result of the training.   

 Metacognition.  The cognitive training intervention in this study incorporated the 

principles of metacognition.  Metacognition refers to a person’s beliefs about how they think 

(Fisher, 1998).  More specifically, metacognition encompasses the processes of an individual to 

plan, monitor, and assess their performance and understanding (Hatano & Inagaki, 1986).  

Metacognition has been used in a variety of clinical and applied settings and in 2000, the 

National Academy of Sciences published findings from decades of research on the subject 

(National Center for Education Statistics [NCES], 2017).  Overall, the data suggested that there 

is a significant relationship between metacognition and greater ability to transfer learning to new 

contexts and tasks (NCES, 2017).  This process occurs when an individual understands the limits 

of their knowledge and figures out how to expand those limits.  Unlike other programs, the 

cognitive training intervention in the current study sought to increase metacognition through in 

vivo feedback provided to the client from the clinician.   

Tanner (2012) suggested specific activities for improving the effectiveness of 

metacognitive practices.  While these activities were initially created for academic teaching, they 

lend themselves well to cognitive training.  First, students are asked to examine their current 

thinking and reflect on what they already know about the processes that could positively or 

negatively affect their performance.  Next, individuals are given a task in which they must 

navigate confusing material.  The instructor then asks participants to reflect on the most 

confusing aspect of the material in order to increase the students’ awareness of their own thought 

processes.  After reflecting on the “muddiest point, a retroactive post-assessment of conceptual 

change is facilitated” (Tanner, 2012).  During this activity, students are given the opportunity to 
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assess whether their thinking has changed over time.  Tanner (2012) indicated that reflective 

journaling can help participants continue to monitor their thinking following the intervention.  In 

this study, reflective journals were replaced by a conversation between the clinician and the 

client about what worked well and what needed to be improved for next time.  In this regard, the 

clinician acts as a coach for the client.  Results from this reflective dialogue are then reintegrated 

into the treatment plan. 

 Theory.  In addition to constructs like growth mindset, metacognition, and the 

therapeutic alliance, this cognitive training protocol used a specific theory of working memory as 

a guide for training interventions.  The Working Memory Model as proposed by Baddeley and 

Hitch (1974) served as a theoretical framework for the cognitive training program in the current 

study (see Appendix C). This model consists of three main sections, or slave systems, and a 

supervisory system. The supervisory system, named the central executive, is considered the most 

important because it manages the slave systems and is important in both the management and 

retrieval of information from long term memory (Baddeley & Hitch, 1974).  The cognitive 

processes are distributed from the central executive to one of three slave systems: the 

phonological loop, the visuo-spatial sketchpad, and the episodic buffer.  It is at this granular level 

that clinicians in the present study worked with the participants in improving their working 

memory (Baddeley & Hitch, 1974).  

The phonological loop in the Working Memory Model contains the phonological store 

and the articulatory control system and is critical in learning new vocabulary, math problems, 

problem-solving and remembering instructions (Baddeley & Hitch, 1974).  The phonological 

store is also known as the inner ear and is linked with the perception of speech. In the 

phonological store, spoken words can be maintained for one to two seconds and sounds of 
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speech are retained in the order they were heard (Baddeley & Hitch, 1974). The function of the 

phonological store is to help retain information which would quickly diminish if a mechanism 

did not exist to refresh the information.  The articulatory control process allows for the sub-vocal 

repetition of the items in the phonological store. In addition, the articulatory control process 

converts material that is written into phonological code so it can be entered into the phonological 

store (Baddeley & Hitch, 1974).  

Complementing the auditory components of the phonological loop, the visuo-spatial 

sketchpad oversees visual and spatial processing (Baddeley & Hitch, 1974). Within the visuo-

spatial sketchpad, the visual cache stores information related to visual forms and color.  The 

inner scribe takes information from the visual cache and moves it from the visual cache to the 

central executive (Baddeley & Hitch, 1974).  Additionally, the inner scribe is responsible for 

spatial and movement information such as body movements.  For instance, when an individual 

moves from one location to another, the visuo-spatial sketchpad is activated. Likewise, in the 

context of cognitive training, the visuo-spatial sketchpad stores the location of objects. Activities 

which engage direction and spatial abilities such as puzzles and mazes directly target the visuo-

spatial sketchpad.  

Lastly, the episodic buffer, not originally included in Baddeley's model, is a place where 

information is temporarily integrated from the slave systems and long-term memory. The 

addition of the episodic buffer provides an added link between working memory and long-term 

memory as the buffer transfers information to and from long-term store, yet it is controlled by 

the central executive (Baddeley & Hitch, 1974).  In training, the episodic buffer can be seen in 

the retrieval of strategies learned from previous sessions and the synthesis of this information 

with the immediate information gathered from the slave systems (Baddeley & Hitch, 1974).  
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Each of the three slave systems and the episodic buffer are assessed by the clinician 

whilst observing the participant engaged in a cognitive task.  For each of the working memory 

components, a corresponding set of tasks on the computer program are assigned and given 

preference in their protocol if a deficit is observed.  For instance, if a deficit in the visuo-spatial 

sketchpad is observed, the clinician would choose tasks from the Captain’s Log Mindpower 

Builder database related to visual scanning identification and visual memory identification.  

Likewise, deficits in the phonological loop or store are remediated through tasks on the Captain’s 

Log related to auditory pattern recognition, sequential memory patterns, and conceptual 

sequential patterns.  A relative strength of the cognitive training protocol utilized in this study is 

that the clinician is making the determination about what tasks to use and when. The adaptability 

and flexibility of the clinician to make decisions about tasks and techniques (e.g., scaffolding) 

are the foundations of this protocol and are aimed to keep the client in the zone of proximal 

development, which has been shown as an effective tool in cognitive performance.    

Cognitive Training in College Populations  

This study assessed the efficacy of a cognitive training program among a sample of 

college students, many of whom were emerging adults.  Emerging adulthood is a distinct 

developmental stage.  During this stage, the prefrontal cortex, responsible for executive function 

and attention, continues to form and neural pathways are both pruned and strengthened (Johnson, 

Blum, & Giedd, 2009).  Arnett (2000) defined emerging adults as individuals between 18 and 25 

years old who face the developmental task of becoming increasingly independent and 

autonomous.  Approximately 60% of emerging adults go on to pursue higher education (Brock, 

2010).  Thus, research on this population is highly relevant to university administrators and 

practitioners because many college students are also emerging adults.  
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As discussed, previous studies on the efficacy of cognitive training have primarily 

focused on elementary-aged students and older adults (Melby-Lervåg & Hulme, 2013).  While 

cognitive training research has largely overlooked emerging adults, a few studies in the field 

have attempted to examine this population.  For example, Jairam (2014) evaluated how cognitive 

training can be used to increase academic self-efficacy.  A total of fifty undergraduate students 

were randomly assigned into one of two equally sized groups.  The control group completed a 

placebo computer-based training program, while the experimental group completed a Lumosity 

training regimen, a commercially available web-based cognitive training program.  Training 

sessions consisted of four game-like exercises designed to target cognitive domains including 

attention, working memory, processing speed, and problem solving.  Both groups completed the 

training program across eight weeks.  Results indicated a significant gain in academic self-

efficacy for the experimental group on the post-treatment measurement.  These students reported 

greater competence in their abilities for reading, studying, test-preparation, and note taking 

compared to the control group.  

More recently, Mawjee, Woltering, and Tannock (2015) conducted a study to determine 

whether a standard-length computerized training program enhanced working memory and if so, 

whether the effects transferred to other cognitive domains and were sustained over time.  The 

research team controlled for motivation, engagement, and expectancy.  A sample of 97 post-

secondary students with ADHD were randomly assigned to three treatment groups: a standard-

length (45-minute session) adaptive Cogmed WM training (CWMT); a shortened (15-minute 

session) adaptive version of the CWMT that controlled for motivation, engagement and 

expectancy of change; and a control group that did not receive training.  The three groups 

received phone calls weekly from trained coaches who supervised the training and were not part 
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of the research team.  All participants were evaluated before training and three weeks after 

training.  Those participants in the two experimental groups were also assessed three months 

post-training.  Untrained outcome measures of WM included the WAIS-IV Digit Span (auditory-

verbal WM), WRAML Finger Windows (visual-spatial WM), and the CANTAB Spatial Span 

(visual-spatial WM).  Transfer effects were based on the following trained processes: cognitive 

speed, complex reasoning, short-term memory, reading and math fluency, and ADHD symptoms.  

Results from Mawjee et al. (2015) revealed that the shortened CWMT treatment 

conferred as much benefit on WM performance as the standard-length training on five of the 

seven criterion measures, with both groups improving more than the control group.  However, 

only two of these findings remained robust after correcting for multiple comparisons.  Additional 

analyses indicated improvements on WM performance after training were maintained for a 

minimum of three months.  There was insufficient evidence to suggest any transfer effects.  

However, the standard-length group displayed improvement in task-specific strategy which was 

a key finding in the study. 

Finally, Gropper, Gotlieb, Kronitz, and Tannock (2014) conducted a study to determine 

the feasibility and effectiveness of WM training in college students with ADHD or a learning 

disability (LD).  The sample included 62 students who were randomly assigned to a five-week 

intensive WM training program or a wait-list control group.  Participants were evaluated three 

times during the study including before treatment, during a three-week follow-up, and at a two-

month follow-up. Gropper et al. (2014) used standardized tests of auditory-verbal and visual-

spatial WM as criterion measures.  Additionally, the outcome measures included near transfer 

measures like cognitive tasks and far transfer measures such as academic tasks and behavioral 

rating scales.   Findings from the study indicated that participants receiving WM training showed 
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significantly greater improvements on the criterion WM measures and reported fewer ADHD 

symptoms and cognitive failures at the three-week follow-up than those participants in the 

control group.  At the two-week follow-up, it was revealed that gains in WM and decreased 

cognitive failures were maintained for the experimental group. 

Attention issues.  Emerging adulthood is a distinct developmental stage.  During this 

stage, the prefrontal cortex, responsible for executive function and attention, continues to form 

and neural pathways are both pruned and strengthened (Johnson et al., 2009).  Arnett (2000) 

defined emerging adults as individuals who are between 18 and 25 years old who face the 

developmental task of becoming increasingly independent and autonomous.  Approximately 

60% of emerging adults go on to pursue higher education (Brock, 2010).  Thus, research on this 

population is highly relevant to university administrators and practitioners because many college 

students are also emerging adults.   

Studies have shown that students with disabilities, including those individuals with 

clinically significant attention issues, struggle to adjust to the demands of college life (DaDeppo, 

2009).  Approximately 2-8% of college students and over 25% of college students with a 

diagnosed disability report clinically significant levels of ADHD (DuPaul et al., 2009).  While 

many students are diagnosed prior to or during college, research has indicated that many students 

are not diagnosed due to subclinical symptoms of ADHD (Bussing, Mason, Bell, Porter & 

Garvan, 2010).  Prevalence rates of subclinical ADHD range from 5-10% among the limited 

number of studies that have examined subclinical symptoms in young adults (Bussing et al., 

2010; Gudjonsson, Sigurdsson, Smari & Young, 2009).  As a result, the number of college 

students with attention concerns may be underrepresented in the literature.  
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Academic performance. The rigorous cognitive demands placed on students at the post-

secondary level can be challenging for any student, but particularly for those individuals with 

ADHD and other learning-related concerns.  College students with ADHD, for example, 

demonstrate significantly lower academic performance than their peers (Culpepper, 2011).  Post-

secondary coursework requires cognitive and non-cognitive skills such as attention, reasoning, 

self-control, motivation, and self-efficacy to modulate performance and foster academic success 

(Nagaoka et al., 2013).  Motivation and self-control tend to be problematic for those with 

ADHD.  Using positron emission tomography (PET), Volkow et al. (2011) identified decreased 

function in the dopamine pathway, which provides support for deficits in motivation, in adults 

with ADHD compared to adults without ADHD.  Deficits in motivation could lead to low 

academic achievement for students with ADHD.  

Response control is the ability to restrain one’s impulses and is a function that is often 

lacking in individuals with ADHD.  The ability to inhibit one’s impulses is necessary for 

academic success, as Gutman and Schoon (2013) found a positive relationship between response 

control and academic achievement.  Unfortunately, these factors are also concerning for 

individuals diagnosed with ADHD because the deficits in impulse control common in this 

disorder negatively correspond with academic achievement (Barkley, 1997; Green & Rabiner, 

2012; Gutman & Schoon, 2013; Volkow et al., 2011).   

Colleges and universities have sought to provide specialized services for students with 

ADHD by offering access to pharmacological and nonpharmacological resources.  However, 

institutions have placed greater emphasis on nonpharmacological treatment modalities like 

cognitive training, given long-standing concerns about stimulant abuse in emerging adult 

populations (e.g., Flory, Payne, & Benson, 2014; Liakoni, Schaub, Maier, Glauser, & Liechti, 
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2015).  While cognitive training can be administered to any person, its use in college settings 

could be especially impactful for those students with clinically significant attention concerns. 

Culpepper (2011) indicated that students with attention deficits who receive proper treatment and 

resources can perform at the same academic level as their peers.  Students with ADHD who are 

more advanced in college (e.g., seniors) may have greater internal and external resources for 

managing their ADHD symptoms than those who are earlier in their college tenure (e.g., 

freshmen).  Therefore, I included school classification (e.g., freshman and sophomore) as a 

variable of interest in the current study.   

Summary 

 It is evident from previous literature that college students, particularly those who report 

significant attention concerns, could benefit from cognitive training programs (Gropper et al., 

2014; Mawjee et al., 2015).  The relational component of the cognitive training program utilized 

in this study could offer academic, cognitive, and developmental benefits for clients.  Further, the 

focus on fostering a growth mindset, metacognition, and scaffolding techniques in cognitive 

training programs that have a coaching component could help clients improve their cognitive 

abilities in ways that surpass traditional cognitive training programs.  Finally, cognitive training 

programs can offer a substance-free intervention to mitigate the negative consequences of 

stimulant abuse on college campuses.   

The psychology field is just beginning to understand the key active ingredients for the 

development of cognitive training methods that maximize cognitive and functional gains in 

individuals. Given the inconsistent results in the outcome literature and ongoing criticism 

relative to the commercial distribution of brain training programs, more research is needed to 

determine whether these benefits can be applied to a cognitive training program that incorporates 
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a coaching element.  Most traditional cognitive training interventions found in the literature 

report that progress monitoring occurs remotely with the clinician calling the client once a week 

for a phone-based consultation.  In contrast, this study examined the efficacy of a cognitive 

training intervention in which direct and tailored feedback were foundational aspects of the 

program.  Additional research is needed on the efficacy of cognitive training among emerging 

adult populations.  As discussed, the cognitive training literature has mainly focused on 

populations such as children and elderly individuals (Melby- Lervåg & Hulme, 2013).  Thus, this 

study sought to examine whether similar results could be found for a sample of college students.  

Considering the dearth of cognitive training research among emerging adults, I initiated this 

study with the hope of informing future research concerning best practices for this unique 

population. 

Research Questions and Hypotheses 

The aim of this dissertation was to examine the effects of a cognitive training program 

with a coaching element on attention and response control in a sample of college students.  This 

study also explored the potential effect of demographic variables, including the experience of the 

clinician and academic classification of the participant (e.g., underclassmen, upperclassmen, and 

graduate students) on treatment outcome as measured by attention and response control.  This 

study serves as an initial exploration of a new cognitive training model (Long, 2017) that has the 

potential to be highly utilized in college counseling centers.  The current study attempted to 

answer the following research questions:  

1. Will there be a significant difference in score as measured by the average score on the 

global scales on the IVA-2 (Full Scale Attention Quotient and Full Scale Response 
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Control Quotient) for participants when comparing performance before treatment to after 

treatment? 

2. Is there a significant difference in attention as measured by the Full Scale Attention 

Quotient (FSAQ) before and after the cognitive training intervention as measured by the 

Integrated Visual and Auditory (IVA-2) and Continuous Performance Test (CPT)? 

3. Is there a significant difference in the total averaged score of the Full Scale Attention 

Quotient (FSAQ) and Full Scale Response Control Quotient (FSRCQ) before and after 

the cognitive training intervention as measured by the Integrated Visual and Auditory 

(IVA-2) and Continuous Performance Test (CPT)? 

4. Does the combination of predictor variables (school classification and clinician 

experience) significantly predict the total averaged score of attention as measured by the 

Full Scale Attention Quotient (FSAQ) and response control as measured by the Full Scale 

Response Control Quotient (FSRCQ)? 

Based on a review of the relevant literature and research questions, the following hypotheses 

were proposed for the current study:  

H1: There will be a significant increase in the average of the global scales on the IVA-2 

(Full Scale Attention Quotient and Full Scale Response Control Quotient) for participants 

when comparing performance before treatment to after treatment. 

H2: There will be a significant increase in the global score for response control on the 

IVA-2 (Full Scale Response Control Quotient) for participants when comparing 

performance before treatment to after treatment. 
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H3: There will be a significant increase in the global score for attention on the IVA-2 

(Full Scale Attention Quotient) for participants when comparing performance before 

treatment to after treatment. 

H4:  The combination of predictor variables (school classification and clinician 

experience) will significantly predict the composite score of attention as measured by an 

average of the Full Scale Attention Quotient and Full Scale Response Control Quotient.   

 The remaining chapters of this dissertation will detail the methodology, results, and 

implications of this study.   
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CHAPTER 2: RESEARCH DESIGN AND METHODOLOGY 

Research Design 

A within-subjects design was administered in this study using archival data.  The data 

were collected at a large, public university and scores were compared before and after a 

cognitive training intervention.  The archived participant data was gathered from students who 

sought cognitive training over two to fourth months at the university’s counseling center between 

2014 and 2017.  All of the participants engaged in an initial diagnostic screening lasting one hour 

and were offered a range of treatment options, including psychotherapy, tutoring, medication, or 

cognitive training.  Clients who opted for the cognitive training intervention were further 

screened by the testing director to determine whether this program was clinically indicated.   

Demographic data for this study was collected via an intake process at the college 

counseling center and the outcome data was obtained through the Continuous Performance Test 

(CPT) database.  This secondary research design was selected in order to determine the 

relationships among certain demographic variables (class standing and experience level of 

clinician) and outcome measures like global quotients of attention and response control.  The 

archival design allowed the researcher to study previously gathered data.  Data such as intake 

records and performance tests were also examined to gather information about the presenting 

symptoms of the sample.  All of the data was gathered at a college counseling center and is thus, 

classified as field information.  

Participants 

The researcher analyzed data that was collected from clinical records of enrolled college 

students at a large, public university who sought services through the university’s counseling 

center.  This study’s target population included students who reported difficulties with paying 
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attention, including issues with sustaining attention in class, reading assigned texts, and 

completing assignments in a timely manner.  In sum, the participants came from a deficit pool.  

Inclusion criteria.  Participants were required to meet specific, pre-identified criteria in 

order to be included in this study.  All participants were 18 years or older and, at the time of the 

intervention, were enrolled in a degree-seeking program at the university.  Additionally, 

participants must have been identified as impaired by the CPT measure (< 80) on either the Full 

Scale Attention Quotient (FSAQ) or Full Scale Response Control Quotient (FRCQ) prior to 

training.  Finally, all participants had to commit to the 10-week training regimen recommended 

by the counseling center, completing two sessions per week for a total of 20 sessions.  To be 

included in the study, participants had to consent to using their data for research purposes on the 

intake paperwork. 

The G*Power 3 program (Faul, Erdfelder, Lang, & Buchner, 2009) was used to conduct 

an a priori power analysis prior to the data analysis to establish an appropriate sample size for the 

study.  I computed the analysis using a large effect size of 0.35, two predictor variables (school 

classification and clinician experience), and a statistical power of 0.95, which indicated the need 

for at least 35 participants to achieve the necessary power.  Both the effect size and power for 

this study are consistent with previous literature on cognitive training (Jaeggi et al., 2010). 

School Classification and Clinician Experience 

Table 1 shows the descriptive statistics of the participant sample in terms of school 

classification (underclassmen, upperclassmen, and graduate/professional students), one of the 

independent variables of interest.  Underclassmen were defined as freshmen and sophomore 

students and upperclassmen were defined as junior and senior students.  Table 2 shows the 

clinicians’ experience with the cognitive training intervention, based on whether the clinician 
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was a professional staff member or an unlicensed trainee.  The coaches’ experience with the 

cognitive training program ranged from four months to eight years.  The professional staff 

member group was defined as those individuals who were licensed clinical psychologists during 

the cognitive training intervention.  The unlicensed trainees group included those clinicians who 

were seeking supervision from a licensed psychologist at the time of the intervention.  

Table 1 

School Classification of the Participant Sample 

Year in School  N % 

Underclassmen 12 30.8 

Upperclassmen 16 41.0 

Graduate/Professional Students 11 28.2 

 

Table 2 

Descriptive Statistics of Clinician Facilitators  

Experience of the Clinician   N % 

Professional Staff Member 23 60.0 

Unlicensed Trainee 16 40.0 

 

Measures 

Standardized data set.  Demographic data was collected using the Standardized Data 

Set (SDS; Center for Collegiate Mental Health, 2017).  This questionnaire is a set of 

standardized questions used in college counseling centers to collect demographic information 

during the intake process (APPENDIX B).  In the current study, participants provided 

demographic information such as their academic level.  The researcher used this data to assess 

how this variable may contribute to variances in performance of participants on the Continuous 

Performance Test (CPT).  
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Integrated visual and auditory continuous performance test.  The Integrated Visual 

and Auditory Continuous Performance Test (IVA-2 CPT; Sanford & Turner, 1995) is a visual 

and auditory attention and response control that aids in the screening and diagnosis of attention 

deficit hyperactivity disorder (ADHD) symptomatology in individuals ages six and older.  

During the screening, the test-taker is tasked with monitoring the presence of both auditory and 

visual targets, presented as the numbers “1” and “2” (Quinn, 2003).  The test lasts approximately 

15 minutes including 12 minutes of active test taking and the results can evaluate treatment 

changes in participants.  Given that the CPT has been shown to render only small practice effects 

in normal adults, it was well suited for this study (Stanford & Turner, 1995).  

 The IVA has two global scales: the Full Scale Response Control and the Full Scale 

Attention Quotient.  The Full Scale Response Control Quotient measures errors of impulsivity 

and commission errors and is composed of three subscales: Prudence, Consistency, and Stamina 

(Stanford & Turner, 1995).  The Full Scale Response Control Quotient is a global measure of the 

overall ability for this individual to regulate his or her responses and respond appropriately 

(response control).  Factors that load on this scale include the ability to inhibit responses to non-

targets, the consistency of recognition reaction times and the person's ability to maintain his or 

her mental processing speed during the IVA-2 test.   Likewise, the Full Scale Attention Quotient 

measures attending and omission errors, and it compiles scores from the Vigilance, Focus, and 

Speed subscales.  The Full Scale Attention Quotient provides a measure of an individual's overall 

ability to accurately and quickly respond while maintaining focus (attention).  This global scale 

primarily measures performance under low demand conditions.  Scores that are 80 or below are 

reported as statistically significant, which is 1.5 standard deviations from the mean.  Quotient 

scores for all IVA-2 scales are reported as standard scores (M = 100, SD = 15).  
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Quinn (2003) found that in assessing the IVA’s validity, the test yielded a 92% sensitivity 

and 90% specificity, and concurrent validity with other similar instruments.  Additionally, the 

IVA yielded concurrent validity of 90% when compared to other Continuous Performance Tests 

such as the TOVA CPT, the Gordon CPT, and the Conners Abbreviated Symptom Questionnaire 

(Quinn, 2003).  A study examining the test–retest reliability of the IVA over a four-week period 

revealed correlations ranging from .37 to .41 for the Auditory Response, Visual Response, and 

Full Scale Response Controls.  One possible reason for the low test-retest reliability scores on the 

Response Control scales could be due to an increased vigilance by participants of target patterns. 

A change in errors of commission may be in response to the expectation of upcoming targets due 

to familiarity with the measure.  In the same study, correlations for the Full Scale Attention 

Quotient, Auditory, and Visual Attention Quotient ranged from .66 to .75 (Seckler, Burns, 

Montgomery, & Sandford, 1995).  The normative database contains data from 781 voluntary 

participants without impairments, ranging from 5 to 90 years old (Sandford & Turner, 1995). 

Training for coaches.  The trainee coaches for this study consisted of doctoral level 

graduate students and predoctoral interns completing their American Psychological Association 

(APA) approved internship, in addition to the Coordinator of Testing at the counseling center.  

The expertise level for the coaches ranged from one semester of coaching to several semesters, 

and in a few instances, years.  Coaches would volunteer services for the cognitive training clinic 

at the beginning of each fall and typically serve for a year.   

During individual and group supervision, coaches received guidance from a licensed 

clinician about cognitive training techniques and treatment plans.  Training emphasized a 

standardized protocol of selected games for all participants.  Afterwards, coaches discussed with 

the licensed clinician the strengths and weaknesses of the individual client.  Beyond the 
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individual treatment plans, training for coaches focused on the alliance created between the 

coach and participant.  The cognitive training program studied in this dissertation was clinician-

driven.  As instructed in the training, coaches might have observed behavioral changes in the 

participant that were considered in conjunction with information gleaned from the game results.  

Coaches would use their observations and the objective data from the game to scaffold the task 

or try a new approach.  

In session, coaches were encouraged to challenge and support clients through techniques 

such as scaffolding and metacognition.  For the purposes of tailoring the training program to the 

individual participant, no specific theoretical orientation was used to foster growth in the client.  

Instead, clinicians focused on the common factors proposed by Wampold (2015), such as the 

therapeutic alliance, empathy, client’s expectations, cultural adaptation, and therapist differences.  

Person-centered and motivational interviewing (Miller & Rollnick, 2013) techniques were 

demonstrated as a part of the coaching component, including partnering with the client, creating 

a space of acceptance and affirmation, summarization, and affirmations (Mason, 2009).  Coaches 

would process the participant’s feelings about a task or session to gauge the participant’s self-

assessment of their performance.  While the cognitive training program had a standardized 

protocol in many ways, the coaching element was variable for each client depending on their 

specific needs and functioning, in addition to the style of the coach.  

Procedures 

Participants in this study presented to the university counseling center with attention 

concerns.  Either by phone or in person, the participant scheduled for a 90-minute diagnostic 

screening.  Upon arriving for their screening appointment, the participant competed paperwork 
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including the Standardized Data Set (SDS; APPENDIX B) and informed consent and privacy 

practices.  The privacy statement, as relevant to the current study, read:  

We may disclose health information to researchers when the university’s institutional 

review board has reviewed and approved the research proposal and established protocols 

to ensure the privacy of your health information.  This information is generally de-

identified.  (Gold, 2015 p. 51)   

This statement and the student’s signature ensured that all participants were adequately 

informed of the university’s policies on sharing information and consent, and that they agreed to 

the inclusion of their de-identified information in subsequent studies.  

Upon completion of these documents, each student then completed an electronic intake 

assessment, conducted on a secure computer in the counseling center.  First, the SDS 

(APPENDIX B) was presented, which assessed demographic and background information.  Each 

question is presented sequentially and varies in potential answers from forced choice to free 

response.  Upon completing this assessment, the student returned to person at the front desk who 

then informed the attending provider that the initial intake was completed.   

The clinician reviewed the paperwork and then conducted a brief conversation with the 

client about their motivation for seeking services, as well as discussing goals and current coping 

techniques.  This conversation provided the clinician a medium for assessing the student’s 

readiness for change as well as fit within the growth mindset framework (Norcross, Krebs, & 

Prochaska, 2011).  The clinician then conducted an interview about various factors that affect 

cognitive function, such as sleep, eating, substance use, and academic history.  This information 

provided the clinician with a more holistic conceptualization of the student and his/her needs.  

After completing the clinical interview, the student was then asked to complete the IVA-2 CPT 
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on a computer.  The student was seated at a computer, given headphones and a mouse, and was 

instructed by the clinician to follow the directions on the computer screen.  Upon completion of 

the test, the clinician explained the results (i.e., FSAQ and FSRCQ scores) to the student and 

proposed a treatment plan.  If clinically appropriate, participants were referred for cognitive 

training.   

Cognitive training intervention with coaching.  Clients who met criteria and agreed to 

cognitive training completed the intervention in 20 sessions over two to four months.  The IVA-2 

CPT was re-administered on the last session.  Captain’s Log MindPower Builder was the 

software used to administer the working memory and attentional tasks.  In each session, the 

participant received coaching from the clinician, as well as feedback from the Captain’s Log 

computer software program which consists of over 2000 exercises targeting various cognitive 

skills.  Through the program, participants were presented with visuospatial, verbal, and auditory 

working memory (WM) tasks.  These tasks required the manipulation and storage of either 

visuospatial information or auditory information.  After each session, the participant received 

feedback in the form of a completion percentage, as well as advancement to more difficult levels.   

While Captain’s Log was the medium through which the program was delivered in this 

study, the intervention was largely clinician-based.  This intervention relied on creativity and 

adaptability by the clinician to assess, identify, and match the appropriate task with the deficit 

observed.  For instance, auditory working memory is an area commonly addressed in cognitive 

training using reverse recall.  One strategy used by clinicians to address this area of working 

memory is a recoding task.  The goal of this task is to recall a series of words in reverse order.  

For example, the participant might be asked to reverse recall colors such as red, orange, green, 

blue, yellow, black, and purple.  Several strategies can help the client achieve this task including 
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chunking, which involves grouping information into smaller portions, or stringing the first letter 

of each word together to form a nonsense word (i.e. ROGYBYBP) which locks in the order of 

the colors.  This exercise requires the brain to complete several tasks at once including listening, 

separating the letters, holding information previously heard and listening for new letters, 

recycling processes 1-3, blending individual letters separated from the words into a singular 

nonsense word, and reversing recall all colors.  Each of the six tasks for this recoding strategy 

require the individual to use an area of working memory or attention: listening requires auditory 

attention; separating the letters requires selective attention; holding information and listening for 

new words requires retaining information in the phonological loop and resisting; recycling steps 

1-3 depends on alternating attention; making a sound uses phonological blending; and reverse 

recall elicits recall from the phonological loop and selection by the central executive.   

Throughout the program, the clinician would engage in a cyclical process of testing, 

assessing, and reassessing the participant’s cognitive skills.  Scaffolding, a process of helping the 

client attain the next level of achievement, is an important aspect of the program.  If, for 

example, the clinician determined that the participant struggled with selective attention, they may 

have incorporated selective attention tasks over the course of several appointments to help the 

client “level up.”  The clinician was responsible for determining the appropriate challenge level, 

and thus adjusted and customized the treatment plan based on the participant’s individual 

performance.  This was the coaching element of the training and its importance as a core aspect 

of the training cannot be overstated (Long, 2017).   

Sampling.  Ideally, this study would have utilized random sampling.  However, the 

archival nature of the data rendered this sampling method impossible.  Archival data has both 

advantages and disadvantages.  An advantage of this type of research is that the researcher does 
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not have to be concerned about mistakenly introducing changes in participant behavior that 

might affect the results of the study (Heppner, Kivlighan, & Wampold, 1999).  Archival data is 

cost effective and has the advantage of spanning long periods of time.  Thus, the use of this type 

of data offers the possibility of a wider perspective of trends and outcomes (Heppner et al., 

1999).  One of the disadvantages of archival research is that the data may be unreliable or not 

collected to the present researcher’s standard as the researcher does not have control over how 

the data was collected (Heppner et al., 1999).  As a result, the data may be incomplete or may not 

address key issues of the present study.  Despite some disadvantages, the researcher believed that 

this methodology was fitting for the purposes of the current study.  

Data Collection 

After receiving approval from the Institutional Review Board (IRB; APPENDIX A), the 

archival data from 2014 to 2017 was obtained from electronic reports from the college 

counseling center.  After all of the data was gathered, software was used to generate reports with 

requested queries and de-identified student data.  The reports included self-reported responses on 

the SDS (APPENDIX A), which allowed for the collection of information related to the 

independent variable of school classification.  The report eliminated students who failed to 

respond to the requisite information fields.  Boswell et al. (2012) utilized this same methodology 

to examine the relationship between the Counseling Center Assessment for Psychological 

Symptoms (CCAPS), SDS, and depressive symptomatology in college students.  Following de-

identification, the data was compiled in an encrypted spreadsheet in preparation for the multiple 

regression analysis.  Likewise, FSAQ and FSRCQ scores for each participant were collected 

from the IVA-2 CPT computer program and entered into an excel spreadsheet in preparation for 

t-test and regression analysis.  All of the data was gathered under the supervision of the 
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counseling center’s director to ensure the proper handling of sensitive student data.  The 

researcher conducted the analysis on a secure, university-owned computer located at the 

university.  The information was stored on an encrypted flash drive and the information will be 

maintained for future research.  After seven years, the data for this study will be permanently 

deleted.   

Data Analysis 

After the data was gathered and coded, it was entered into the Statistical Package for 

Social Sciences, SPSS (IBM Corp, 2017).  In addition to a variety of summary statistics, this 

study used bivariate correlations, t-tests, and multiple regression to explore relationships within 

the data.  Prior to testing each hypothesis, Pearson product-moment correlation coefficients were 

conducted to assess the relationship between each of the predictors independently (school 

classification and clinician experience) and the dependent measures IVA-2 CPT, which included 

outcomes such as global attention and response control quotients (Full Scale Attention Quotient 

and Full Scale Response Control Quotient) and an average score of the two quotients.  A 

correlation matrix was developed as a result.  

Hypothesis 1.  First, it was hypothesized that there would be a significant increase in the 

average of the global scales on the IVA-2 (Full Scale Attention Quotient and Full Scale 

Response Control Quotient) for participants when comparing performance before and after 

treatment.  The researcher conducted a paired samples t-test comparing the average of the global 

scales on the IVA-2 CPT to test this hypothesis.  

Hypothesis 2.  In the second hypothesis, the researcher anticipated that there would be a 

significant increase in the global score for response control on the IVA-2 (Full Scale Response 

Control Quotient) for participants when comparing performance before treatment to after 
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treatment.  The researcher conducted a paired samples t-test comparing global score for response 

control on the IVA-2 CPT to test this hypothesis. 

Hypothesis 3.  The third hypothesis stated that there would be a significant increase in 

the global score for attention on the IVA-2 (Full Scale Attention Quotient) for participants when 

comparing performance before treatment to after treatment. The researcher conducted a paired 

samples t-test comparing global score for attention IVA-2 CPT to test this hypothesis. 

Hypothesis 4.  The fourth hypothesis stated that the combination of predictor variables 

(school classification and clinician experience) will significantly predict the composite score of 

attention as measured by an average of the Full Scale Attention Quotient and Full Scale 

Response Control Quotient.  This was addressed using a multiple linear regression analysis.  This 

statistical method helped the researcher to identify the contributions of the predictor variables 

respective to variability in the criterion variable (Heppner et al., 1999).  Prior to the multiple 

regression analysis, a Pearson product-moment correlation was conducted to assess the 

relationship between school classification and an average of the Full Scale Attention Quotient 

and Full Scale Response Control Quotient.  A second Pearson product-moment correlation was 

conducted to assess relationship between clinician experience and an average of the Full Scale 

Attention Quotient and Full Scale Response Control Quotient. A stepwise regression method was 

implemented to enter the predictor variables in the regression model accordingly.   

Predictor variables.  This study assessed whether clinician level and school 

classification served as mediators or moderators in the regression model.  The exploration of 

these variables was due to an acknowledgement that behavior is complex and that experiences 

vary across individuals.  To assess if the predictor variables (school classification and clinician 

experience) explained a statistically significant amount of variance in the dependent variable 
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after accounting for all other variables, a regression was used.  In this framework, several 

regression models were constructed utilizing a forced entry approach, given that the research on 

cognitive training theory is limited.  In sum, this analysis allowed the researcher to determine 

which combination of predictor variables, if any, significantly predicted the criterion variable.   
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CHAPTER 3: RESULTS 

Data was collected from a total sample of 55 participants from 2014 through 2017.  Of 

the initial 55 participants, 39 (70.9%) provided complete and valid response sets on both 

measures of the continuous performance test of attention (IVA-2 CPT) and therefore, were 

included in the final analyses.  In the sample of 39 participants, 33 were male (84.6%) and 6 

were female (15.4%).  

Coding and Scoring 

The categorical variables of school classification and clinician experience were dummy 

coded before the data were analyzed.  Regarding school classification, upperclassmen served as 

the reference group due to it being the largest subgroup.  Additionally, the professional staff 

member group served as the reference group for clinician experience because it was the larger 

demographic of the two groups.  Total pre-intervention and post-intervention IVA-2 global 

scores were calculated by averaging the two IVA-2 global scales (Full Scale Attention Quotient 

and Full Scale Response Control Quotient) for both the pre-intervention and post-intervention, 

then creating a new singular unit of measure for pre-intervention and post-intervention which is 

referred to as the composite score.  The mean pre-intervention IVA-2 score was 63.63 (SD = 

18.68) and the mean post-intervention IVA-2 score was 95.59 (SD = 17.06).  

Paired Samples t-Tests 

A total of three paired samples t-tests were conducted to test H1, H2, and H3 to 

determine if there were significant differences between pre-intervention and post-intervention 

IVA-2 CPT scores.  To reduce the risk of Type I error for the multiple analyses of a single data 

set used in this study, a Bonferroni correction was used.  Therefore, the four a priori hypotheses 

were conducted using adjusted alpha levels of .0125 per test (.05/4). The first hypothesis 
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predicted that there would be a significant increase in scores as measured by the average score on 

the global scales on the IVA-2 (Full Scale Attention Quotient and Full Scale Response Control 

Quotient) for participants when comparing performance before treatment to after treatment.  In 

support of H1, there was a statistically significant difference between IVA-2 global scores (M = 

31.96, SD = 20.10.), t(38) = 9.929, p <.001 (See Table 3).  Cohen’s d was estimated at 1.76, 

which is a large effect based on Cohen’s (1992) guidelines.  Therefore, the results indicate the 

null hypothesis of equal scores was rejected and the post-training mean was significantly higher 

than the pre-training mean.  It should also be noted that the correlation between the two 

conditions was estimated at r = .370, p = .020, suggesting that the paired samples t-test was 

appropriate in this case.  

The second hypothesis predicted that there would be a significant increase in the global 

score for response control on the IVA-2 (i.e., Full Scale Response Control Quotient) for 

participants when comparing performance before treatment to after treatment.  H2 was 

supported, as there was a statistically significant difference in the global score for response 

control on the IVA-2 (Full Scale Response Control Quotient) for participants when comparing 

performance before treatment to after treatment (M = 28.64, SD = 28.61), t(38) =  

6.25, p < .001 (See Table 3).  Cohen’s d was estimated at 1.28 which is a large effect based on 

Cohen’s (1992) guidelines. Therefore, the results indicated that the null hypothesis of equal 

scores was rejected and the post-training mean was significantly higher than the pre-training 

mean.  It should also be noted that the correlation between the two conditions was estimated at r 

= .21, p = .19, which is lower than what is expected with the use of a paired-samples t-test; 

however, the use of a paired t-test is justified as the reason for the low correlation is due to the 

dramatic increase in the subjects’ ability to control their responses after the intervention. The 
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large change in scores between pre-intervention and post-intervention was greater than the 

attention quotient, suggesting that it may be easier to train response control using this 

intervention with a coaching component than other aspects of attention. Furthermore, for this 

hypothesis a related measure of effect size Hedges g may be more appropriate than Cohen’s d 

due to correlation concerns. Hedges g for H2 is 0.712. 

Lastly, H3 was supported, suggesting a significantly significant difference in scores on 

the Full Scale Attention Quotient, a global measure for attention on the IVA-2 (M = 35.28, SD = 

28.67), t(38) = 7.69, p <.001 (See Table 3).  Cohen’s d was estimated at 1.45, which is a large 

effect size based on Cohen’s (1992) guidelines. Therefore, the results indicated the null 

hypothesis of equal scores was rejected and the post-training mean was statistically significantly 

higher than the pre-training mean.  It should be noted that the correlation between the two 

conditions was estimated at r = .31, p = .053, suggesting that the paired samples t-test was not 

appropriate in this case. A related measure of effect size Hedges g may be more appropriate than 

Cohen’s d due to correlation concerns. Hedges g for H3 is 1.43. 

Table 3 
 

Descriptive Statistics and t-test Results for Composite, Response Control, and Attention 

 Pretest  Posttest  95% CI for 

Mean Difference 

   

Outcome M SD  M SD n r t df 

Composite 

(H1) 63.63 18.89  95.59 17.06 39 25.45, 38.48 .37 9.93** 38 

Response 

Control (H2) 66.80 27.30  95.43 16.19 39 19.37, 37.91 .21 6.25** 38 

Attention 

(H3) 
60.46 26.88  95.74 21.41 39 25.99, 44.57 .31* 7.69** 38 

Note. * p < .05; ** p < .0125 
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Multiple Regression Analyses 

Statistical assumptions. Multiple regression analyses were conducted to analyze the 

impact of the two predictor variables (classification in school and clinician experience) on 

several outcome measures of attention and response control as measured by the IVA-2 CPT 

(FSAQ, FSRCQ, and a combination of both the FSAQ and FSRCQ).  For this study’s results to 

be considered valid, several assumptions had to be met before the data were analyzed.  The 

researcher tested six assumptions, including the independence of observations; linearity; 

homoscedasticity; multicollinearity; absence of significant outliers, influential points, or high 

leverage points; and normal distribution of residual errors.  First, the Kolmogorov-Smirnov and 

Shapiro-Wilk tests were performed to assess for normality of distribution of the pre-test and 

post-test IVA-2 CPT scores.  Specifically, this was assessed by examining a histogram of 

residual errors that compared the observed variance in IVA-2 scores with that of a normal 

distribution.  Nonsignificant results for both tests suggested that the scores were normally 

distributed.  The findings of the Kolmogorov-Smirnov test were not significant (p > .05).  The 

Shapiro-Wilk test was also not significant (p > .05).  The non-significant result of the Shapiro-

Wilk test suggested that we cannot reject the hypothesis that the sample comes from a population 

with a normal distribution. Likewise, the non-significant result of the Kolmogorov-Smirnov test 

suggested that the sample is unlikely to be skewed in either a positive or negative direction. The 

results of the histogram (Figure 1) support the findings of the Kolmogorov-Smirnov and 

Shapiro-Wilk tests.  The histogram results showed an approximate normal distribution of scores. 

Additionally, the P-P Plot of standardized residual errors (Figure 2) also reflected that the scores 

are normally distributed. 
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Figure 1. Standardized Residual Histogram. 

 

Next, the Durbin-Watson test statistic assessed the assumption of independence of 

observations.  According to the Durbin-Watson test, a statistic that falls within the cutoffs of dL 

= 1.187 and dU = 1.392 for the sample size of n = 39 is considered to have met this assumption 

(Savin & White, 1977).  The Durbin-Watson statistic (d = 1.37) fell between these cutoffs, 

indicating an inconclusive finding.  In this context, the author chose to err on the side of 

conservatism and not reject the null hypothesis.  A failure to reject the null hypothesis of the 

Durbin-Watson statistic suggests there was no correlation among the residuals, thus the 

assumption was met (Savin & White, 1977).  

Linearity was assessed by plotting the standardized residuals on a scatterplot (Figure 2).  

A review of the scatterplot suggests a linear relationship between predictor and dependent 

variables. Additionally, the residuals formed a band across the scatterplot and the residuals did 

not vary in range from the plotted line, suggesting that the assumption of homoscedasticity was 

also met.  Furthermore, there were no outliers identified in the dataset following a review of the 

standardized residuals as all data points fell within three standard deviations of the mean.  
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Moreover, values measured by Cook’s distance were found to be less than 1.1, just slightly 

above the 1.0 recommendation for the statistic, and no leverage points were observed due to all 

leverage values being less than 0.2 (Cook, 1977).  Lastly, the standardized residuals 

approximated a normal distribution (Figure 1).  To further support these findings, results from a 

P-P plot (Figure 2) suggested that the assumption of normality was met as noted by the 

approximately normal distribution of scores along the diagonal line. The P-P plot revealed that 

the line of observed values followed the line that indicated a normal distribution. The data points 

represented scores on the IVA-2 CPT as calculated by the difference between pre-intervention 

scores and post-intervention scores.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Normal P-P Plot of Standardized Residual. 

  

Results  

After meeting all of the required assumptions, a multiple regression analysis was 

conducted to assess the relationship between the two predictor variables (school classification 
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and clinician experience) on the outcome variable from pre-intervention to post-intervention.  

The outcome variable for the multiple regression was the score of a singular unit of attention 

which was created by averaging the FSAQ and FSRCQ quotients. The scores were calculated by 

subtracting the difference in scores from post-intervention quotient from pre-intervention 

quotient for each of the participants.   

The predictors in this study were not entered based on a core theory due to the 

heterogeneity of cognitive training studies.  Rather, forced entry was utilized because the 

literature surrounding cognitive training predictors is limited.  Results showed no statistically 

significant correlations among the predictors (Table 4), suggesting that multicollinearity among 

the predictor variables was unlikely.  

Table 4 

Correlations Between Predictors and Differences in Attention and Response Control 

Variable 1 

 

2 3 4 5 

1. Difference in Scores --     

2. Professional Staff .09 --    

3. Underclassman -.27 -.12 --   

4. Upperclassman .11 .06 -.56 --  

5. Graduate/Professional .15 .06 -.42 -.52 -- 

Note. Correlations between variables were not statistically significant (p > .05)  

 

As seen in table 6, there were no predictor variables found to be statistically significant. 

This likely contributed to the model being statistically nonsignificant. The amount of explained 

variance in the model was found to be extremely small and thus, not useful in generalizing the 

findings. The regression model in Table 6 revealed that R2 accounted for roughly 8% of the 

variance, while adjusted R2 accounted for 0.1% of the variance, R2 = .0.78 (ΔR2 = -.001), F(3, 
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35) = 0.99, p = .41.  Ultimately, the model was not statistically significant (see Table 6 and 7).  

Despite not being able to determine which specific factors contributed to this improvement, the 

following chapter will offer potential explanations for these differences.   

 

Table 5 

Summary of Regression Analysis for Variables Predicting the Total Averaged Score of Attention 

(n = 39) 

Model B SE B Β t Sig. 

(Constant) 33.09 6.50  5.09 .000 

Staff 2.45 6.60 .061 .371 .713 

Underclassman -10.36 7.73 -.241 -1.341 .188 

Graduate/Professional 2.17 7.88 .049 2.75 .785 

Note. Correlations between variables were not statistically significant (p > .05)  

 

Table 6 

Model Summary of Multiple Regression Analysis for Variables Predicting the Total Averaged 

Score of Attention 

Model R 

 

R2 ΔR2 SE Durbin-Watson 

1 .279          0.78 -.001 20.11 1.37 

 

 

 

 

 

 

 



COGNITIVE TRAINING EFFICACY  48 
 

Table 7 

Multiple Regression Analysis for Variables Predicting the Total Averaged Score of Attention 

ANOVA  

Model  Sum of 

Squares 

 

df Mean 

Square 

F Sig. 

1 Regression 1197.37 3 399.12 0.99 0.41 

 Residual 12158.33 35 404.52   

 Total 15355.69 38    
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CHAPTER 4: DISCUSSION 

Previous literature has shown that academic performance is negatively impacted by 

clinically significant attention issues (Barkley, 1997; Green & Rabiner, 2012; Gutman & 

Schoon, 2013; Volkow et al., 2011).  As increasing numbers of college students report such 

issues, postsecondary institutions have broadened available services to include academic 

accommodations and psychiatric medication (Culpepper, 2011).  That said, some students with 

attention difficulties may not qualify for accommodations or may not use medication due to the 

potential for dependency or adverse side effects (Flory et al., 2014; Liakoni et al., 2015).  To 

meet these demands, non-pharmacological interventions like cognitive training may be beneficial 

for students and university counseling centers.  The aim of the present study was to explore the 

efficacy of a cognitive training program with a coaching element on the outcomes of attention 

and response control in a college student population.  This study also sought to examine the 

predictive relationships between individual predictors (school classification and clinician 

experience) and the outcome variables (a summed average of attention and response control 

scores).   

Given increasing empirical interest in cognitive performance, this study is timely.  

However, a review of the current literature revealed limited knowledge surrounding the efficacy 

of cognitive training programs with a coaching element.  Further, individual factors of the 

participant and clinician have yet to be empirically explored.  These deficits could be attributed 

to how past research studies have been designed.  For instance, several studies were designed so 

that participants were not given direct feedback from a person but rather, from the computer 

software itself (Horowitz-Kraus & Breznitz, 2009; Salminen, Strobach, & Schubert, 2012).  

Other studies have examined the efficacy of cognitive training programs using non-clinicians, 
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such as parents, to monitor performance, thus participants did not receive professional 

psychological feedback during the training (Borella et al., 2010; Holmes et al., 2010).  Finally, 

some studies have examined programs in which clinicians call participants on a weekly or bi-

weekly basis to assess their progress (Gropper et al., 2014; Mawjee et al., 2015).   

In addition to variability in research design, there have been a wide range of outcomes 

reported by previous studies.  For example, findings from Jaeggi, Buschkuehl, Joniedes and Shah 

(2011) support the notion that cognitive training positively affects an individual’s cognitive 

performance.  Additionally, some studies have demonstrated a moderate to large effect size of 

cognitive training on specific cognitive domains, known as near transfer effects (Knafo & 

Venero, 2014).  Near transfer occurs when the training situation is identical to the application of 

the learned skill or behavior.  Considering the uncertainty regarding the far transfer effects of 

cognitive training, the current study sought to investigate whether a cognitive training 

intervention could improve near transfer effects, such as visual and auditory attention, in a 

sample of college students.  There is strong evidence to support that scores on the Integrated 

Visual and Auditory Continuous Performance Test (IVA-2 CPT) would improve due to previous 

research on near transfer effects (Jaeggi, 2010).  In contrast to Gropper et al. (2014), however, 

this study examined a program that included a clinician actively collaborating with the 

participant.   

Findings and Implications  

Findings from this study supported the first hypothesis; the differences in scores based on 

an average of the Full Scale Attention Quotient (FSAQ) and Full Scale Response Control 

Quotient (FSRCQ) were statistically significant.  These findings, in addition to those for the 

second and third hypotheses, suggested that outcomes resulted from real change and not from 
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practice effects.  This is, perhaps, the most salient finding from this study.  These findings are 

consistent with the literature, as Sandford and Sandford (2014) found that when retesting 

individuals using the IVA scores did not change beyond three to four points in either direction, 

suggesting that practice effects were unlikely.  Because the IVA-2 CPT presents 500 trials of 1’s 

and 2’s lasting 13 minutes, it creates a pseudorandom condition and reduces the possibility of 

practice effects.  

The rationale for averaging the two quotients in the current study was to prevent extreme 

scores on either of the quotients from artificially raising scores following training.  For instance, 

a participant could have scored highly on the FSAQ by responding indiscriminately to the targets 

by clicking anytime a target appeared on the screen. The results would then suggest that the 

participant was highly attentive when in fact, they displayed limited response control during the 

task.  It is difficult to significantly raise scores on both quotients simultaneously as it requires the 

participant to be both patient and engaged and thus, an averaged quotient score for the 

participants was warranted.   

Findings from the first hypothesis were also consistent with results from similar studies 

in which the aim was to improve attention control (Peng & Miller 2016).  Peng and Miller (2016) 

discovered through a meta-analysis of working memory significant training effects of cognitive 

training on attention skills (g = 0.25).  When converting the effect sizes to Hedges g, the effect 

sizes for this study dwarf that of the meta-analysis, with effect sizes ranging from g = 0.712 to g 

= 0.849.  These results support findings from Mawjee et al. (2015) in which cognitive working 

memory training improved working memory performance on tasks similar to the training tasks.  

In the present study, the outcome measure was a dual n-back test and training included a broad 

spectrum of tasks, such as storage and retrieval, attention control, interference management and 
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maintenance of working memory.  The tasks selected as part of the Captain’s Log software used 

a variety of attention and response control components in addition to other working memory 

tasks.  However, at the core of this training, the trained tasks emphasized attention and working 

memory, which is also assessed by the outcome measure.  

Results from the current study also supported the second hypothesis as participants’ 

scores significantly improved on the global measure of attention as measured by the FSAQ 

before and after the cognitive training program. This significant improvement revealed that the 

training program improved a combination of near transfer tasks captured by the FSAQ.  Three 

components (vigilance, focus, speed) comprise the FSAQ and are measured by corresponding 

scales.  The improved scores suggested that the participants were better at sustaining attention 

and responding consistently and more quickly to targets because of the cognitive training 

program.  

Findings also supported the third hypothesis as participants’ scores significantly 

improved on the global measure of response control as measured by the FSRCQ before and after 

the cognitive training program.  Significant differences in scores on this quotient indicated that 

participants exhibited greater control of impulsivity as measured by errors of commission after 

the intervention.  Participants were consistent in their reaction times to each target, which further 

suggested a heightened control of responses by the participant.  Like the second hypothesis, 

results stemming from the third hypothesis are consistent with cognitive training studies that 

found transferability of working memory training on sustained attention and control (Mahncke et 

al., 2006, Richmond et al., 2011).  That said, these studies focused on the transferability of 

working memory training on sustained attention and control in older adults.  Results from the 

current study, however, extend these findings to emerging adults.  
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Results from the current study yielded similar or greater effect sizes compared to similar 

studies without a coaching element.  For example, Jaeggi (2010) reported observed effect sizes 

of 1.34 and 1.12 compared to the effect sizes of 1.76, 1.28, and 1.45 in this study.  Findings from 

the current study as compared to Jaeggi (2010) suggested that the coaching element of the 

program may have significantly contributed to differences in participants’ scores.  This 

information is valuable as postsecondary institutions develop programs to address the growing 

need for mental health services for students with neurodevelopmental concerns.  

Compared to the previous literature, the effect sizes for the present study were large.  A 

meta-analysis conducted by Melby-Lervåg and Hulme (2013) found that most studies on 

cognitive training that utilized a working memory outcome variable reported an observed effect 

size less than 1.0.  Melby-Lervåg and Hulme (2013) examined the effects of cognitive training 

and categorized the findings into two groups: near effects and far-transfer effects.  Near effects, 

which are a more appropriate comparison for the current study, were further divided into three 

categories (i.e., verbal working memory, visuospatial working memory, and non-verbal working 

memory).  The largest effect sizes for immediate effects were found in the visuospatial working 

memory.  For instance, age was an important moderator, with young children having the largest 

effect size (d=1.41).  Young adults, the most comparable group to this study, had an effect size 

of d=0.74 across the four studies.  Likewise, there was a diverse set of intervention programs 

included in the meta-analysis with effect sizes ranging from 0.45 to 1.18.   

In this study, the observed effect sizes can be compared to the non-verbal working 

memory in the meta-analysis (Melby-Lervåg & Hulme, 2013).  Melby-Lervåg and Hulme (2013) 

defined measures of attention as tasks in which the participant must concentrate selectively on an 

aspect of the task while ignoring other aspects.  This definition is comparable to what was asked 
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of participants on some cognitive tasks in the present study. When compared to similar studies, 

the effect sizes in this study were larger than those found in the meta-analysis.  In similar studies 

using training exercises with a computer program, the mean effect size was small to medium 

with a mean of d = 0.32.  This finding can be compared to the mean effect size in the present 

study (d =1.49).  This difference is important, given that only two of the studies had a coaching 

component like the current study (Horowitz-Kraus & Breznitz, 2009; Shiran & Breznitz, 2011).  

For those studies, the effect sizes were 0.36/0.37 and -0.16 respectively, which was substantially 

below what was observed for this study. 

While it is difficult to compare cognitive training studies due to the numerous moderating 

variables (e.g., age, training dose, design, type of control, learner status, and intervention 

program), comparisons between similar moderators can be made.  There were some moderators 

identified by Melby-Lervåg and Hulme (2013) that were similar to variables examined in the 

present study, including age, training dose, randomization, learner status, and intervention 

program.  Interestingly, five of the six moderator categories identified by Melby-Lervåg and 

Hulme (2013) were also present in the current study.  These moderators included adults (d = 

0.33), a large training dose (d = 0.38), non-randomized (d = 0.48), unselected learner status (d = 

0.41), and other intervention program (d = 0.31).  While some of the moderators were shared, the 

effect sizes in the current study were considerably larger than in Melby-Lervåg and Hulme 

(2013).  It is possible that this gap is explained by differences in variables, instruments, and/or 

the type of interventions administered.   

In addition to analyzing training impact on near transfer effects (e.g., visual and auditory 

attention), the current study investigated two predictor variables (school classification and 

clinician experience level).  Due to a lack of research on face-to-face cognitive training with a 
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coaching component, the impact of these variables is largely unknown.  Consequently, a strong 

theoretical foundation about this aspect of training has yet to be established.  Regarding the 

variable of school classification, prior literature has indicated that students’ ability to reason 

through intellectual problems and engage in critical thinking significantly improved due to 

college enrollment above and beyond chronological maturation (King & Kitchener, 1994; 

Strange & King, 1981). It was due to the explanation by King and Kitchener which led me to 

decide to use school classification and not age as a predictor variable. Futhermore, the researcher 

assumed that greater insight by the participant would allow them to better conceptualize their 

concerns and develop their own strategies during treatment.  Considering this research on the 

development of critical thinking, it was hypothesized that students who have attended school for 

longer (such as graduate students) would perform better on the CPT following training than 

upperclassmen and lowerclassmen.  

The second predictor variable, clinician experience, was selected because studies have 

shown that therapists do not become more effective with time and that experience has not been 

proven to be a significant predictor of effectiveness (Miller, Hubble, Chow & Seidel, 2013).  

More recently, Goldberg et al., (2016) found that surprisingly, therapy outcomes worsened with 

clinician time and experience.  While cognitive training and psychotherapy are not necessarily 

the same, there are several similarities between these interventions, including the importance of 

therapeutic rapport.  Further, cognitive training often relies on motivational interviewing 

strategies to assist participants in reaching their goals. Hart, Blattner, and Leipsic (2001) 

specified differences between coaching and therapy.  Coaching focuses on increasing a person’s 

capacity to reach specified goals, while therapy is more focused on symptom reduction and 

making interpretations (Hart, Blattner, & Leipsic, 2001).  This difference is critical to 
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understanding that cognitive training in this instance is more associated with coaching than with 

therapy, and thus the study by Goldberg et al. (2016) was not used as a foundation for the 

predictor variable clinician experience, although like the findings in the Goldberg et al. study, the 

participants did not perform worse with clinician experience.  Ultimately, the researcher believed 

that experience with coaching would be beneficial and thus it was hypothesized that the attention 

of participants working with clinicians with the most experience (staff clinicians) would improve 

to a greater degree than those working with less experienced clinicians (i.e., interns and 

practicum students).   

In contrast to the findings of the paired samples t-tests, the findings of this study did not 

support the fourth hypothesis, which stated that the combination of predictor variables (e.g., 

school classification and clinician experience) would significantly predict the total averaged 

score of attention as measured by the FSAQ and the FSRCQ.  Although the results from the 

multiple regression analysis were not significant, this study still demonstrates relevant and 

important implications for cognitive training.  For instance, the paired sample t-tests 

demonstrated significant differences in visual and auditory attention scores as measured by the 

FSAQ and FSRCQ from pre-intervention to post-intervention suggesting that students’ attention 

and focus improved as a result of the intervention.  However, since neither school classification 

nor clinician experience significantly predicting the outcome variables, alternative explanations 

are warranted.   

There are several possible explanations for why the levels of school classification and 

clinician experience did not significantly predict attention and response control.  First, a lack of 

variance in age within the college population may account for why the school classification 

variable was not significant. The assumption was there would be large differences in school 
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maturity and development between underclassmen, upperclassmen, and graduate students; it 

appears this was over estimated, and that the differences in the mental makeup between the 

groups is roughly the same.  Arain et al. (2013) asserted that the prefrontal cortex is fully 

developed at age 25 and is one of the last cortical regions to undergo full myelination. Using the 

age range provided by Arain et al. (2013), nearly all participants were experiencing some 

continued level of development and maturation of their prefrontal cortex, an area of the brain 

essential for attention, memory, learning, motor behavior, self-control and executive function. 

Many of the aforementioned tasks associated with the prefrontal cortex are the target of cognitive 

training studies.  For future studies, a larger range of participant ages would be important if the 

variable age were to be evaluated.  Another possible explanation for the lack of significant 

results for the school classification variable could be that the cognitive training mitigates any 

differences in age or maturity and brings participants to the same level of performance after 

training. The differences between groups may have been overcome by having a more 

experienced clinician help the participants with strategies which would have allowed them to 

adapt at their own pace over the course of the 10-week training.   

Likewise, there are alternative explanations for the insignificant findings regarding the 

clinician experience predictor variable.  Similar to the school classification predictor, an 

alternative explanation for the absence of significant findings could be that differences between 

clinicians in terms of expertise level were reduced to insignificance once clinicians were trained 

on the cognitive training protocol.  For instance, any difference between the clinician is less 

impactful than their adherence to the training protocol and that their fidelity to the process is 

actually a more significant predictor than clinician expertise.  Using this assumption, it is 
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possible that a well-trained novice could facilitate similar or better participant scores than a less 

experienced clinician or a clinician who does not follow the protocol as advised.  

When considering alternative explanations for the fourth hypothesis, an external factor 

like participant motivation could give some context to explain the non-significance of the 

predictor variables.  Participant motivation in this study should be viewed through two lenses 

including a potential explanation for why participants enrolled in this intervention and their 

persistence throughout the training program.  A possible explanation for this finding is that 

motivation may serve as an unmeasured moderator of the participant’s performance.  Two 

expectancy theories of motivation, including Vroom’s Expectancy Theory (Vroom, 1964) and 

Mindset Theory (Dweck & Molden, 2000), could lend a framework for potential reasons why 

participants opted to enroll in the intervention.  

First, Vroom (1964) theorized that individuals will be motivated to put forth a high-level 

effort when they believe there are relationships between the effort they exert, the performance 

they achieve, and the outcomes and rewards they want.  Vroom (1964) postulated that motivation 

equals valence multiplied by expectancy, which is multiplied by instrumentality.  Due to the 

model being multiplicative, all three variables must have high positive values to attribute 

motivation performance choice.  If either of the three variables approach zero, the likelihood of 

motivated performance in turn also approaches zero.   

Cognitive training mirrors this equation as these programs are based on the belief that 

cognitive abilities can be improved by performing mental exercises (Simons et al., 2016).  In this 

study, participants completed an initial IVA-2 CPT administration prior to the start of training. 

They were informed that another administration would follow with the completion of their 

training. Given the timing of the administrations and an explanation of the possible benefits of 
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training, it is possible that participants perceived that by exerting effort during training, they 

would achieve the outcome of raised scores on the second administration of the IVA-2. 

Therefore, the belief in a growth mindset is an asset to the participant but also a limitation of the 

study as a growth mindset is often present in cognitive training research (Foroughi, Monfort, 

Paczynski, McKnight, & Greenwood, 2016).  Furthermore, since participants self-selected into 

the intervention, it could be reasonably assumed that they believed their effort over the 10-week 

trial would be rewarded by achieving greater focus and concentration. Thus, it is possible that 

participants asserted optimal effort in the cognitive training program because they desired the 

outcome of improved concentration.  This hypothesis was supported by collateral data as 

measured by the high rate of attendance to sessions and willingness to pay the associated fee.   

Although Vroom’s theory can help make sense of why individuals may have been enticed 

by the cognitive training program and serve as a possible moderator of performance, other 

factors may have influenced the results of this study.  Foroughi et al. (2016) argued that a 

placebo effect often influences the results of cognitive training research.  They found that of 17 

cognitive training studies, 11 studies advertised the potential for improvement or enhancement in 

their selection of participants.  Further, results from the meta-analysis conducted by Au et al. 

(2016) showed that 17 of 19 studies overtly recruited participants.  Overall, Foroughi et al. 

(2016) concluded that overt and suggestive selection produces positive outcomes following 

cognitive training.  However, when comparing the findings of Foroughi et al. (2016) to the 

current study, the large effect sizes (1.76, 1.28, and 1.45) observed may negate possible placebo 

effects.  

While best practices such as random selection and control groups are suggested in 

cognitive research (Simons et al., 2016), Boot, Simons, Stothart, and Stutts (2013) argued that 
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control groups are not sufficient to rule out placebo effects.  Moreover, the variability in 

outcomes across cognitive training research could be conceptualized through the lens of the 

population sampled and their expectations for results (Foroughi et al, 2016).  For instance, 

selection methods in which advertisement of expected benefits are presented may cause a 

sampling bias in the form of self-selection, which could lead to an overrepresentation of 

participants with this belief (Boot, Blakely, & Simons, 2011).  Thus, it is possible that 

participants’ expectations played a role in treatment outcome. 

Dweck’s (2000) assertion that intelligence is malleable provided a helpful lens for 

developing the cognitive training program used in the current study.  Having a growth mindset, 

as detailed by Dweck (2000), was critical for the basis of this intervention, guaranteeing that the 

participant would engage for the entire 10 weeks of the intervention.  Dweck’s research has 

revealed that individuals have strong implicit beliefs as to whether intelligence is malleable or 

not.  Supporting Dweck’s assertion that there are group differences, research by Jaeggi et al. 

(2011) suggested that individuals with stronger beliefs that intelligence is malleable exhibited 

greater improvements in fluid intelligence tasks following cognitive training.  Based on these 

findings, if an overrepresentation of individuals in this study believed in malleable intelligence, 

the measured effects of the cognitive training program may have been affected (Foroughi et al., 

2016).  

Considering the findings of Foroughi et al. (2016), it is likely that this study may fall into 

the category of overt and suggestive selection. As part of this study’s selection, the cognitive 

training intervention was proposed with a combination of other interventions (e.g., 

psychotherapy, medication, neurofeedback, or no treatment) following a screening for ADHD.  

Information about the intervention included the time commitment, intervention activities, and 
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possible outcomes.  It is possible that when participants considered enrolling in this intervention, 

they endorsed the idea of the growth mindset.  If so, this preference towards having a growth 

mindset would help explain why nearly all participants would continue to put forth continuous 

effort in the program twice a week for 10 weeks.  Given the limited collateral information, it is 

impossible to definitively ascertain the motivations and opinions of the participants at the 

beginning of treatment.  However, it is in my estimation that the results may mirror those found 

by Foroughi et al. (2016) in which selection bias impacted the results of the study.  

Results from the current study offer practical implications for college students and 

cognitive training programs at other university counseling centers.  For example, visual and 

auditory attention is necessary in the classroom and while completing homework assignments.  

Improvements in attention and response control may help students, particularly those with 

clinically significant attention concerns, to pay attention for a longer period in the classroom or 

make less mistakes due to heightened vigilance.  They may also be more efficient in completing 

assignments due to improved processing.  Increased response control could also help college 

students with attention concerns better adjust to their academic environment, improve grades, 

and have interpersonal success (Tangney, Boone, Baumeister, 2018).  Thus, it is possible that 

participation in a cognitive training program with a coaching element could help students with 

significant attention concerns improve their attention and response control and ultimately, 

increase their academic performance.   

Strengths 

The foremost strength of this study is that it highlights a different method of cognitive 

training, in addition to exploring individual factors that could affect outcomes of attention and 

response control.  The lack of significant results regarding the predictive variables was not 
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surprising due to the exploratory nature of this study.  However, given that there have been few 

studies that have examined cognitive training in a college population, the current study was able 

to provide more questions for future exploration.  While Loosli, Buschkeuhl, Perrig, and Jaeggi 

(2012) found that cognitive training was effective among elementary students, DuPaul et al. 

(2009) asserted a need for interventions for college students to address attention and 

concentration concerns on college campuses.  In the current study I sought to address this gap by 

examining factors that may predict the attention and concentration of college students.  The hope 

is that this study will serve as a catalyst for additional research on cognitive training, especially 

studies that examine this specific cognitive training intervention with college students.  Finally, a 

strength of this study is that a connection was established between motivation theory and the 

practical application of cognitive training.  Extant cognitive training literature has primarily 

focused on the outcomes of training for near and far transfer effects. While this study also 

examined transfer effects, it explored possible internal mechanisms within the cognitive training 

intervention which could have contributed to the overall outcome of training. Of those internal 

mechanisms, motivation of the participant was viewed as important.  

Limitations 

Field (2009) stated that when examining predictor variables, multiple regression is the 

appropriate analysis, but he added that a theoretical rationale for the variables selected is also 

critical to ensure that the variables are evidence-based.  The absence of a strong theoretical basis 

for including the predictors of college classification and experience of the clinician may have 

limited the findings of the present study.  Results from this study were based on archival data of 

college students seeking mental health services during the 2014-2017 academic years at a public, 

land-grant institution.  The use of archival data was helpful in providing uniform data collected 
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over several years.  However, it also led to several limitations of the study.  First, the use of 

archival data limited how information was gathered.  Participant responses to the demographics 

form were gathered via computer as part of a standard intake procedure.  Likewise, the scores on 

the CPT were part of a screening process for attentional concerns.  The collection of archival 

data was helpful in providing a standard protocol which ensured the uniformity of the data.  

However, by using archival data, the ability to examine other measures that could have been 

helpful in identifying possible confounding variables was not possible given how the information 

was gathered.  A second major limitation of using archival data was that it did not allow for 

follow-up.  If a different collection method was used, participants could have been approached to 

complete or clarify their responses.  Thus, the ability to gain context about the participants’ 

responses was potentially lost and it is possible that a small percentage of excluded cases 

influenced the outcome of this study.  

Another limitation of using archival data in the current study is that the researcher was 

unable to utilize the best practice of randomly assigning independent variables.  This design 

creates limitations in the strength of the findings (Heppner, Wampold, & Kivlighan, 2008).  The 

most notable weakness in this design is that it is impossible to attribute causal findings to the 

independent variables selected.  As such, the internal validity is weakened.  Although a quasi-

experimental design was used to improve the likelihood of making accurate causal correlations, 

conclusions based upon these results should be considered while also understanding their 

limitations.  For instance, the difference in CPT scores from pre-experiment to post-experiment 

were not attributed to the predictor variables but instead to alternative reasons.  A potential 

confounding variable in the current study is the motivation of the participants given that they 

self-selected into the experiment and random assignment was not used. In contrast, motivation 
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could also contribute to the client being more engaged in metacognition, a key component in the 

cognitive training protocol. Ultimately, more information needs to be gathered about how 

motivation of the participant positively or negatively influences the outcome of this type of 

cognitive training.  

In addition, maturation may have been a threat to internal validity for the one group 

design.  In a within subjects design it is difficult to determine if the changes in the dependent 

variable were due to the normal developmental process operating within the subject as a function 

of time or due to the intervention.  To limit the effect of maturation, the length of training was 

over two to four months and training was completed within the course of a semester.  Due to the 

relatively short time period from start to finish and the age of the participants, it is unlikely that 

the amplitude of the effects is due to maturation.  

Lastly, given the design of the study, the findings must be viewed through their ability to 

be generalized to other populations and settings.  For example, participants in this study were a 

clinical sample of students gathered from one large university counseling center.  Since the 

participants also presented for mental health treatment, they represented a specific subset of the 

university population, thus limiting the generalizability of the results to other clinical 

populations.  Likewise, with the sample being predominantly male, the effects may be different 

for women who participate in this cognitive training.  However, it is not the intention of this 

cognitive training method to generalize to the entire population but rather to those individuals 

who present with attention and working memory concerns. This intervention has shown to be 

effective with college students who have attention and working memory concerns and could 

yield promising effects if replicated at other institutions with their students.  

Future Directions 
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This study opens new possibilities for future research.  Unlike prior cognitive training 

outcome studies, this study examined individual and interpersonal dynamics within training.  

Future studies could expand on this study by exploring other predictors such as gender, 

motivation, and self-reported symptoms of inattention and impulsivity.  It is unknown whether 

the methodology used in this cognitive training yields similar results to all genders.  Although 

recent research supports that ADHD does not significantly differ across genders, women tend to 

report lower levels of hyperactive symptoms and higher rates of anxiety and perceived mental 

health impairment than men (Cortese, Faraone, Bernardi, Wang, & Blanco, 2016).  The 

development of a gender specific protocol for cognitive training that reflects the differences of 

ADHD symptom expression could be helpful in advancing the effectiveness of this intervention.  

Aside from studying dependent variables from a singular source (e.g., CPT), future 

research could also examine additional measures of attention, executive functioning, and 

visuospatial skills.  Additionally, using measures specific to the college environment may be 

helpful.  Lahav, Ben-Simon, Inbar-Weiss, and Katz (2018) found that the Weekly Calendar 

Planning Activity (WCPA-S) was an effective performance-based diagnostic tool to assess 

executive functioning of daily life in college students.  Lahav et al. (2018) compared results of 

college students with ADHD to those without ADHD on the WCPA-S and found significant 

differences in daily executive functioning between the groups.  This practical measure could 

assist in understanding the effects of cognitive training with a coaching component on practical 

aspects of a student’s life, in addition to clinical functioning.  

Future studies could also improve on this study by using research designs which may 

yield new information such as a qualitative design.  Qualitative research offers rich data which 

may be untapped using quantitative methods.  Insight gained from examining the interplay 
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between cognitive training and various constructs of executive functioning may be better 

understood using qualitative research.  Similarly, exploring cognitive training using a mixed 

methods design may link data found in this study to important information gathered through 

qualitative means, such as the participant’s psychosocial and psychiatric history.   

Lastly, this study highlights important clinical applications for university counseling 

centers. This method of cognitive training could be helpful for other university counseling 

centers as a way of providing a low cost and no side effect treatment option. Overall, the process 

of recreating this intervention would require few resources aside from the time and energy of 

clinician to provide the service to students. As detailed by Long (2017), a clinician at a university 

counseling center could feasibly recreate this experiment with a computer and working memory 

program, though a computer is not required.  The time required (twice weekly) is marginally 

more than the clinical services dedicated to individual therapy or group counseling and thus, is 

not likely to significantly burden a clinician’s clinical load at the center.   

Conclusion 

Since increasing numbers of students with attention concerns are enrolling in college, 

there is a need for new and creative clinical interventions at university counseling centers 

(DuPaul et al., 2009).  The aim of this study was to examine the effects of a new cognitive 

training intervention approach with a coaching component on attention and response control, in 

addition to the predictive relationship between school classification and clinician experience on 

attention scores through a CPT.  The two predictors, school classification and clinician 

experience, had not been explored in previous literature due to the relative uniqueness of a 

coaching element imbedded with a cognitive training program.  It was hypothesized in the 

present study that participant scores across several measures of attention including global 
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attention, global response control, and a unitary measure of both attention and response control 

would improve following a ten-week cognitive training intervention.  Results from this study 

demonstrated greater effect sizes for the first three hypotheses than in previous studies of similar 

scope (Melby-Lervåg & Hulme, 2013).  An average increase of two standard deviations in pre-

post scores was observed for the paired sample t-tests, and the magnitude of these findings are 

unlike that of other similar studies. These differences suggested that the unique factors in this 

study (i.e., the presence of a clinician, the specific cognitive training protocol with an emphasis 

on the slave systems of working memory or a combination of factors) may have contributed to 

the differences in scores from pre-training to post training.  It was also hypothesized that 

classification in school and clinician experience would significantly predict higher scores on the 

CPT.  The findings from this dissertation did not support this hypothesis. The effect on the CPT 

scores for these predictors was minimal and likely due to chance alone.  Discovering variables 

which better predict the changes in attention scores from pre-intervention to post-intervention 

could be improved if multiple measures of attention were used and additional information about 

the participants’ history and clinical functioning were collected.  Additionally, future studies on 

cognitive training could examine the mechanics of the coaching relationship between the 

clinician and participant and operationalize key components of the coaching method to examine 

whether they influence scores.  Future exploration in these areas could improve current 

interventions and significantly contribute to the literature and clinical applications of cognitive 

training.  
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APPENDIX A: IRB APPROVAL 
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APPENDIX B: STUDENT DEMOGRAPHIC SURVEY (SDS) 

Question Text Answers 

Attended counseling for mental health concerns Never  

Prior to college  

After starting college  

Both 

Taken prescribed medication for mental health 

concerns 

Never  

Prior to college  

After starting college  

Both 

Been hospitalized for mental health concerns  Answer Set A: How many times  

Never  

1 time  

2-3 times  

4-5 times  

More than 5 times 

 
Answer Set B: The Last Time 

Never 

Within the last 2 weeks 

Within the last month 

Within the last year 

Within the last 1-5 years 

More than 5 years ago 

Felt the need to reduce your alcohol or drug use  Answer Set A: How many Times 

Answer Set B: The Last Time 

Others have expressed concern about your alcohol 

or drug use 

Answer Set A: How many Times 

Answer Set B: The Last Time 

Received treatment for alcohol or drug use  Answer Set A: How many Times 

Answer Set B: The Last Time 

Purposely injured yourself without suicidal intent 

(e.g., cutting, hitting, burning etc.) 

Answer Set A: How many Times 

Answer Set B: The Last Time 

Seriously considered attempting suicide  Answer Set A: How many Times 

Answer Set B: The Last Time 

Made a suicide attempt  Answer Set A: How many Times 

Answer Set B: The Last Time 
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Considered causing serious physical injury to 

another person 

Answer Set A: How many Times 

Answer Set B: The Last Time 

Intentionally caused serious physical pain to another Answer Set A: How many Times 

Answer Set B: The Last Time 

Someone had sexual contact with you without your 

consent (e.g., you were afraid to stop what was 

happening, passed out, drugged, drunk, 

incapacitated, asleep, threatened or physically 

forced) 

Answer Set A: How many Times 

Answer Set B: The Last Time 

Experienced harassing, controlling, and/or abusive 

behavior from another person (e.g., friend, family 

member, partner, or authority figure) 

Answer Set A: How many Times 

Answer Set B: The Last Time 

Experienced a traumatic event that caused you to 

feel intense fear, helplessness, or horror 

Answer Set A: How many Times 

Answer Set B: The Last Time 

If you selected, “yes” for the previous question, 

please briefly describe the event(s): 

Free Response 

Please select the traumatic event(s) you have 

experienced 

Childhood physical abuse 

Childhood sexual abuse 

Childhood emotional abuse 

Physical attack (e.g., mugged, 

beaten up, shot, stabbed, 

threatened with weapon) 

Sexual violence (rape or attempted 

rape, sexually assaulted, stalked, 

abused by intimate partner, etc.) 

Military combat or war zone 

experiences Kidnapped or taken 

hostage 

Serious accident, fire, or explosion 

(e.g., an industrial, farm, car, 

plane, or boating accident) 

Terrorist attack Near drowning 

Diagnosed with life threatening 

illness Natural disaster (e.g., flood, 

quake, hurricane, etc.) 

Imprisonment or Torture Animal 

attack Other (please specify) 

Other traumatic event Free response 
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Think back over the last two weeks. How many 

times have you had: five or more drinks* in a row 

(for males) OR four or more drinks* in a row (for 

females)? 

None 

Once 

Twice 

3 to 5 times 

6 to 9 times 

10 or more times 

Think back over the last two weeks. How many 

times have you smoked marijuana? 

None 

Once 

Twice 

3 to 5 times 

6 to 9 times 

10 or more times 

Are you registered with the office of disability 

services on this campus, as having a documented 

and diagnosed disability?  

Yes  

No 

If you selected, “yes” for the previous question, 

please indicate which category of disability you are 

registered for (check all that apply): 

Attention Deficit/Hyperactivity 

Disorders 

Deaf or Hard of Hearing 

Learning Disorders 

Mobility Impairments 

Neurological Disorders 

Physical/health related Disorders 

Psychological Disorder/Condition 

Visual Impairments 

Other (please specify) 

Other disability:  Free response 

Please indicate how much you agree with this 

statement: “I get the emotional help and support I 

need from my family.” 

Strongly disagree 

Somewhat disagree  

Neutral 

Somewhat agree 

Strongly agree 

Please indicate how much you agree with this 

statement: “I get the emotional help and support I 

need from my social network (e.g., friends & 

acquaintances).” 

Strongly disagree 

Somewhat disagree  

Neutral 

Somewhat agree 

Strongly agree 

Client ID  Automatically generated by 

Titanium during upload of de-identified 

data. 
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Age (in years) Automatically generated by Titanium 

during the upload of deidentified data 

from the date of birth stored in the 

client record. 

What is your gender identity?  Woman 

Man 

Transgender 

Self-identify (please specify) 

Self-identify gender identity Free response 

What was your sex at birth? Female 

Male 

Intersex 

Do you consider yourself to be: Heterosexual 

Lesbian 

Gay 

Bisexual 

Questioning 

Self-identify (please specify) 

Self-identify sexual orientation Free response 

Since puberty, with whom have you had sexual 

experience(s)? 

Only with men  

Mostly with men  

About the same number of men and 

women Mostly with women  

Only with women  

I have not had sexual experiences 

People are different in their sexual attraction to other 

people. Which best describes your current feelings? 

Are you: 

Only attracted to women 

Mostly attracted to women 

Equally attracted to women and 

men 

Mostly attracted to men 

Only attracted to men 

Not sure 

What is your race/ethnicity?  African American / Black 

American Indian or Alaskan 

Native Asian American / Asian 

Hispanic / Latino/a 

Native Hawaiian or Pacific 

Islander Multi-racial 
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White 

Self-identify (please specify) 

Self-identify race/ethnicity Free Response 

If you would like to, please further describe your 

racial, cultural, ethnic, or regional identity: 

Free Response 

What is your country of origin? Drop Down menu of all countries 

Are you an international student?  Yes  

No 

Relationship status:  Single 

Serious dating or committed 

relationship 

Civil union, domestic partnership, 

or equivalent 

Married 

Separated 

Divorced 

Widowed 

Religious or spiritual preference:  Agnostic 

Atheist 

Buddhist 

Catholic 

Christian 

Hindu 

Jewish 

Muslim 

No preference 

Self-identify (please specify) 

Other religious or spiritual preference: Free response 

To what extent does your religious or spiritual 

preference play an important role in your life? 

Very important 

Important 

Neutral 

Unimportant 

Very unimportant 

Current academic status:  Freshman / First-year 

Sophomore 

Junior 

Senior 

Graduate / professional degree 
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student 

Non-student 

High-school student taking 

college classes 

Non-degree student 

Faculty or staff 

Other (please specify) 

Other academic status: Free Response 

Graduate or professional degree program: Post-Baccalaureate 

Masters 

Doctoral degree 

Law 

Medical 

Pharmacy 

Dental 

Veterinary Medicine 

Not Applicable 

Other (please specify) 

Other graduate or professional degree type: Free Response 

What year are you in your graduate/professional 

program? 

1-5 (drop-down list) 

What kind of housing do you currently have? On-campus residence 

hall/apartment 

On/off campus fraternity/sorority 

house 

On/off campus co-operative house 

Off-campus apartment/house 

Other (please specify) 

Other housing: Free Response 

With whom do you live? (check all that apply)  Alone 

Spouse, partner, or significant 

other Roommate(s) 

Children 

Parent(s) or guardian(s) 

Family other 

Other (please specify 

Did you transfer from another campus/institution to 

this school? 

Yes 

No 
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What is your current GPA? Free Response 

Please indicate your level of involvement in 

organized extra-curricular activities (e.g., sports, 

clubs, student government, etc.): 

None 

Occasional participation 

One regularly attended activity 

Two regularly attended activities 

Three or more regularly attended 

activities 

Please estimate the number of hours per week you 

are actively involved in organized extracurricular 

activities (e.g., sports, clubs, student government, 

etc.) 

Free Response 

Do you participate on an athletic team that competes 

with other colleges or universities? 

Yes 

No 

Are you a member of ROTC?  Yes 

No 

Have you ever served in any branch of the US 

military (active duty, veteran, National Guard or 

reserves)? 

Yes 

No 

Did your military experiences include any traumatic 

or highly stressful experiences which continue to 

bother you? 

Yes  

No 

If yes, please describe: Free Response 

What is the average number of hours you work per 

week during the school year (paid employment 

only)? 

Free Response 

Are you the first generation in your family to attend 

college? 

Yes  

No 

How would you describe your financial situation 

right now: 

Always stressful 

Often stressful 

Sometimes stressful 

Rarely stressful 

Never stressful 

How would you describe your financial situation 

while growing up: 

Always stressful 

Often stressful 

Sometimes stressful 

Rarely stressful 

Never stressful 
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APPENDIX C: WORKING MEMORY MODEL 
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