The Relationship between A Self-Regulation Breathing Technique and Eleventh and Twelfth
Grade Students’ Academic Achievement

Dissertation Manuscript

Submitted to Northcentral University
School of Education
in Partial Fulfillment of the
Requirements for the Degree of
DOCTOR OF PHILOSOPHY

by
CANDICE SUE MCCOY

San Diego, California
June 2019

Dedication
I am grateful for God for piloting me through this experience. I want to thank Dr. Vance,
Dr. Aiken, Dr. Collins, Dr. Shriner, and Dr. Gardineer for their guidance throughout this
process. I also want to thank my three children, Jeffrey, Kayla, and Chloe. A special thanks goes
to Laurel Zilch, Bonnie Strohl, Debra Mellilo, and Virginia Skinner for supporting me during
this endeavor.

ii

Table of Contents
List of Tables .................................................................................................................................. v
List of Figures ................................................................................................................................ vi
Chapter 1: Introduction ................................................................................................................... 1
Statement of the Problem .......................................................................................................... 4
Purpose of the Study ................................................................................................................. 5
Nature of the Study ................................................................................................................... 6
Research Question .................................................................................................................... 7
Significance............................................................................................................................... 7
Definition of Key Terms ........................................................................................................... 8
Summary ................................................................................................................................... 9
Chapter 2: Literature Review ........................................................................................................ 10
Documentation ........................................................................................................................ 11
Theoretical Framework ........................................................................................................... 11
History of Self-Regulation Theory ......................................................................................... 15
History of High-Stakes Assessments ...................................................................................... 18
History of Anxiety .................................................................................................................. 29
Test Anxiety ............................................................................................................................ 40
Summary ................................................................................................................................. 50
Chapter 3: Research Method ......................................................................................................... 52
Research Methodology and Design ........................................................................................ 53
Population ............................................................................................................................... 54
Sample..................................................................................................................................... 56
Materials/Instrumentation ....................................................................................................... 57
Reliability and Validity ........................................................................................................... 57
Operational Definitions of Variables ...................................................................................... 58
Data Collection and Analysis.................................................................................................. 59
Assumptions............................................................................................................................ 60
Limitations .............................................................................................................................. 61
Ethical Assurances .................................................................................................................. 62
Summary ................................................................................................................................. 62
Chapter 4: Findings ....................................................................................................................... 64
Validity and Reliability of the Data ........................................................................................ 65
Results ..................................................................................................................................... 66
Research question ................................................................................................................... 67
Evaluation of the Findings ...................................................................................................... 74
Summary ................................................................................................................................. 75
Chapter 5: Implications, Recommendations, and Conclusions .................................................... 76
Implications............................................................................................................................. 77
Recommendations for Practice ............................................................................................... 80
Recommendations for Future Research .................................................................................. 82
iii

Conclusions ............................................................................................................................. 83
References ..................................................................................................................................... 85
Appendices .................................................................................................................................. 100
Appendix A – ACT Pre-Post Test .............................................................................................. 101

iv

List of Tables
Table Demographic of Samples ................................................................................................... 67
Table 2 Overall Pre-Test and Post-Test Descriptive Statistics .................................................... 68
Table 3 QCT Pre-Test and Post-Test Descriptive Statistics ........................................................ 70
Table 4 Descriptive Statistics for No QCT Group ....................................................................... 72

v

List of Figures
Figure 1. QCT group pre-test and post test scores ........................................................................ 71
Figure 2. The No QCT group pre-test and post-test scores. ......................................................... 73

vi

1
Chapter 1: Introduction
The rate of mental illness is on the rise in the United States, especially for adolescents
(Center for Behavioral Health Statistics and Quality, 2016). In 2019, one out of five adolescents
suffered from a mental illness (Mental Disorders - Teen Mental Health, 2019). Mental illnesses
have varying degrees ranging from very complex to mild ("NIMH - Mental Illness", 2019).
Furthermore, they are classified by many different conditions ("NIMH -Mental Illness", 2019).
One condition is anxiety. Anxiety is one of the most common psychological disorders among
school-aged children and adolescents (Sellakumar, 2015).
Under the category of general anxiety disorders is test anxiety (Gibson, 2014). Test
anxiety is defined as a performance anxiety (Gibson, 2014). Approximately 10 percent to 40
percent of students experience test anxiety (Gibson, 2014; Von der Embse, Barterian, & Segool,
2013). At some point, most individuals experience test anxiety (Gibson, 2014). Children and
adolescents who experience anxiety often have poor social skills, low self-esteem, perceptions of
social rejections, difficulty forming friendships, school avoidance, decreased problem-solving
abilities, and lower academic achievement (Sellakumar, 2015).
Gibson (2014) defined test anxiety as an overwhelming and abnormal sense of fear or
emotional state that has both psychological and behavioral components. Test anxiety occurs prior
to and during testing and is experienced by all cultures and races (Gibson, 2014). Throughout the
United States, secondary students are expected to meet proficiency on high-stakes assessments in
order to receive a high school diploma (Gibson, 2014; Hickox, 2015; Morgan, 2016). These
high-stakes assessments induced significant pressure because they play a critical role in each
student’s future (Sung, Chao, & Tseng, 2016). High-stakes assessments are also known as exit
exams or exit assessments (Gibson, 2014). Test anxiety hinders academic achievement on exit
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assessments (Sellakumar, 2015). Students’ inability to pass the high-stakes reading assessment
decreases students’ chances to graduate with a high school diploma (Bas, 2016). To help handle
test anxiety, students need to learn skills that will prepare them to handle their emotions (Zietsma
& Toubiana, 2018). Being prepared to handle emotions is sometimes known as emotional
preparedness (Nunes da Fonseca & de Melo Tavares, 2014). Frydenberg, Liang, and Muller
(2017) postulated that students must be taught emotional skills in order to flourish in society.
Emotional skills can be defined as the ability to monitor, regulate, and self-generate emotions
(Zietsma & Toubiana, 2018). Adolescents need interventions that create the mind/body
connection which reduce mental illnesses (Center for Behavioral Health Statistics and Quality,
2015; Child and Adolescent Mental Health, 2017; McEwen, 2016). A paradigmatic shift needs to
occur to assist to help adolescents in America to learn to self-regulate emotions (McCraty, 2016).
Test-anxious students experienced a sense of fear, which inhibits their ability to think
clearly (Gibson, 2014). In turn, students struggled with academic achievement during
assessments (Gibson, 2014). Students who experienced test anxiety score lower academically
than those who do not (Gibson, 2014). Failure to pass one high-stake assessment could prevent
the student from receiving a high school diploma (Hickox, 2015). Pressure to pass these highstakes assessments has increased dropout rates in high schools (Hickox, 2015).
Students who do not graduate with a diploma or who dropout from high school have little
opportunities in society (Hickox, 2015; National Center for Education Statistics, 2015). They are
more likely to have health issues and less likely to find a job than students who do graduate from
high school (National Center for Education Statistics, 2015; Rumberger, 2013). They also are
more likely to be involved in criminal behavior, take drugs, and develop mental health issues
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(Reingle Gonzalez, Salas-Wright, Connell, & Businelle, 2016). These implications negatively
impact the health and wellbeing of the global society (Reingle Gonzalez et al., 2016).
Test anxiety is a human emotion experienced by secondary students in high school (Sung et al.,
2016). Jerath, Crawford, Barnes, and Harden (2015) reported that human emotions are
formulated in the brain. Each emotion causes different neurotransmitter signals (Jerath et al.,
2015). Humans can self-regulate emotions (Dispenza, 2105, Lipton, 2016). Lipton (2016)
confirmed all neuropathways are malleable. Therefore, through shifting the thought or emotion
to a healthier one via neurological energy units, signals are sent throughout the mind and body
creating new neurological pathways (Chopra, 2015; Dispenza, 2105, Lipton, 2016).
Based on limitations from a previous study and the detrimental societal outcomes from
test anxiety, further research is needed (Sung et al., 2016). Bergen-Cico, Razza, and Timmins
(2015) conducted a self-regulation study with sixth grade students. The experimental group had
72 students in it, and the control group had 70 students (Bergen-Cico et al. 2015). Data
illustrated a positive correlation to mindful yoga, academic achievement, and improvement in
health (Bergen-Cico et al. 2015). However, there were a few limitations in the study. Because
two teachers were used in this study, the different personalities could have confounded the
outcomes of the groups (Bergen-Cico et al. 2015). Bergen-Cico, et al. (2015) concluded that
future studies should use academic assessments to measure the impact of self-regulation instead
self-reporting measures. To bridge this research, this study had one teacher instructing both the
intervention group and the control group to help reduce the possible confounds caused by
different personalities and teaching styles. Furthermore, this study used an academic assessment
to measure the impact of self-regulation on students.
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In addition, previous studies emphasized the importance of implementing a school-wide
program that teaches test anxiety interventions (Sung et al., 2016; Von der Embse et al., 2013).
To do this successfully, administrators and teachers need to fully support the test anxiety
intervention program (McCraty, 2007). McCraty (2007) indicated that having the faculty and
staff’s buy-in assisted with strengthening the outcome. If the staff does not agree with the
intervention, the students may not be motivated to learn and apply it (McCraty, 2007).
Another study conducted by Koelsch, Jacobs, Menninghaus, Liebal, Klann-Delius, von
Scheve and Gebauer (2015) focused on examining the cognitive behavior of test anxiety.
Koelsch, et al. (2015) validated the need for more studies which examines the emotional and
neurological components to test anxiety. Fear and other emotions are generated by neurons that
transmit through neurological pathways through the central nervous system (Koelsh et al., 2015).
HeartMath Research Institute (2015) confirmed that future studies need to implement test anxiety
strategies that focus on manipulating the neurons. Based on the evidence, it was necessary to fill
the gap in previous studies’ research addressing test anxious adolescents (Hopefenbeck, 2017;
Koelsh et al., 2015; McCraty, 2016).
Statement of the Problem
The problem addressed in this study was that eleventh and twelfth grade students often
experience test anxiety impeding their academic achievement on online high-stakes reading
assessments required to graduate (Sellakumar, 2015). These students were not being offered
techniques to address this anxiety (Cho et al., 2016; Gibson, 2014). Test anxiety inhibits
students’ emotional working memory, which impacts their assessment performance (Azam,
Fashler, Changoor, Azargive, & Ritvo, 2015: Gibson; 2014). Researchers have found that
students who had high levels of test anxiety scored lower on computer-based assessments (Bas,
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2016; Cho et al., 2016; Gibson, 2014). Hopefenbeck (2017) postulated that as high-stakes
assessments continue to increase, there is a need for educators to address the students’ physical
and psychological wellbeing in order for students to reach their academic potential.
Test anxiety impairs both the physical and psychological wellbeing of a person (Jerath et
al., 2015). Common physical symptoms that occur are sweating, palpitations, restlessness,
dyspnea, and tremors (Gibson, 2014). When anxiety is experienced, neurological signals are sent
throughout the nervous system (Jerath et al., 2015). These signals influence the heart rhythms
and negatively impact all bodily systems (HeartMath, 2015). Not only are heart rhythms altered,
the stress negatively affects the dopamine neurons located in the brain, which also hinders both
outcomes for learning and overall wellbeing (Pignatelli et al., 2017). Test anxious students often
have negative thoughts, forget things, and experience a sense of fear (Gibson, 2014). When
students experience an abnormal sense of fear and anxiety during a test, they often perform lower
academically on assessments (Gibson, 2014). Mellin (2016) confirmed students can be taught to
train their emotions using a self-regulation activity that rewires the old negative neurological
circuitries. Through self-regulation, students can create new positive neurological pathways,
which positively impact a person’s emotional and cognitive decision making which may help
them improve on academic tests (Mellin, 2016).
Purpose of the Study
The purpose of this quantitative descriptive study was to determine the extent of the
relationship between the Quick Coherence Technique (QCT) and eleventh and twelfth grade
students’ academic achievement on an online high-stakes practice reading assessment. The QCT
is a self-regulation technique that synchronizes emotions and brings about psychophysiological
coherence (HeartMath, 2018). Psychophysiological coherence is when the nervous system is
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synchronized (Bradley et al, 2007). The synchronization assists with improving task
performance, emotional stability, and cognition (Bradley et al, 2007).
The targeted population for this study was eleventh and twelfth grade students, located in
Florida, who had not met the required reading proficiency level for state graduation. The study
had two groups. One group participated in the QCT, the self-regulation technique, for 20 days
and the other group did partake in the self-regulation technique. During this time the same
scientifically based reading and test strategies were provided to both groups. Scientifically based
reading practices are specific programs that provide a systematic and explicit instruction of
selected reading strategies that are evidently effective (Koch & Spörer, 2017). The independent
variable for this study was the QCT. All students took the same online practice reading ACT pretest and post-test, which were accessed on the USA Testprep, an online technology platform
(U.S.A. Test Prep, 2018). The students’ academic achievement pre-test and post-test online highstakes practice reading ACT scores were utilized as the dependent variable.
Nature of the Study
The study used a Quantitative descriptive method to understand the extent of the
relationship between the QCT and eleventh and twelfth grade students’ academic achievement
on an online high-stakes practice reading assessment. A descriptive design was utilized for this
study which identified the central tendency (mean, median, mode) and variance (range, standard
deviation) using the pre-test and post-test data. The disaggregated data was put in Microsoft
Excel to compute the descriptive statistics. Participants were chosen because they did not meet
proficiency on the state’s high-stake reading assessment required to graduate (White et al.,
2014).
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Research Question
This quantitative descriptive study determined an easy, quick, and monumental shift that
supports students’ emotional needs through implementing the QCT, a self-regulation technique,
which brings about psychophysiological coherence and evaluated the impact on eleventh and
twelfth grade students’ academic achievement.
RQ1. What was the extent of the relationship between the Quick Coherence Technique
(QCT) and eleventh and twelfth grade students’ academic achievement on an online high-stakes
practice reading assessment?
To address the research question of this study, objective measurement was desired. The
quantitative descriptive study summarized pre-test and post-test results into data sets to
determine if the QCT impacted the eleventh and twelfth grade students’ academic achievement.
The central tendency and variance were identified between the two groups using the pre-test and
post-test data.
Significance
This study was unique because it incorporated a self-regulation technique to address test
anxiety for high school students. The study could potentially assist in initiating a paradigmatic
change strengthening eleventh and twelfth grade students, at the study’s site, providing the
opportunity to learn to self-regulate their test anxiety when faced with online high-stakes reading
assessments. As their ability to regulate and control their anxiety improves, the students’
academic achievement on online high-stakes assessment could potentially increase, in turn
improving graduation rates. The findings could potentially create a revolution for schools to
begin to help students of all ages learn to monitor and generate specific emotions which could
improve academic achievement by teaching a simple, quick, and non-evasive self-regulating
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technique. To conclude, this study could potentially provide a solution to assist with test anxiety
which would improve both physical and emotional wellness for students and increase graduation
rates and employment rates, while diminishing criminal behavior, the use of drugs, and mental
illnesses throughout America and internationally (Reingle Gonzalez et al., 2016).
Definition of Key Terms
Assessment. Assessment is used to collect, analyze, and interpret how learners
understand and perform relative to educational goals (Shute & Rahimi, 2017).
Coherence. Coherence indicates psychophysiological systems have the capability to
adjust and self-regulate with the potential to create a positive relationship (McCraty & Zayas,
2014).
Neuroplasticity. Neuroplasticity is the ability to remodel the brain (Demarin, Morovic,
and Bene, 2014).
Psychophysiological Coherence. The Psychophysiological Coherence balances the
intercommunication of the neurons throughout the entire body while synchronizing cognition,
emotions, and the physical body and is reflected through heart-rate variability (HeartMath,
2017).
Quick Coherence Technique (QCT). The QCT is a simple technique that releases stress
and strengthens heart rate variability while bringing psychophysical coherence to the mind and
body (HeartMath, 2018). The process begins with focusing on the heart and then imagining
breathing and in and out of the heart area. As one breathes, it is important to associate a positive
feeling of gratitude, compassion, or joy with the inhale and exhale. Once you’ve shifted to a
positive feeling or attitude, try to sustain the attitude by continuing your Heart Focus, HeartFocused Breathing, and Heart Feeling (HeartMath, 2018).
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Self-Regulation. Self-regulation is a person’s ability to be aware, monitor, and regulate
the mind and body through conscious actions (McCraty & Zayas, 2014).
Test Anxiety. Test anxiety is divided into emotionality and worry and is emotionally
characterized by rapid heartbeat, muscle stiffness, and stomachache (Sung et al., 2016).
Summary
This proposed study may result in contributing to a potential solution to a problem that
interferes with eleventh and twelfth grade students’ academic achievement on online high-stakes
reading assessments required to graduate. The QCT could potentially assist eleventh and twelfth
grade students at the school site to learn to self-regulate, reduce their test anxiety, and increase
their academic achievement. Reingle Gonzalez et al. (2016) postulated test anxiety can prevent
students from graduating with a high school diploma. Students, who do not receive a high school
diploma struggle with finding employment, have more mental illnesses, and criminal behavior
(Reingle Gonzalez et al., 2016). Furthermore, students who do not receive a high school diploma
have shorter life expectancy (Reingle Gonzalez et al., 2016).
This study could contribute to theoretical research because it could further validate the
self-regulation theory and could enhance the trajectory of research in this field; however, most
importantly, it could improve students’ academic achievement just by educating adolescents with
a non-invasive quick and easy self-regulating technique that can be conducted by any pupil.
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Chapter 2: Literature Review
The purpose of this quantitative descriptive study was to determine the extent of the
relationship between the Quick Coherence Technique (QCT) and eleventh and twelfth grade
students’ academic achievement on online high-stakes reading assessments required to graduate.
Throughout the United States, secondary students are expected to meet proficiency on highstakes assessments to receive high school diplomas (Gibson, 2014; Hickox, 2015; Morgan,
2016). These high-stakes assessments induce significant pressure because they play a critical role
in each student’s future (Putwain & Pescod, 2018; Sung et al., 2016). This significant pressure
causes adolescents to experience test anxiety. Test anxiety hinders academic achievement on
high-stakes assessments, which decreases students' chances to graduate with high school
diplomas (Bas, 2016). Not passing the high-stakes reading assessment required to graduate
significantly impacts a students’ future; providing them with little opportunity in society
(Gibson, 2014; Hickox, 2015; Morgan, 2016, Hickox, 2015; National Center for Education
Statistics, 2015; Sellakumar, 2015). Even more troubling is that students who do not receive a
diploma are more likely to have health issues, experience joblessness, conduct more criminal
behavior, take drugs, and may develop mental health issues (Reingle Gonzalez et al., 2016). This
objective of this literature review was to explore the following topics related to test anxiety and
adolescents: self-regulation theory, history of self-regulation, history of high-stakes assessments,
history of emotions, history of anxiety, emotional instability of adolescents, adolescent mental
illness in America, adolescents' brain, neuroscience and emotions, neuroplasticity, test anxiety
for adolescents, need for test anxiety interventions, and self-regulation. Furthermore, gaps in
research were identified in the literature review justifying the necessity to conduct this study.
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Documentation
The databases utilized for this study were Northcentral University's Roadrunner and
ProQuest Dissertations & Theses at Northcentral University, Google Scholar, which was linked
to Florida Atlantic University's library and Northcentral University's library, What Works
Clearinghouse, Florida Atlantic University's Psych.net, a database, and Google. The cue words
which will be used for this study are self-regulation theory, history of self-regulation, history of
high-stakes assessments test anxiety, history of emotion, history of anxiety, adolescents inability
to self-regulate their emotions, adolescence mental illnesses, psychophysical impacts of test
anxiety, adolescent mental illness in America, adolescents' brain development, neuroscience and
emotions, neuroplasticity, and test anxiety. In a Google search in 0.52 seconds, 101,000,000
results appeared for the self-regulatory theory (SRT), which was the theoretical framework used
for this study.
Theoretical Framework
The theoretical framework was based on self-regulation theory (SRT). The SRT
concentrates on the ability to become aware of one’s thoughts and feelings and self-correct them
through self-regulation (Rosanbalm & Murray, 2018). The ontogeny of self-regulation begins
with the origin of psychic structure, the connection with the inner-self (Ciolacu, 2014; Schore,
2016). Descartes, the seventeenth-century philosopher, identified the nonphysical mind in the
body as the invisible ghost in a machine (inner-self) (Lipton, 2016). Neuroscience research has
disinterred that the psychic structure consists of both the conscious and subconscious mind
(Lipton, 2016).
The conscious and subconscious are interdependent and can be called the dynamic duo
(Dietrich & Haider, 2017; Erickson, 2018; Lipton, 2016; Sitzmann & Bell, 2017). The
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subconscious mind does not operate on observations; instead, it responds to instincts and life's
responses through stimulus and response (Erikson, 2018). For example, when adolescents
experience test anxiety, it may be hard to focus and concentrate (Gibson, 2014). The
subconscious mind has the most powerful processes known (Lipton, 2016). The subconscious
mind runs about 95% of one's life experiences and is a million times more powerful than the
conscious mind (Lipton, 2016; Pradeep, 2015). The subconscious responds to 40 million nerve
pulses per second (Lipton, 2016). The conscious mind is much slower and responds to 40 nerve
impulses per second (Lipton, 2016). Although people might think they make their everyday
choices, the subconscious is on autopilot and severely influences them (Erickson, 2018;
Sitzmann & Bell, 2017). Smith and Lane (2016) and Siegel (2015) postulated the subconscious
dictates one's life behaviors that were acquired from family, friends, and community up until age
six. These engrained programs can create a sense of limiting or powerless beliefs (Lipton, 2016).
The subconscious will play the same behavior response to life's signals over and over not
recognizing time (Sitzmann & Bell, 2017). For example, if a student experienced test anxiety in
the past, just the thought of having to take a test could stimulate the subconscious to respond
(Putwain & Pescod, 2018). The subconscious is just responding to the signals being sent (Lipton,
2016). The subconscious thrives on habits (Lipton, 2016; Sitzmann & Bell, 2017). The
subconscious has no identity and no emotions (Erickson, 2018, Lipton, 2016; Sitzmann & Bell,
2017).
The conscious mind has many facets involving one's identity and emotions (Lipton,
2016). Personal identity exists in one's consciousness and not in the brain (Boeker, 2017). One's
conscious mind can leave the present moment seeing the future or revisiting the past (Lipton,
2016). Lipton (2016) asserted the conscious mind solves problems, generates wishes and
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aspirations, and conjures the creative side. Both negative and positive emotions are created in the
conscious mind, unlike the unconscious where a stimulus and response occur (Lipton, 2016). The
conscious mind can be changed. McCraty (2016) confirmed that through self-regulation, humans
have the ability to control their thoughts and emotions. Through self-regulation, adolescents can
begin to reduce their test anxiety (McCraty, 2016).
Self-regulation is taking ownership and responsibility for one’s emotions and thoughts
and is composed of three steps (Bandura, 1991). The first step in self-regulation is becoming
aware of one’s emotion or thought (Newell & Shanks, 2014). The next step is to become aware
of the emotion and to determine whether it is healthy or not (Newell & Shanks, 2014). The final
step in self-regulation is self-correction and activating a new feeling (Newell & Shanks, 2014).
Self-correcting and self-generating healthier feelings not only feels better, but also harmonizes
the psychological and physical states, such as, reducing heart rate and perspiration while
increasing one's ability to focus and make effective decisions (Bętkowska-Korpała & Olszewska,
2016). Self-regulation of emotions shifts the maladaptive neuron circuitry creating positive
changes throughout all body systems (Sitzmann & Bell, 2017). Lipton (2016) and Smith and
Lane (2016) confirmed that thinking positive is not the end cure to all mental and physical
illnesses, but it helps shift the energy in the psychological and physical systems which will
reduce stress and anxiety and improve wellbeing. Self-regulation can assist adolescents to learn
to reduce their test anxiety (McCraty, 2016).
The self-regulation theory focuses on intentionally self-regulating one’s emotions
(McCraty, 2016). People may allow their emotions to take control of their thoughts and actions;
self-regulation enables people to become cognitively aware, take control of their emotions, while
altering their unhealthy thoughts (McCraty, 2016). Through self-awareness practice, an inner
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awareness begins to build (Ciolacu, 2014; Newell & Shanks, 2014). If taught to form a habit to
emotional self-regulate during the intense situations, the body celebrates, and less detrimental
reactions will take place (Ciolacu, 2014). When emotional self-regulation becomes a habit, one
manages to detach from old rituals, such as reacting when experiencing stress from testing
(Ciolacu, 2014). People have been known to excel in stressful circumstances when emotional
self-regulation becomes a habit (Ciolacu, 2014). Bergen-Cico, Razza, and Timmins (2015)
concluded self-regulation creates positive monumental changes in life and the ability to react to
life's experiences. Self-regulation begins with having an inner awareness (McCraty, 2016).
Without inner awareness, it is difficult to differentiate and change the emotion (Ciolacu,
2014; McCraty, 2016; Newell & Shanks, 2014; Sitzmann & Bell, 2017). Many times, people
want to change; however, change is challenging and uncomforting because it is attempting to
break a habit (Ciolacu, 2014; Nussbaum, 2015). Especially in a challenging circumstance, such
as test anxiety, the pressure one experiences often blinds the person's ability to create a cognitive
solution (Ciolacu, 2014). The inability to create a cognitive solution creates a more problematic
situation and self-sabotage occurs (Ciolacu, 2014). Creating an inner awareness slows down
one's initial reaction to the circumstance and provides an opportunity to reflect and choose a
more appropriate outcome (McCraty, 2016).
Alternative theories. One theory which was considered for this study was the quartet
theory. The quartet theory of human emotions centers on how emotions occur and
intercommunicate throughout the body (Koelsch, Jacobs, Menninghaus, Liebal, Klann-Delius,
von Scheve, & Gebauer, 2015). The theory relates to the premise of this study because test
anxiety causes an overwhelming and abnormal sense of fear (Gibson, 2014). Anxiety causes a
lack of synchronization in the neurological circuitry creating an imbalance throughout the bodily
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systems (McCraty, 2016, Mellin, 2015). When adolescents experience test anxiety, there is a lack
of synchronization occurring in their neurological circuitry (McCraty, 2016). Throughout the
body, neurons intercommunicate with the four emotional core systems which are called the affect
systems (Koelsch et al., 2015). These affect systems impact heart activity, breathing, attention,
memory, physiological arousal and produce actions (Koelsch et al., 2015). Neurons transmit in
each of the affect systems and create an emotional percept (perception) (Koelsch et al., 2015).
This theory discussed how anxiety comes to fruition; however, it lacks the need to regulate the
signals. Self-regulation theory (SRT) aligns with the proposed study because the theory focuses
on becoming cognitively aware of one’s emotions and consciously generating new healthier
feelings that positively impact the mind and body (McCraty, 2016).
Another theory which was evaluated for this study was the emotional plasticity theory
(EPT). The emotional plasticity theory accentuates the malleability or ability to change the
neurological pathways in the brain (Mellin, 2014; Mellin, 2016). Koelsch et al. (2015) and
McEwen (2016) posited that neurons transmit and create an emotional percept. From emotional
precepts, language and cognition are created (Koelsch et al., 2015). The theory identifies the
ability to retrain the brain through intentional practices (Mellin, 2015; Mellin, 2016). The
emotional plasticity theory correlates to this study; however, limited research exists about this
theory. Much research has been conducted using the self-regulation theory (McCraty, 2016).
History of Self-Regulation Theory
The first known cognitive psychologist and scientist to discuss the self-regulation theory
was Bandura in 1969 (Clark & Zimmerman, 2014). The behavior and cognitive theories were the
two most prominent theories being used at this time (Clark & Zimmerman, 2014). Bandura
merged the behavior and cognitive components to form the self-regulation theory (Clark &
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Zimmerman, 2014). The underlying reason for blending the two theories was due to the belief
that humans influenced a cycle between three factors (Clark & Zimmerman, 2014). These three
factors involved one's behavior, personal attitude, and environmental surroundings (Benight &
Delahanty, 2017). The three factors had equal power; not one was stronger than the other (Clark
& Zimmerman, 2014). Benight and Delahanty (2017) asserted that Bandura also identified that
self-efficacy played a critical role in the person's self-regulation results. Self-efficacy is an
individual’s innate belief to achieve a set goal (Ahmad, Sharoni, Abdul Rahman, Minhat,
Shariff-Ghazali, & Azman Ong, 2018). In time, the theory was expanded (Clark & Zimmerman,
2014).
Zimmerman, a psychologist, elaborated beyond Bandura’s theory (adding how specific
strategies advanced individual’s learning processes, such as self-observation, self-evaluation,
self-reaction, and self-efficacy (Clark & Zimmerman, 2014). Zimmerman reinforced that a
person’s self-efficacy level was an indication of how well the self-regulation strategy worked
(Clark & Zimmerman, 2014). Through self-regulated learning, students could positively
transform their learning, optimizing their control of emotions and behavior (Conover & Daiute,
2017; Silkenbeumer, Schiller, & Kärtner, 2018). Tseng, Liu, and Nix (2017) confirmed that the
benefits of self-regulated learning declared that those who self-regulate often depend less on
others and are more apt to initiate their knowledge and skill.
The process of self-regulation theory. Bandura first identified the process to selfregulate (Bergen-Cico et al., 2015). Bandura posited that through self-observation, judgment, and
self-response one can control their behavior through a process called self-regulation (BergenCico et al., 2015; Clark, & Zimmerman, 2014) Schunk and Greene (2018) reiterated these ideas
in their research on self-regulation. Bandura (1991) confirmed self-observation as a process of
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reflection on one's thoughts and feelings. Reflection on one's thoughts and feelings is also
referred to as introspection (Clark, & Zimmerman, 2014). During self-regulation, it is important
to have introspection or inner awareness (Clark, & Zimmerman, 2014). Once one has an inner
awareness, the next step can occur which is judgment (Clark, & Zimmerman, 2014). Judgment is
a reflection period where one compares thoughts and feelings to the circumstances, goals, or
personal standards, judging the thoughts or feelings (Ilgen & Brydges, 2017). Based on one's
judgment, the response that is generated may be rewarding or punishing (Clark, & Zimmerman,
2014). Whether the signals are rewards or punishments, the psychological and physical
components of the body respond, and physical symptoms occur (McCraty, 2016). To selfregulate feelings, it is essential to gain inner awareness (McCraty, 2016).
Through inner awareness, one can become cognitively aware of the emotional judgment
placed on the circumstance and can create the ability to change the normal or habitual reaction
(McCraty, 2016). This inner awareness leads to the final step in self-regulation, which is selfresponse. Self-response occurs after inner awareness has transpired (Newell & Shanks, 2014).
Self-response is consciously shifting the emotions and thoughts which alters the psychological
and physical systems (McCraty, 2016). However, without knowing how to self-regulate, one
tends to be in an emotional reactionary state (Newell & Shanks, 2014). This emotional
reactionary state can lead to a fear of failing tests, also known as test anxiety (McCraty, 2016).
Fear is a primary emotion which is coupled with test anxiety (Counsell & Wright, 2018). Test
anxiety may create students to limiting their cognitive processing and even increasing their heart
palpitations (McCraty, 2016). Test anxiety is commonly experienced on high-stakes assessments
(Sellakumar, 2015).
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History of High-Stakes Assessments
High-stakes assessments can be defined as any test used to make important decisions
impacting stakeholders, such as students, teachers, and school districts (Moran, 2017). For
example, high school students must pass a reading and math high-stakes assessment to receive a
diploma and graduate (Caves & Balestra, 2016). This pressure can create test anxiety, impeding
students’ academic achievement while decreasing their chances to receive a high school diploma
and graduate (Bas, 2016).
The first known standardized test was for a Chinese civil service position where
participants had to demonstrate proficiency in music, archery, horsemanship, writing, arithmetic,
and rites and ceremonies of public and social life (Huddleston & Rockwell, 2015). The
conversational dialogue was used to assess students' understanding (Nettles, 2019). During this
time, the standardized assessment was strictly qualitative (Huddleston & Rockwell, 2015).
In the 1800s, there was a shift from qualitative to quantitative assessments (Huddleston &
Rockwell, 2015). The transition from qualitative to quantitative assessments started with a
requirement of written essays in 1845 (Huddleston & Rockwell, 2015). The high-stakes
assessments were more objective and used numerical data to assess students' abilities according
to the standards for which they were being tested (Huddleston & Rockwell, 2015). This pressure
on students to receive a specific college entrance score has been known to create test anxiety
inhibiting students’ academic achievement (Masoud, Hamid Taher, & Mohammad Reza, 2016).
Besides pressure to get a specific score on a high-stakes assessment to get into college,
school budgets were determined by the number of students passing course examinations
(Klenowski & Wyatt-Smith, 2012; Lavigne, 2014). The pressure to receive school funding was
passed from administrators to teachers who had to analyze and utilized data collected from their
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students’ performance (Knudsen, 2016). Not only were budgets impacted, in England, teachers’
salaries were affected by their students’ pass rates with the implementation of The Revised Code
in 1862 (Knudsen, 2016). Teachers who did not have a high passing rate would receive a lower
salary which was called payment-by-results (Knudsen, 2016).
Intelligence testing. The trend for assessing students with quantitative assessments
continued in 1905, when the two French psychologists, Binet and Simon, created the first
standardized IQ and achievement tests (McCredie, 2017). The thirty-question standardized test
determined which students were able to succeed in a school in France (McCredie, 2017).
Intelligence tests were used to sort students into ability groups (Huddleston & Rockwell, 2015).
High schools used intelligence tests to track students into college-bound or vocation bound
courses (Huddleston & Rockwell, 2015). Von der Embse, Jester, Roy, & Post (2018) conducted
a study and the data illustrated that test anxiety negatively impacted IQ scores. Through thoughts
of failure or the consequences about failure, test anxiety can be triggered (Putwain & Pescod,
2018).
Although test anxiety existed, between 1908 until 1916, Thorndike, another psychologist,
and students at Columbia University developed additional standardized achievement tests in
arithmetic, handwriting, spelling, drawing, and language (Kaestle, 2013). The handwriting
standardized assessment was considered the first norm-referenced test and impacted the
development of future standardized assessments (Huddleston & Rockwell, 2015). These
assessments began being used in other areas besides schools, such as the military (Huddleston &
Rockwell, 2015). Because the assessments were being used in schools and the military,
examinees would experience test anxiety because they recognized that their performance on the
assessment could negatively impact their future (Sellakumar, 2015).
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As the United States entered World War I, two standardized tests were administered to
sort the millions of recruits (Huddleston & Rockwell, 2015). In 1917, the Stanford-Binet Ability
Test and the Kansas Silent Reading Test were created and used to measure intelligence in the
form of an intelligence quotient (IQ) (Huddleston & Rockwell, 2015). The standardized
assessments were believed to be bias-free and reliable instruments (Huddleston & Rockwell,
2015). From this point forward, the military, public schools, and industries began using
standardized assessments because they were easy to administer and grade (Huddleston &
Rockwell, 2015). For the first time, the standardized tests were used to eliminate teachers and
provide objectiveness for promotion or retention (Huddleston & Rockwell, 2015). More
consequences were placed on various stakeholders due to students' performances on high-stakes
assessments (Gonzalez, Peters, Orange, & Grigsby, 2017).
In the 1950s and 1960s, high-stakes assessments were re-examined (Kaestle, 2013). In
1958 Congress passed the National Defense Education Act and then in 1965, the Elementary and
Secondary Education Act (ESEA) was passed (Huddleston & Rockwell, 2015). Money was
funded to improve American schools and post-secondary education (Huddleston & Rockwell,
2015). The ESEA required the expansion of standardized testing (Casalaspi, 2017). Based on the
ESEA, there was a movement to increase the standards for student achievement. Around 1974,
legislation was passed in 36 states, with Florida being one of them (Huddleston & Rockwell,
2015). The laws were passed to ensure high school students were proficient in reading and
writing when they graduated (Huddleston & Rockwell, 2015). This pressure to pass created test
anxiety and hindered academic achievement on the high-stakes assessments which decreased
students' chances to graduate with high school diplomas (Bas, 2016).
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A nation at risk: the imperative for education reform. Although the laws were passed
to strengthen accountability and student achievement, the status of education in the United States
was still declining (Huddleston & Rockwell, 2015). In 1983, the Commission on Excellence in
Education published A Nation at Risk: The Imperative for Education Reform which reported the
condition of American schools and universities (McGlynn, 2016). Terrel Bell, the Secretary of
Education, for President Reagan, reported the picture of American schools was bleak because of
the steady decline of SAT scores (Huddleston & Rockwell, 2015). This conclusion was also
drawn based on low high school standardized tests scores (Huddleston & Rockwell, 2015). The
commissioner expressed to the public the need to start using standardized tests and return to
teaching the basics (Huddleston & Rockwell, 2015). Due to the report, it was recommended that
salary, promotion, tenure, and retention decisions should be tied to an effective evaluation
system (Lavigne, 2014). This evaluation system led to increased pressure on various stakeholders
(Hawley & Whitman, 2019).
Furthermore, the American President Ronald Reagan's National Commission on
Excellence in Education in 1983 published “A Nation at Risk: The Imperative for Education
Reform” (Huddleston & Rockwell, 2015). Politicians were influenced to increase educational
policies and the growth of standardized testing (Huddleston & Rockwell, 2015). By 1988, 45
states and the District of Columbia used statewide tests to assess student achievement
(Huddleston & Rockwell, 2015; McGlynn, 2016). The ESEA was amended several times and
each time tighter accountability was enforced (Heise, 2017). To improve students’ performance,
teachers, administrators, and school districts needed to be held accountable for students’
achievement (Hawley & Whitman, 2019). Tighter accountability was put in place which
increased pressure on students to meet proficiency (Heise, 2017). Consequences were provided
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to students not meeting proficiency on the high-stakes assessments, such as retention and not
receiving a diploma upon graduation (Bas, 2016). In addition, students who did not meet
proficiency on the reading and mathematics high-stakes assessments were often placed in
remedial classes in reading and mathematics and therefore, lacked the core requirements needed
to graduate (Eren, Depew, & Barnes, 2017).
On January 8, 2002, President Bush revised ESEA as No Child Left Behind (NCLB)
(Clough & Montomery, 2015; Heise, 2017). Prior to this change, only students in schools
receiving Title I funding were held accountable for educational achievement (Huddleston &
Rockwell, 2015; Morgan, 2016). Title I, Part A, supports families who qualify for free or
reduced lunch at schools with the goal to bridge some of the barriers and help the students meet
the state academic standards (Title I, 2015). However, due to the NCLB amendment, all students
in schools receiving federal funding were accountable for their performance (Heise, 2017). The
goal was to hold everyone accountable for learning; an evolution was occurring to ensure no
child would be left behind (Darling-Hammond, Wilhoit & Pittenger, 2014; Von der Embse et al.,
2013). Prior to this time, some schools were using standardized tests in specific grades. Due to
NCLB, all schools were required, by law, to have standardized tests in place by 2006
(Huddleston & Rockwell, 2015). As the continued accountability increase, so did the pressure to
pass (Darling-Hammond et al., 2014). This pressure inflicted students to experience test anxiety
and to underperform on the assessment (Gibson, 2014).
The laws mandating high-stakes assessments for all students brought about public
concern (Huddleston & Rockwell, 2015). High-stakes assessments became a controversial topic
(Huddleston & Rockwell, 2015). A growing concern was expanding throughout the United
States because many high school students were not graduating with appropriate skills to be
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successful in a career or even in college (Stair, Hock, Warner, Levy & Conrad, 2017). The
United States was beginning to enter an educational crisis (Huddleston & Rockwell, 2015). To
solve this crisis, the United States Department of Education developed a set of educational
standards for grades K-12 in English/language arts and math known as the Common Core
Standards (Clough & Montgomery, 2015; Huddleston & Rockwell, 2015; Morgan; 2016; Stair et
al., 2017).
Common core and high-stakes assessments. Forty-three states, two territories, and the
District of Columbia all adopted the Common Core Standards –College and Career Readiness
Standards (Heise, 2017; Preparing America's students for success, 2018). Two high-stakes
assessments were created which aligned Common Core College and Career Standards and were
differently designed from the traditional high-stakes assessments (Liebtag, 2013). Florida chose
not to adopt the Common Core College and Career Ready Standards (CCSS) (Common Core
Standards Initiative; 2018). Instead, the state developed state standards which aligned with the
CCSS (FLDOE, 2018). Florida also set accountability guidelines for all students to ensure they
were college and career ready by the time they graduated (FLDOE, 2018). Even with the college
and career standards put in place in the United States, based on test scores, many twelfth graders
were still not indicating they were college ready (Finn, Kahlenberg, & Kress, 2015).
Finn, Kahlenberg, and Kress (2015) reported that half the twelfth graders in the United
States were not college ready. The achievement scores on the high-stakes assessments may not
show their true academic potential if students are experiencing test anxiety and thus are not able
to pass the high-stakes assessments required to graduate (McCraty, 2016). This inability to meet
proficiency on the high-stakes assessments impedes their chances to receive a high school
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diploma (Gibson, 2014). Without a high school diploma, students’ futures can be bleak (Clark &
Martorell, 2014).
Future impacted without a high school diploma. Students’ futures are very constrained
without having a high school diploma (Clark & Martorell, 2014; Hickox, 2015). In the United
States, the high school diploma is the most commonly held credential (Clark & Martorell, 2014).
Based on state laws, some districts may provide students a certificate of completion for meeting
all the requirements except passing the required exit exams (Hickox, 2015). The certificate of
completion does not have the same credence as a high school diploma (Hickox, 2015). When
students do not receive a high school diploma, it inhibits their ability to obtain a job (Hickox,
2015). Many employers won’t even screen applicants that do not have a high school diploma
(Bas, 2016). In 2013, students lacking a high school diploma average’s annual income were
$23,763 compared to students with a high school diploma which was $33,852 (Georgia
Partnership for Excellence in Education, 2013). Besides challenges with obtaining a job and
income discrepancies, students who do not receive a high school diploma have experienced
restricted opportunities to enter college (Clark & Martorell, 2014).
The inability to earn a high school diploma creates a lack of opportunities for young
adults to advance (Hickox, 2015). Four-year colleges require students to have a high school
diploma (Clark & Martorell, 2014). Without a diploma, students will be ineligible for financial
aid (Clark & Martorell, 2014). There are a few community colleges which will admit student
without a high school diploma or General Equivalency Diploma GED; however, students have to
pass a test demonstrating college-level proficiencies (Clark & Martorell, 2014). If students
experience test anxiety on assessments, this may hinder their chances of passing the college-level
proficiency tests (Putwain & Pescod, 2018). Not having a diploma limits students’ ability to
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enter college (Putwain & Pescod, 2018). Besides not being able to get into college or even a job
because of not being able to receive a high school diploma, students’ who perform lower on
high-stakes assessments struggle with their mental wellbeing (Putwain & Pescod, 2018).
In the United States, all states have high-stakes assessments that students must
demonstrate proficiency to graduate with a high school diploma (Huddleston & Rockwell, 2015).
With this demand comes pressure on the students (Gibson, 2014). Wang (2016) posited that
suicide rates of young adults between ages 15 and 24 have increased. Wang’s (2016) research
demonstrated a positive correlation between suicidal tendency and test scores. Students who
performed higher had a lower suicidal tendency (Wang, 2016). The conclusion of the data
indicated that high-stake testing posed a suicidal risk for some individuals due to the pressures
(Wang, 2016). Wang (2016) suggested that more frequent testing and a reduction of the stakes of
the tests could potentially reduce the suicide risks imposed on students. Furthermore, it was
suggested that mental health assessments could be conducted to intervene and assist students
(Wang, 2016). The present study could potentially assist young adults between 17 and 21
teaching them the Quick Coherence Technique. In turn, the young adults could begin to selfregulate their test anxiety and could potentially improve their academic achievement on highstakes assessments. Improving their academic achievement on the high-stakes assessments could
potentially reduce their suicidal tendencies. Not only do high-stakes assessments impact the
students taking the tests, they also impact many other stakeholders (Murray & Howe, 2017).
Impact on various stakeholders. High-stakes assessments are used an educational
ranking gauge in various settings impacting numerous stakeholders (Moran, 2017; Murray &
Howe, 2017). For centuries, assessments have been used as an evaluation tool to assure high
quality education throughout the world (Angrist, Hull, Pathak, & Walters, 2015; Skedsmo &
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Huber, 2018). Educational outcomes are used to drive educational policies and reform (Giménez,
Thieme, Prior, & Tortosa-Ausina, 2017). There is a growing trend to compare performance and
education systems in different countries and regions (Giménez et al., 2017). International
standardized assessment achievement outcomes are used to rank countries (Giménez et al.,
2017). Besides using high-stakes assessments to compare countries internationally, they are used
nationally as well (Giménez et al., 2017). Although testing has increased, American students’
scores have declined when ranked with other countries (Maranto, 2015).
Nationally, a state's accountability measures may slightly vary (Murray & Howe, 2017).
However, often the accountability measures include graduation rates, ACT/SAT participation
and scores, standardized student achievement test scores, learning gains, and attendance (Murray
& Howe, 2017). High-stakes assessments are also referred to as high school exit exams (HSEE)
(Hemelt & Marcotte, 2013). This data from the high-stakes assessments or HSEE are combined,
and the schools receive an A through F grade (Adams, Forsyth, Ware, & Mwavita, 2016). The
district grade is determined by averaging all the schools (Murray & Howe, 2017). The grading
systems for high-stake assessments' scores impacted pay for performance (PFP), market
accountability systems, and teachers' evaluations (Murray & Howe, 2017).
Based on the school grades and high-stakes assessment scores, districts, schools, and
teachers are rewarded or punished (Jones & Hartney, 2017). The state closely monitors the
districts and schools’ grades (FLDOE, 2018). A school who receives an “F” could potentially be
taken over by the State Department of Education Board if improvement does not occur within
three years (Murray & Howe, 2017). If a school gets an “F”, the market accountability system
may decline. For example, families may be less enticed to move into a school district that has
higher ratings (Murray & Howe, 2017). Furthermore, if the school received a low performing
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grade, schools would not receive as much funding, and teachers would not receive the pay for
performance (Murray & Howe, 2017). Due to these pressures, schools and teachers feel forced to
teach to the test (Caves & Balestra, 2016; Morgan, 2016). In addition, teachers’ evaluations are
negatively impacted if their students perform poorly on high-stakes assessments (Von der Embse
et. al., 2016). If students are not performing up to their potential due to test anxiety, it impedes
the teacher’s and school’s evaluation (Von der Embse et al., 2016). Von der Embse et al. (2016)
postulated that the policies create an increased pressure to teach to the test since teachers’
evaluation has been linked to students’ achievement (Morgan, 2016; Von der Embse et al.,
2016). Teachers may focus on only the high performing students who have a chance to pass
leaving the struggling students behind (Caves & Balestra, 2016). Students who feel they cannot
pass may drop out (Caves & Balestra, 2016; Morgan 2016). The inability to help all students
creates an enormous amount of pressure on teachers and this impacts their job satisfaction and
mental wellbeing (Morgan, 2016).
Due to the pressure high-stakes accountability, teachers’ stress is an epidemic throughout
the United States (Von der Embse et al., 2016). Teacher stress is defined as negative experiences
to cope with job-related stressors (Von der Embse et al., 2016). This increased stress on teachers
had led to an increase in job dissatisfaction (Von der Embse et al., 2016). Although the
accountability policy has had some positive outcomes, such as clarification of job expectations,
the pressure has produced counterproductive instructional practices and lower student
achievement (Von der Embse et al., 2016). This increased pressure placed on teachers caused
them to focus on test-related content and event (Gebril & Eid, 2017). Gerbil and Eid (2017)
conducted a quantitative and qualitative study with 200 teachers and results concluded that some
teachers might be involved in unethical test preparation activities. Teachers often experience job
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dissatisfaction due to the pressures created from high-stakes assessments (Von der Embse et al.,
2016).
Impact on subgroups. Due to the implementation of High School Exit Examination
(HSEE), graduation completion probability declined in low-socioeconomic districts,
disadvantaged populations, while graduation rates slightly increased in affluent school districts
(Caves & Balestra, 2016). HSEE prevents the lower performing students from graduating
(Hemelt & Marcotte, 2013). The high-stakes accountability is negatively impacting America’s
education and increasing poverty rates (Caves & Balestra, 2016; Morgan, 2016).
Understanding the evolution of emotions. The role of performance and emotions,
specifically anxiety, has long been a subject of interest (Von der Embse et al., 2018). James,
psychologist-philosopher, in 1884, debated about whether emotions initiated in the mind or in
the body (McCraty, 2016). James posited that physiological signals, a racing heart, sweaty
palms, and tense muscles, create the emotions felt (McCraty, 2016). James concluded that bodily
changes create emotions and through different perceptions of what’s occurring physically,
emotions can change (McCraty, 2016). Walter Cannon, in the 1920s, questioned James’
viewpoint and counterpointed that emotions initiated in the brain (Dror, 2013). Cannon indicated
that emotions initiate in the brain and send signals creating physical sensations in the body (Dror,
2013).
In 1935, Lashley, neuropsychologist, identified several neurological pathways where
emotions are generated (McCraty, 2016). In 1937, Papez, a professor of neuroanatomy at Cornell
University, created the Limbic Theory (Bhattacharyya, 2017). Papez postulated that emotions did
not come from a single system; instead, their neurological circuits carried the signals creating the
emotions (McCraty, 2016). A Canadian psychologist, Hebb, conjectured that neurons are
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malleable and can be altered (Maurer, 2016; McCraty, 2016). Research verified that neurons are
malleable and can be changed decades later (Maurer, 2016; McCraty, 2016). In 1950, MacLean,
chief of laboratory for brain evolution and behavior at the National Institute of Mental Health,
furthered the theory indicating the brain had interacting neurological circuitry where emotional
processing took place (McCraty, 2016). Because neurological circuitry is malleable, twelfth
graders can use QCT to potentially alter their neurological circuitries inflicting test anxiety and
improve their academic achievement on high-stakes assessments.
History of Anxiety
Anxiety is an emotion (Crocq, 2015). Anxiety is defined as an anticipated future threat
and has existed for centuries (Crocq, 2015). Often adolescents experience test anxiety, which is a
fear of an examination or fear of not completing a task (Sellakumar, 2015). Anxiety can be
classified as one of man’s basic feelings (G, 2018). The Greek medical texts called the
Hippocratic Corpus (c 460 BC to c 370 AD) identified anxiety as a phobia and labeled it as a
medical disorder (Crocq, 2015). Aristotle (384-322 BCE) differentiated personalities with
different levels of anxiousness and anxiousness disorders (Horwitz, 2013). Cicero and Seneca,
Latin Stoic philosophical writers, wrote about anxiety (Crocq, 2015). In 106 BC to 43 BC,
Cicero’s Tusculum Disputations (TD) described anxiety (worry) as disorders (Crocq, 2015).
Anxiety was described as a disorder of worry which caused conflicting views and affliction
within (Crocq, 2015). Greek and Latin literature also defined anxiety as a medical disease
(Mattern, 2015). Epicurius’ disciple, Lucretius, wrote poetry, describing how anxiety torments
the mind (Croqc, 2015). Anxiety comes from the Latin substantive angor and a cognate is
angustus (narrow) (Croqc, 2015). In Biblical Hebrew (Job 7:10) Job expresses anxiousness as
not connecting to God’s spirit (Croqc, 2015). A professor of psychiatry in Paris, who died in
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Auschwitz in 1943, declared anxiete has both psychological and cognitive aspects of worry
(Crogc, 2015). The illness of anxiety seemed to disappear between classical antiquity and
modern psychiatry, although people still had anxiety during this time (Crogc, 2015). The
diagnosis of anxiety returned in 1621 (Croqc, 2015). Burton, author of The Anatomy of
Melancholy, published in 1621 included concepts about anxiety (Coqc, 2105). Clinical diagnosis
of anxiety attacks was published in the 18th century (Croqc, 2015). Boissier de Sauvages (17061767), published A French medical nosology (casual classification of disease) identifying
anxiety as a disorder (Croqc, 2015).
In the 19th and 20th century anxiety was attributed to numerous disorders (Croqc, 2015).
In 1921, Kraeleplin described anxiety as an inner tension (Steinberg, Carius & Fontenelle, 2017).
Janet, in 1959, posited that anxiety could be triggered by the subconscious (Evrard, Pratte &
Cardeña, 2018). Janet’s terms describing anxiety disorders are still used to this day (Evrard et al.,
2018). In 1952, psychoneurotic diseases were attributed to anxiety (Croqc, 2015). Research has
identified that neurological circuitry identifies the different levels of anxiety (stress, panic,
obsessions) (Croqc, 2015). Certain brain regions involve anxiety and the different disorders
(Horwitz, 2013). The amygdala, prefrontal cortex, hippocampus, and the neurochemicals, such
as GABA, epinephrine, dopamine, and serotonin are devoted to the recognize fear (Horwitz,
2013). Prior to the nineteenth century, all medical treatment was preventative and holistic
(Horwitz, 2013). Horwitz (2013) confirmed since then the most common treatment for anxiety
has been drugs.
Life without self-regulation. Emotional pain is one of the most common disorders in
American culture (Schulz & Hay, 2016). McEwen emphasized anxiety and frustration are often
associated with stress (McEwen, 2016). There is a lack of knowing how to manage emotions
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throughout the world (McCraty, 2016). Due to this lack of knowing how to manage one’s
emotions, mental health disorders have increased especially for adolescents in the United States
(Beland & Kim, 2016; Membride, 2016; Mental Illness, 2017; National Center for Health
Statistics, 2014; Suicide Statistics, 2016). Sellakumar (2015) posited that anxiety is high for
adolescents in high school. Test anxiety is associated with creating anxiety (Gibson, 2014). In
the United States, 17% of youth experience an emotional, mental, or behavior disorder and one
in every four to five youth meet the criteria for mental disorder (Prevalence, 2016). The Center
for Behavioral Health Statistics and Quality (2016) reported that in 2015, 3.0 million adolescents
were identified with a mental health disorder. The health disorders can start from test anxiety.
Students have been known to take cognitive enhancements to cope with test anxiety (Sattler &
Wiegel, 2013).
Cognitive Enhancements and Test Anxiety. Students who experience test anxiety have
been known to take cognitive enhancements (Sattler & Wiegel, 2013). A cognitive enhancement
is a prescription drug or caffeine enhancer drink taken by healthy individuals (Ranke, Bagusat,
Rust, Engel, & Lieb, 2014; Sattler & Wiegel, 2013). It is prescribed or purchased to assist with
learning, such as memory, attention, and being alert (Ranke et al., 2014; Sattler & Wiegel, 2013).
Taking cognitive enhancers to assist with exams raises ethical concerns, such as creating an
unfair advance (Dubljević, Sattler, & Racine, 2014). It also poses creates potential health
complications, such as addiction, headaches, and hypertension, when students take stimulants for
non-medical purposes (Sattler & Wiegel, 2013). In 2010, 11,000 university students were
sampled, and 4.56% of the students used prescription drugs to assist with academic achievement
(Sattler & Wiegel, 2013). The results found that the students with the greater risk of failure were
more willing to take the cognitive enhancements even knowing the negative side effects (Sattler
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& Wiegel, 2013). The findings from the study should be used to assist with drug preventions,
policy, and educational strategies (Sattler & Wiegel, 2013).
Another study conducted by Butt, Dalsgaard, Torp-Pedersen, Køber, Gislason, Kruuse,
and Fosbøl (2017) concluded that healthy students who used beta-blockers, which reduced test
anxiety, had an increased risk of psychiatric outcomes. Beta-blockers relieve exam-related
anxiety; such as increased heart rate, perspirations, and dry mouth (Butt et al., 2017). However,
the negative outcomes from the beta-blockers outweighed the cognitive benefits (Butt et al.,
2017). Suicide was attempted by 16 of the students who used beta-blockers (Butt et al., 2017).
Five students committed suicide (Butt et al., 2017). Further findings illustrated that first-time
beta-blockers were highest among high school students, aged 18-19 (Butt et al., 2017). Students
who used beta-blockers to assist with exams had an increased risk of later using antidepressants
and attempting suicide (Butt et al., 2017). Finally, the majority of beta-blocker users were at a
higher risk for a long-term psychiatric illness (Butt et al., 2017). Prescriptions are prescribed to
assist with the mental disorders or psychiatric illnesses (Horwitz, 2013). Often, substance abuse
occurs with the use of prescriptions (SAMHSA, 2018).
The need for self-regulation to be taught in schools. Beland and Kim (2016) agreed
that students struggle with handling their emotions. The ability to manage stress influences one's
quality of life (McCraty, 2014). Students are not being taught how to self-regulate (Vohs &
Baumeiste, 2016). Without consciously self-regulating, negative impulsive reactions occur
(McCraty, 2016). Children and adolescents who experience test anxiety often have challenges
with solving problems and avoid school (Sellakumar, 2015). Evidence from the past two decades
demonstrates this detrimental trend for the adolescents in America. Between 1994 and 2009,
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there have been 157 documented high school shootings, 104 are categorized as homicidal, and 53
are suicidal incidents (Beland & Kim, 2016).
The definition of a mental illness is having a mental, behavior, or emotional disorder
(Mental Illness, 2017). Cheng and McCarthy (2018) confirmed that 72% of the population
experiences anxiety daily in their personal and profession. Mental wellness in inhibited for
students who experience test anxiety (Isgör, 2016). Mental illness was identified that 49% of
adolescents had mental illnesses. Of the 49.5% of adolescents, an estimated 22.2% had a severe
impairment (Mental Illness, 2017). Anxiety disorders are linked to an increased suicide risk,
increase in mental health services, and hospitalization (Titone, Freed, O'Garro-Moore, Gepty,
Stange & Alloy, 2018).
Suicide statistics (2016) confirmed in 2016; suicide was the 10th leading cause of death in
America claiming over 45,000 lives. Student who have taken beta-blockers to reduce test anxiety
have been known to attempt suicide and five students have committed suicide (Butt et al., 2017).
The loss of losing someone to suicide is unfathomable forever impacting the family, friends, and
community (Kõlves, Ross, Hawgood, Spence, & De Leo, 2017). Suicide rates have steadily
increased from 2007 to 2016 (Suicide Statistics, 2016). Adults aged 15 to 24, in 2016 had a
13.15% suicide rate (Suicide Statistics, 2016). This data does not include the adolescents who
attempted suicide and failed (Suicide Statistics, 2016). Financially, suicide costs American $69
billion annually (Suicide Statistics, 2016). Although this seems lofty, no amount of money can
bring back a young adult who committed suicide (Suicide Statistics, 2016). Adolescents are
continuously exposed to pressures (Fuhrman, Knoll, & Blakemore, 2015).
Legislative law (ESEA) requires high school students to meet proficiency on reading and
math high-stakes assessments in order to graduate (FLDOE, 2016). Seventy years of data which
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was collected about test anxiety illustrated the negative correlation to test anxiety and test scores
(Von der Embse et al., 2018). McEwen (2016) postulated interventions to reduce stress and aim
to assist the psychological and physical systems are in dire need. There is a need for more
research for interventions to reduce adolescents’ suicide in the America (Child and Adolescent
Mental Health, 2017). Jerath, et al. (2015) and McEwen (2016) affirmed drugs cannot serve as
an intervention because they only reduce the symptom temporarily and have detrimental side
effects. Intervention needs to be brain-body connections (McEwen, 2016). The QCT, selfregulation strategy interconnects and balances the psychological and physical components within
the body (McCraty, 2016). Adolescence is a challenging time (Fuhrman et al., 2015). During this
period, adolescents experience tremendous pressure from their peers, family, teachers, and stress
they put on themselves (Fuhrman et al., 2015). Besides all of this, adolescents’ brains are in a
critical stage a development (Fuhrman et al., 2015).
Adolescents’ Brain Development. Adolescents’ ages range from 10 to 24 years of ages
(Azzopardi, Patton, Sawyer, & Wickremarathne, 2018). During this stage, adolescents
experience vast pressures, such as passing the high-stakes assessment required to graduate which
impacts their future (Sellakumar, 2015). Adolescents that do not meet proficiency on the highstake assessments needed to graduate often struggle academically, socially, and emotionally
(Sellakumar, 2015). The test anxiety inhibits their cognitive ability to perform well on tests
(McCraty, 2016). Adolescents’ brains encounter extensive change during this stage (Fuhrmann,
Knoll, & Blakemore, 2015).
Adolescents’ brains are in an extensive growth development period that starts at puberty
in the early teenage years and ends at a point when individuality is attained; typically, around the
age of 25 (Fuhrmann et al, 2015). The neurological parts are exceptionally plastic during this
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period (Fuhrmann et al., 2015). Neurobiological studies confirmed that the specific periods of
growth are instrumental to the development of the nervous system, such as the adolescent period
(Cracco, Goossens, & Braet, 2017; Schore, 2016).
The adolescent period is a sensitive period and adolescents are quite susceptible to vast
influences, including and not limited to environment, social stress, and cognitive training
(Bergen-Cico, et al. 2015; Fuhrmann, et al, 2015). During this stage of development adolescents
heighten their impulsiveness and risk-taking (Albert, Chein & Steinberg, 2013; Cico et al.,
2015). Adolescent sensitivity is amplified (Mueller Cromheeke, Siugzdaite, & Boehler, 2017).
Adolescents who self-regulate often are experience with higher academic achievement and
improved decision making (Bergen-Cico et al., 2015; Cracco et al., 2017). Bergen-Cico et al.
(2015) concluded that deficiencies in self-regulation lead to an extensive amount of health and
behavioral problems. Due to continue growth, adolescent brain development, particularly, the
neurological pathways are more apt to be imbalanced (Mueller et al., 2017).
Due to the imbalance, prioritizing processing is critical (Mueller et al., 2017). Mueller et
al, (2017) proclaimed that this emotional sensitivity leads to impulsive decision making and
sometimes even a lack of working memory. Once adulthood is reached, the cognitive regulation
is stronger (Mueller et al., 2017). To assist adolescents with this imbalance, it would benefit to
teach them how to manage emotions and have cognitive control (Mueller et al., 2017).
Adolescents are predisposed to the plasticity of neurological circulatory (Fuhrmann, et al, 2015).
The QCT potentially could assist in altering the maladaptive neurological circuitry, generated by
the fear of testing. In addition, the QCT could potentially strengthen adolescents’ cognitive
regulation and assist with improving scores on high-stakes assessments required to graduate in
high school.
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Test anxiety has been correlated to adolescents later experiencing depression (Lowe,
2014). A study analyzing the neurological makeup in the adolescents’ brains between the ages of
12 and 18 was conducted (Whittle, Lichter, Dennison, Vijayakumar, Schwartz, Byrne, & Allen,
2014). Neuroimaging took place during an early age (age 12) and mid-adolescence (age 16)
examining the onset of depressive disorders (Whittle, et al., 2014). Out of the 86 participants, 30
participants experienced an episode of a depressive disorder (Whittle, et al., 2014).
During the depressive state, neuroimaging identified a volumetric negative change in the
brain's neurological pathways (Whittle, et al., 2014). Whittle et al. (2014) postulated due to this
volumetric negative change, there is a need for health care and education to use these findings to
as assist adolescents through clearly define and effective intervention with interventions to assist
adolescences. Furthermore, Whittle, et al. (2014) posited that more studies are needed to
understand the underlying adolescents’ depression and possible prevention of adolescents’
depression. Self-regulation of emotions could potentially intervene and reduce depressive
episodes. The QCT is a technique that practices shifting emotions to healthier ones (McCraty,
2016). Recent research has discovered the correlation between neuroscience and emotions
(Nussbaum, 2015).
Neuroscience and Emotion
Emotions are creating via neurons intercommunicating to one another (Nussbaum, 2015).
These 100 billion neurons interlink in the brain and have 10,000 connections (Dispenza, 2015;
Jahn, 2016; Lipton, 2016; Siegel, 2017). Lipton (2016) confirmed that neurons send the signals
to create emotions. Through neurological circuitry, on-going communication is going back and
forth to the cognitive and emotions systems (McCraty, 2016). More neural connections
communicate directly from the emotional processing areas to the cognitive centers (Ciolacu,
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2014; McCraty, 2016). This stronger communication with the emotional systems explains how
emotions overpower the cognitive ability at times and frequently bypass the mind’s linear ability
to reason (McCraty, 2016). Test anxiety is an example of when emotions overpower the
cognitive ability (Gibson, 2014).
Every emotion is generated by chemistry in the brain (Jerath et al., 2015; Schulz, & Hay,
2016). The chemistry is sent through different neurotransmitter signals (Jerath et al., 2015). The
chemicals are created by neurons communicating with one another (Jahn, 2016). One neuron
talks and the other one listens (Jahn, 2016). The chemicals simulate feeling and thoughts, along
with behavior and psychological responses (Vohs & Baumeiste, 2016). Through one’s
perceptions, emotions can be referred to as valence, positive or negative (Smith & Lane, 2015).
There are eight primary emotions (Burton, 2016). Primary emotions are instinctive responses
(Burton, 2016). For example, the fear experienced in test anxiety is a primary emotion. A
primary reaction to emotions is not typically self-regulated (Vohs & Baumeiste, 2016). Goetz
and Hall (2013) confirmed when emotions are experienced, bodily process are experienced, such
as test anxiety, one’s heart rate could increase. The neurological circuitries are malleable and can
be altered through self-regulation (McCraty, 2016).
Neuroplasticity. Neuroplasticity is the plasticity or malleability of the neurological
signals (Scaffer, 2016). Through self-regulation, neurological circuitry can be altered, and new
patterns can be generated (Dispenza, 2015; Lipton, 2016; McEwen, 2016; Schulz & Hays, 2016;
Smith & Lane, 2015). Neuroplasticity can occur at any age (Nussbaum, 2015; Shaffer, 2016).
Thoughts and feelings can be negative or positive (Lipton, 2016; Vohs & Baumeiste, 2016). The
brain does not know the difference (Lipton, 2016; Siegel 2017). It just sends the signals
differently based on the emotion or thought through different types of circuitries (Jerath et al.,
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2015; Lipton, 2016; Siegel 2017). By using the QCT, adolescents can alter the maladaptive
neurological circuitry and generate healthier neurological pathways (McCraty, 2016).
There are two circuitries within the brain which are the allostatic and homeostatic
circuitry (Mellin, 2016). The allostatic circuitry creates unsynchronized neurological circuitry
and negatively impacts one’s health (Jerath et al., 2015). On the other hand, the homeostatic
circuity creates synchronicity throughout the body creating wellbeing and a healthy environment
(Mellin, 2016). If the allostatic wiring is not corrected, the allostatic neurological pathways could
continue to aggravate and extend an unhealthy mental and physical state (Mellin, 2016;
Pignatelli, Umanah, Ribeiro, Chen, Karuppagounder, Yau, & Bonci, 2017). Test anxiety
generates unhealthy neurological circuitry to the brain creating a lack of synchronization
throughout the body (McCraty, 2016).
Unsynchronized neurological circuitry. Human perception plays a role in
psychological and physical wellbeing (Shaffer, 2016). Negative perceptions (anxiety or stress)
create a lapse in cognitive skills over time (Shaffer, 2016). During stress, anxiety, and depression
depolarization occurs throughout the neurological circuitry (Jerath et al, 2015). Stress and
anxiety cause a widespread excitation activity in the neurons, hormones, and throughout the
mind and body which causes increased heart rate, respiration rate, blood pressure, skin
conductance, and muscle tension (Jerath et al., 2015). For example, during test anxiety,
adolescents may experience the feeling of being stressed. This stress sends signals throughout the
body creating physical symptoms, such as sweaty palms, lack of cognition, and a raised heartrate
(McCraty, 2016).
During stress and anxiety, cells' membranes depolarize creating a disequilibrium state
through the psychological and physical systems (Jerath et al., 2015). Chronic stress and anxiety
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lead to an increase of neurological activity, particularly hyperactivity in the amygdala (Jerath et
al., 2015). The amygdala is in the limbic system and handles the neurological transmitters which
create the emotional reactions (McCraty, 2016). The amygdala is where the response to fight or
flight occurs (Jerath et al., 2015). When anxiety or stress occurs; there is a lack of
synchronization between the emotion and cognitive systems (McCraty, 2016; Mellin, 2016). Test
anxiety creates a lack of synchronization throughout the body (McCraty, 2016). McEwen (2016)
postulated that the mind precedes the body in making humans the architect of the brain’s
neurological circulatory. The QCT assist with altering maladaptive neurological pathways
shifting the energy creating synchronization throughout the mind and body (McCraty, 2016).
Power to synchronize neurological circuitry. The emotional, neurological circuitries
are the most malleable (Mellin, 2016; Scaffer, 2016). Humans can control and change their
emotions through self-regulation (McCraty, 2016). Through self-regulation, maladaptive
emotional, neurological circuitry can be altered (Conover & Daiute, 2017; Dispenza, 2015;
McCraty, & Zayas, 2014; Mellin, 2015; Mellin, 2016; Siegel, 2017). By intentional switching to
a healthier feeling, overtime, a dominant neurological pathway will be generated which sends
signals throughout the mind and body (Dispenza, 2015; Lipton, 2016, McCraty, & Zayas, 2014;
Mellin, 2015; Siegel, 2017; Smith & Lane, 2015). Positive alteration in the neurological circuitry
promotes improvements in extensive health indices (Dispenza, 2015; Lipton, 2016; Mellin, 2015;
Siegel, 2017; Smith & Lane, 2015). Practicing positive emotional self-regulation alters
maladaptive neurological circuitry in the adolescents’ brains sending healthier signals throughout
creating psychophysiological coherence (McCraty, 2016; Mellin, 2016; Smith & Lane, 2015).
The neurological circuitries are sending signals all the time (Lipton, 2016).
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These neurological signals communicate with the organs and 60 to 70 trillion cells in the
body (Dispenza, 2015; Lipton, 2016; Mcewen, 2016). Through thought and emotion, the body
physically responds (Barrett, Lewis, & Haviland-Jones, 2018; Dispenza, 2015; Jerath et al.,
2015; Lipton, 2016; McEwen, 2016; Siegel, 2017). Every mood impacts the chemistry in the
brain, and the body physically responds negatively or positively (Schulz, & Hay, 2016). When
anxiety, stress, sadness occurs, the neural circulatory is not in balance, and this gives rise to
uncomfortable feelings (McCraty, 2016). Once a reaction occurs, the same response could
continue to have if one lack's self-regulation (McCraty, 2016). In 2017, Pignatelli et al.
conducted a study and found that maladaptive neuron synaptic pathways continued to trigger
emotional responses with just a stress cue signal (Okubo & Ogawa, 2013). These finding link to
this study because after the first emotional response of having test anxiety, an anxious feeling
could be triggered by any test.
Test Anxiety
Test anxiety is a universal phenomenon (Heiser et al., 2015; Sung et al., 2016). Test
anxiety is multidimensional inhibiting the psychological, physiological, cognitive, and behavior
abilities of the test taker (Gibson, 2014). Throughout the world, one of the most common
psychological disorders amongst school-aged children and adolescents is anxiety (Sellakumar,
2015). Von der Embse et al., (2013) reported that test anxiety begins as early as seven years old.
Approximately, 20% to 40% of students experience test anxiety (Cho, Ryu, Noh, & Lee, 2016).
At some point, most individuals will experience test anxiety (Gibson, 2014). Mild test anxiety
can create positive energy, increase preparation, and focus on tests (Gibson, 2014). However,
when test anxiety builds, negative energy causes a detrimental impact and undermines the
students’ ability to perform (Gibson, 2014).
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Test anxiety can be triggered from thoughts and consequences about failure (Putwain &
Pescod, 2018). Test anxiety can also be triggered by distracting thoughts that are not even
associated with the test, such as argument with a parent or friend, creating the inability to focus
on the test (Putwain & Pescod, 2018). During this anxiousness state, the neurological pathways
generate a powerful influence on attention, memory, and higher-order processing, creating an
imbalance mentally and physically throughout the body (McCraty, 2016). This negative
imbalance can arouse undesirable physical symptoms, such as heart palpitations and perspiration
(McCraty, 2016).
Von der Embse et al. (2018) conducted research spanning over 70 years regarding test
anxiety. A negative relationship with important educational outcomes, such as students’
academic achievement was concluded from the research (Von der Embse et al., 2018). Test
anxiety is a major cause for underachievement (Gibson, 2014). Test anxiety is associated with
poor wellbeing (Putwain & Pescod, 2018).
Test anxiety can be categorized as state anxiety (Sellakumar, 2015). State anxiety is
temporary, low stress, found in non-threatening circumstances, and impacts the autonomic
nervous system (Bloch, Aviram, Segev, Nitzan, Levkovitz, Braw, & Mimouni Bloch, 2017).
Fear of failure, fear of an examination, and fear of not completing a task are examples of state
anxiety (Sellakumar, 2015). In state anxiety, once the circumstance has ended, the feeling
typically comes to an end (G, 2018).
Test anxiety occurs due to a variety of factors including but not limited to, pressures from
their course load, parents, teachers, and peers encompass the adolescents during their high school
years (Sellakumar, 2015). Children and adolescents who experience anxiety often have poor
social skills, low self-esteem, perceptions of social rejections, difficulty forming friendships,
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school avoidance, decreased problem-solving abilities, and lower academic achievement
(Sellakumar, 2015). Test anxiety is associated with high-stakes assessments (Heiser et al., 2015).
Anxiety is prevalent in adolescents because of the academic pressures which are tied to their
future opportunities (Sellakumar, 2015).
There is a causal relationship between academic performance and students’ anxiety
(McCraty, 2016; Sellakumar, 2015; Putwain & Pescod, 2018). Test anxiety hinders academic
achievement and it also initiates other physical illnesses (Sellakumar, 2015). Not passing the
state’s requirements to graduate negatively impact students’ future by interfering with obtaining
a job, attending a college, and the opportunity to go into the military (Sellakumar, 2015).
Adolescents must pass several high-stakes assessments to receive a high school diploma
(FLDOE, 2018).
Test anxiety studies. Tests anxiety for adolescents has increased due to the important
role of high-stake assessments in high schools and educational decision making (Lowe, 2014;
Von der Embse et al., 2013). Lowe (2014) conducted a study in the U.S. with adolescents in
grade 6 to 12 taking standardized assessments. The results of this study also indicated that test
anxiety was associated with low self-esteem, anxiety and depression, grade retention, and
possibly truancy and early school dropout (Lowe, 2014). A study conducted with ninth graders in
Taiwan investigated test anxiety and academic achievement and found a positive correlation
between test anxiety and academic achievement (Sung, et al., 2016). The data also concluded
that the lower achievement group reporting to have more test anxiety (Sung, et al., 2016). Isgör
(2016) continued research and conducted a study with 251 high school students, ages between 14
and 19, and found there was a negative relationship between exam anxiety and psychological
wellbeing of the students.
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Further research, conducted in Sweden with 1129 students in 2017, validated the lower
performing students had a higher degree of test anxiety (Hopfenbeck, 2017). Adolescents are not
the only students who experience test anxiety (Gibson, 2014). Test anxiety is experienced by all
ages and all cultures (Heiser et al, 2015; Sung et al., 2016). A study was conducted examining
third graders’ fear of high-stakes assessments (Counsell & Wright, 2018).
This phenomenological study was conducted with third graders in Florida inquiring about
their thoughts on the Florida Comprehensive Achievement Test (FCAT), a high-stakes
assessment (Counsell & Wright, 2018). Third graders are typically 8 or 9 years old (Standard
American International School Grade Listing, 2018). The third graders expressed being fearful of
the FCAT indicating they experienced nervousness, anxiety, and stress (Counsell & Wright,
2018). Counsell and Wright (2018) posited students wrote comments, such as so nervous, very
scared, and even expressing that they were a nervous wreck. The high-stakes assessment still
exists for third graders; however, it is called the Florida State Assessment (FSA) (FLDOE,
2018). The accountability holds true for the FSA, as it did for the FCAT, if third graders do not
meet proficiency, they are selected to be retained (FLDOE, 2018). Accountability will continue
to be held through the Elementary and Secondary Education Act (ESEA) requiring students to
demonstrate proficiency on high-stakes assessments; therefore, there is a need to provide
students with interventions which assist with test anxiety (Von der Embse et al., 2013).
Need for interventions for test anxiety. Based on the Elementary and Secondary
Education Act (ESEA), which is a federal law, high-stakes assessments will continue to be used
throughout the United States (Von der Embse et al., 2013). Students take county and statemandated tests 10 times a semester (Lazarín, 2014). Because test anxiety is prevalent with
children and adolescents, schools need to start providing methods to help students learn to
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become emotionally prepared for test to assist with reducing test anxiety (Von der Embse et al.,
2013). Due to the continued pressure of high-stakes assessments, there has been an interest to
reduce test anxiety using interventions (Von der Embse et al., 2013). Students’ learning will
improve when schools begin to address the universal phenomena of test anxiety (Gibson, 2014).
Limited research has been conducted in the United States on test anxiety interventions in
elementary, middle, and high schools (Von der Embse et al., 2013). These results provide a need
for middle and high schools to provide interventions to assist adolescents for test anxiety (Lowe,
2014). Test anxiety interventions have occurred for high-risk students; however, there is a gap in
literature for the effectiveness of school-based interventions (Putwain & Pescod, 2018).
Furthermore, another study conducted in 2018, concluded the need for test anxiety interventions
designed for school-age populations (Putwain & Pescod, 2018; Von der Embse et al., 2013).
More research is needed to know how to best treat test anxiety (Von der Embse et al., 2013).
Putwain and Pescod (2018) recommended that the future studies designed for school ages
populations should incorporate training the facilitator about the intervention's psychological
background to provide an overall understanding of how to properly train students to begin to
reduce test anxiety. These treatments can be used to treat generalized anxiety disorder (Von der
Embse et al., 2013). Because high-stakes assessments will continue to be used throughout the
United States; it is time for education to address the students’ wellbeing for the student to reach
their academic potential and provide interventions for test anxiety (Hopefenbeck, 2017).
Beyond academics, the need to teach students to manage emotions. Schools in the
United States have focused directly on educating students academically (Rosanbalm & Murray,
2018). When students struggle with emotional instability, it is challenging to focus and learn in
school settings (McCraty, 2016). For example, when students experience test anxiety, their
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cognitive ability is repressed and it is challenging to focus on the test (McCraty, 2016). Highstakes assessments undermine children’s’ personal development (Counsell & Wright, 2018).
Schools are attempting to prepare students to be college and career ready; however, the
fixation has been on teaching academic subjects and measuring students’ academic performance
(Ferguson, Phillips, Rowley, & Friedlander, 2015; McGynn, 2016). Schools have neglected that
children need to grow socially and emotionally (Counsell & Wright, 2018). The heart of
education reform for students needs to go beyond examining how students can reach their
academic potential and assist with students’ wellbeing (Hopfenbeck, 2017). There is a
correlation between students’ wellbeing and academic achievement (Hopfenbeck, 2017). Test
anxiety hinders their wellbeing (Isgör, 2016). There is a need for a better balance of educational
goals, beginning with educating students on how to manage their emotions (Ferguson et al.
2015). Schools need to encapsulate multiple goals to help prepare students for success in school
and life; schools need to include emotions and conscientiousness to assist with students’ future
and growth (Ferguson et al. 2015). Growing research demonstrates the link between emotional
self-regulation and increased cognitive performance (McCraty, 2016). Teaching the QCT to
eleventh and twelfth graders could potentially assist with reducing test anxiety and increasing
academic achievement on high-stakes assessments.
Self-Regulation. Self -regulation is the ability to monitor, interpret, control, and change
the emotions through self-activation (McCraty, 2016). Up until the present, schools nurtured
students’ academic potential by continuously providing more and more academic strategies and
skills (Counsell & Wright, 2018). At the same time, schools have failed to provide strategies to
assist with teaching students how to self-regulate their emotions (McCraty, 2016). For example,
when a student experiences test anxiety, one experiences the emotion called anxiety (Von der
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Embse et al., 2018). Test anxiety weakens students’ psychological, physical wellbeing, and the
ability to perform well on tests (Gibson, 2015).
Emotions are what guide students’ ability to learn (McCraty, 2016). McCraty (2016)
acknowledged when challenges arise, people who self–regulate their emotions, can learn to calm
themselves, and are more apt to bounce back and even prevent unnecessary stress reaction
(anxiety, sadness, lack of patience). Self-regulation of emotions allows an opportunity to
delineate between emotions (Vohs & Baumeiste, 2016). Self-regulation may be used to manage
emotions. Intentionally redirecting emotions has been known as emotional self-regulation (Eck,
Warren, & Flory, 2017). By conducting self-regulation, emotions can be controlled and
manipulated (McCraty, 2016). The primary emotion may not stop immediately; however, it will
decrease the intensity of it (Lipton, 2016). Utilizing emotional self-regulation interventions will
help de-intensify the primary emotions (Vohs & Baumeiste, 2016). Emotional self-regulation can
commence at any time and is an on-going process and not a one-time fix (Vohs & Baumeiste,
2016). Habituation may be altered through emotional self-regulation, which is a selfmanagement technique (Goetz & Hall, 2013; McCraty, 2016; Vohs & Baumeiste, 2016).
Self-regulation can profoundly positively impact wellbeing (Bętkowska-Korpała &
Olszewska, 2016; McCraty, 2016; Rosanbalm & Murray, 2018). Self-regulation creates
synchronization within the body and shifts the physiology into a more coherent state
(Bętkowska-Korpała & Olszewska, 2016). Students’ ability to self-regulate, anticipate the
feelings before the activity, is correlated to how well they perform (Schunk & Greene, 2018).
Furthermore, self-regulations make humans less vulnerable to the depletion of internal
reserves (McCraty, 2016). When internal reserves are depleted, it impacts the mind and body,
such as poor communication and poor behavioral choices (McCraty, 2016). For example, when
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there an internal depletion, one may not be able to focus on the test nor want to finish the it and
be quick to react and choose any answer to get the test done. Positive self-regulation will
improve coherence (McCraty, 2016; McCraty & Zayas, 2014; Mellin, 2015).
Psychophysiological coherence is harmony and stability within living systems (McCraty,
2016). Psychophysiological coherence occurs naturally; however, maintaining
psychophysiological coherence is not natural, it takes practice (McCraty, 2016).
Psychophysiological coherence balances the intercommunication of the neurons throughout the
entire body while synchronizing cognition, emotions, and the physical body (HeartMath, 2017;
McCraty & Zayas, 2014). Schunk and Greene (2018) posited learning to self-regulate and
generate psychophysiological coherence with the body, which only takes minutes, creates
positive change and helps people navigate through life's circumstances, whether simple or
complex.
There is a need to provide interventions for test anxiety (Vohs & Baumeiste, 2016).
Pharmaceutical approaches have more detrimental effects than the emotional illnesses with
adverse side effects, such as addiction and even suicide (Nourt et al., 2015). Self-regulation
generates natural chemicals that enable rewiring of circuitry in the subconscious that could have
been encoded at an early age (McCraty, 2016; Mellin, 2016). Instead of fighting stress and
anxiety, self-regulation training and practice can emotionally prepare children and adults of all
ages, incomes, and races to know how to cognitively monitor their emotions, and in turn,
increase their wellbeing (Schafer, 2016). The ability to learning how to look inward and selfactivate homeostatic circuitry will empower individuals to create psychophysiological coherence
any time it is needed (McCraty, 2014). When the circuitry is improved; one's health is improved
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(McCraty, 2016; Mellin, 2016). Creating coherence, a harmonized state, is essential because it is
linked to cognitive, social, and physical performance (McCraty, 2016).
Self-regulation studies. Several self-regulation studies have been conducted (McCraty,
2016). A self-regulation study was conducted with 6th-grade students who were randomly placed
in groups in English Language Arts classroom and data confirmed a positive correlation between
mindful yoga, academic performance, and improvement in health (Bergen-Cico et al., 2015).
Students in the self-regulation group reported they were able to focus more, even with
distractions, and their efficiency with planning improved (Bergen-Cico et al., 2015). Learning
self-regulation assisted with focusing even during distractions. Bergen-Cicoet al. (2015)
concluded future studies should use academic assessments to measure the impact of selfregulation, instead self-reporting measures.
Jerath et al. (2015) conducted another self-regulation study using deep breathing to
monitor the effect on anxiety. Slow, deep respiration assists with bringing cardiorespiratory
synchronization (Jerath et al., 2015). Cardiorespiratory synchronization is the communication or
interaction between the heart and respiratory systems (Jerath et al., 2015). Relaxation techniques
targeting the mind and body, altering the brain's neurological transmitters may assist with
bringing a homeostasis environment or synchronization state, and assist with long-term change
(Jerath et al., 2015). These processes re-pattern the brain’s neurological circuitry creating a
harmonious state and a healthier psychological and physical state (McCraty, 2016). The findings
indicated that slow deep breathing has been proven to bring a homeostatic state to the
psychological and physical systems (Jerath et al., 2015). Vohs and Baumeiste (2016) conducted a
study and found the experimental group that practiced emotional self-regulation demonstrated a
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faster ability to defer negative emotions while using computers and also reported using selfregulation in their daily lives.
Limited research exists about how a set of emotional regulation strategies impacts
psychological health benefits (Vohs & Baumeiste, 2016). More research is needed not only to
demonstrate the impacts of emotional self-regulation, but to teach how and when to use the
emotional regulated strategy (Vohs & Baumeiste, 2016). Currently, there is limited research
using the intervention of self-regulation with adolescents with control groups using a typical
classroom setting (Bergen-Cico, Razza, & Timmins, 2015). Bergen-Cico et al. (2015) conferred
the need for greater standardization of practices and a more careful treatment with fidelity
(Bergen-Cico., 2015). Furthermore, this research opens an opportunity to continue to unravel the
paradigm about emotional plasticity (Vohs & Baumeiste, 2016). To assist in bridging this
research gap, this study will teach standardized emotional self-regulation in a typical classroom
setting focusing on shifting the emotions from an anxious perception to healthier ones.
Self-regulating the breath and wellness. Without thinking about it all humans and
animals breathe (Sellakumar, 2015). The autonomic nervous system controls the breath (Levine,
2015). In each normal breath, there are approximately 15 inspirations and 15 expirations per
minute (Sellakumar, 2015). There is an inter-relationship between breathing and emotions
(Jerath et al., 2015). Heighten emotions triggered the state autonomic nervous system creating
physiological responses (increase heart rate, gastro-intestinal issues, increase blood pressure, are
just a few) (Sellakumar, 2015).
Controlling the breath, also known as pranayama, has numerous benefits (Levine, 2015).
A person can positively enhance their life by conducting pranayama breathing (Levine, 2015).
Levine (2015) confirmed that scientific research is showing that self-regulating the breath lowers
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stress levels and improves both physical and mental wellbeing. At any time, one can self-regulate
the breath to help reduce anxiousness and increase overall wellbeing creating a synchronicity
within (McCraty, 2016). By mindfully taking 5 to 6 breaths per minute, one can positively
change one’s overall wellbeing (Levine, 2015). Slow deep breaths provide fresh oxygen to be
supplied to brain cells and the facilitation of optimum blood supply and circulate of blood
(Sellakumar, 2015). Slow deep breathing reduces anxiety and creates a synchronicity between
the physiologic and psychological systems (Sellakumar, 2015). Repeated practice of slow deep
breathing exercises improves concentration, relaxes muscles, increases emotional control, and
improves the ability to manage undesirable habitual emotional responses (Sellakumar, 2015).
Slow deep breathing has proven to reduce anxiety in adolescents and improve academic
performance (Sellakumar, 2015).
Summary
Many adolescents struggle with test anxiety on high-stakes assessments (Sellakumar,
2015). The pressure to pass high-stakes assessment is intense because their futures rely on their
academic assessment scores (Alismail & McGuire, 2015). This pressure creates test anxiety and
impairs their academic achievement on high-stakes assessments, which decreases students’
chances to graduate with a high school diploma (Bas, 2016). Students who do not graduate with
a high school diploma have limited opportunities in life (Gibson, 2014; Hickox, 2015; Morgan,
2016, Hickox, 2015; Sellakumar, 2015; National Center for Education Statistics, 2015).
Furthermore, without a high school diploma, these young adults experience more health
issues, joblessness, conduct more criminal behavior, take drugs, and may develop mental health
issues (Reingle Gonzalez et al., 2016). The most effective way to influence optimal cognitive
performance is to conduct daily emotional self-regulation (McCraty, 2016). If taught daily self-
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regulation, adolescents could potentially increase their academic achievement scores and
graduate enabling to live a healthier and happier life.

52

Chapter 3: Research Method
The problem addressed in this study was eleventh and twelfth grade students often
experience test anxiety impeding their academic achievement on online high-stakes reading
assessments required to graduate (Sellakumar, 2015). These students were not offered techniques
to address this anxiety (Cho et al., 2016; Gibson, 2014). One particular emotion secondary
students struggle with was test anxiety (Gibson, 2014). Test anxiety hinders academic
achievement on high-stakes assessments and decreases students’ chances to graduate with a high
school diploma (Bas, 2016). Gibson (2014) defined test anxiety as an overwhelming and
abnormal sense of fear or emotional state having both psychological and behavioral components.
Ample research exists validating the need for secondary students to learn how to self-regulate
their emotions (Bergen-Cico et al., 2015; McCraty, 2016). However, few self-regulation
techniques have been implemented and conducted with secondary students in Florida with the
same classroom teacher conducting the intervention (McCraty, 2016). The purpose of this
quantitative descriptive study was to determine to what extent was the relationship between the
Quick Coherence Technique (QCT) on eleventh and twelfth grade students’ academic
achievement on an online high-stakes practice reading assessment.
The following research question guided this study:
RQ1. What was the extent of the relationship between the Quick Coherence Technique
(QCT) and eleventh and twelfth grade students’ academic achievement on an online high-stakes
reading assessment?
This chapter provided an overview of the research methodology, as well as identified the
study’s population and the sample. In addition, it included the materials and instrumentation
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which were used in this study. This chapter provided an overview of the data collection methods
and operational variables and outlines the assumptions, limitations, delimitations, and provided a
detailed explanation of the ethical assurances.
Research Methodology and Design
This study used a quantitative descriptive methodology. A quantitative descriptive
methodology was the most appropriate method for this study because numerical outcomes were
compared, using the same pre-test and post-test instrument, for both Group 1 and Group 2 for
eleventh and twelfth graders. After the pre-test was taken by all participants, one group was
taught the Quick Coherence Technique (QCT) while the other group did not receive the QCT.
The QCT is a self-regulation technique which regulates emotions and brings about
psychophysiological coherence which reduces anxiety (HeartMath, 2018).
There was one independent variable and one dependent variable within this study. The
independent variable was the QCT, practiced by one group. The dependent variable was the
students’ academic achievement pre-test and post-test data from the online practice reading
American College Test (ACT) taken on the USA Testprep, which is an online technology
platform. The same online reading assessment was utilized for both the pre-test and post-test. A
coin was tossed to identify Group 1 and Group 2 and to distinguish which group conducted the
QCT and which group did not conduct the self-regulation technique.
A quantitative descriptive design was best suited for this study because it compared pretest and post-test data for both the Group 1 and Group 2. Pre-test and post-test designs tend to
have strong internal validity (Experimental Research, 2018). Furthermore, this study used a
descriptive statistical design which assisted with organizing the numerical data into data sets and
logically displaying the data into tables and figures in order to efficiently display the data in
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meaningful ways (Vetter, 2017). A quantitative descriptive method was appropriate because the
data in the study was numeric and was not represented in words, pictures, or objects (Vetter,
2017).
The descriptive statistics used for this study were measures of central tendency and
measures of variation (Vetter, 2017). The measures of central tendency used in this study were
the mean, median, and mode. The measures of variation used in this study were range and
standard deviation. The disaggregated data for all participants’ pre-test and post-tests scores were
put in Microsoft Excel to analyze data. In addition, tables and figures were used to illustrate the
aggregated data.
Qualitative research was not an effective research method for this study for a variety of
reasons. Qualitative research methods provide an opportunity to describe the lived experiences or
phenomena by observing data (Cruz & Tantia, 2017). Multiple interpretations could misconstrue
the objective of this study. In addition, qualitative research methods tend to provide a
philosophical perspective to aiming to explore and describe giving credence to multiple ways of
knowing which would not meet the criteria to authenticate the intent of the study (Cruz & Tantia,
2017; Wu, Thompson, Aroian, McQuaid, & Deatrick, 2016). Due to the numerical nature of the
study, the quantitative data reduced bias and errors and in turn enhanced the validity of the study.
Population
The population for this study was eleventh and twelfth grade students in one high school,
located in Florida, who had not met proficiency on the tenth grade online high-stakes reading
assessment requirement to graduate. In the spring of 2018, 406 out of the 1,071 eleventh and
twelfth grade students continued to not meet proficiency on the online high-stakes reading
assessment required to graduate (FLDOE, 2018). Furthermore, 132 out of the 406 students were
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twelfth grade students (FLDOE, 2018). Based on Florida’s statues, twelfth grade students who
do not meet proficiency on the Florida’s high-stakes reading requirement cannot receive a
diploma to graduate (FLDOE, 2018). Not meeting proficiency on the online high-stakes reading
assessment is a growing trend (Ed Stats, 2018). From 2014 to 2018, the school’s site percentage
increased from 40.6 percent to 44.8 percent of students who did not meet proficiency on the
online high-stakes reading assessment required to graduate (Ed Stats, 2018).
If students do not meet reading proficiency on the state’s reading requirement by the
graduation date, they cannot graduate with their cohort with a high school diploma. For both the
district and school site, the graduation rates have declined (Ed Stats, 2018). From 2014 until
2017, the district’s graduation rates decreased 5.0 percent going from 88.9 percent to 83.9
percent (Ed Stats, 2018). Furthermore, from 2013 to 2017, the school graduation rate decreased
5.6 percent going from 90.9 percent to 85.3 percent (Ed Stats, 2018).
To provide a snapshot of the school, 2,239 students matriculated in 2017- 2018 (FLDOE,
2017). Specifically, there were 1,621 females and 1,178 males (FLDOE, 2017). The
demographics at the school consisted of 1,437 Whites, 594 Hispanics, 102 Blacks, 63 Multiracial
and 34 Asians (FLDOE, 2017). At the school site, identified English Language Learners
comprised of 201 students. Furthermore, 310 students were identified as disabled, and 1,929 of
the students were non-disabled (FLDOE, 2017). There were 747 economically disadvantaged
students and 1,492 students were identified as non-economically disadvantaged (FLDOE, 2017).
The median income for Central County was $51,593, and the poverty rate was 12.1 percent
(DATAUSA: Central County, 2015).
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Sample
The sample was eleventh and twelfth grade students who were intentionally placed in
Intensive Reading classes because they did not meet proficiency on the state’s reading
assessment requirement to graduate. According to the Assistant Principal (Skinner, 2018), in the
past five years, the average class size for Intensive Reading classes has been 26 students.
Similarly, in the past five years, the class sizes ranged from 24 to 28 students. Based on this
historical data, there were approximately 52 eleventh and twelfth grade students who could have
participated in this study. This study had 28 eleventh and twelfth grade students who were taught
by the same teacher and were in two separate Intensive Reading classes. Each class met at their
assigned time daily for 50 minutes.
A bilingual recruitment letter was sent home about the study. The participants and the
legal authorized representative were given sufficient time, which was 48 hours, to consider their
decisions asking that all consent forms be returned by Friday. Furthermore, the participants were
given the opportunity to withdraw at any time during the study.
Categorical Value. Categorical values were assigned to both groups. The participants in
in both groups received a categorical value. The students in Group 1 students were labeled
Student 1G1, Student 2G1, etc. while participants in Group 2 categorical were labeled Student
1G2, Student 2G2, etc. Furthermore, the online high-stakes practice reading ACT scores from
the USA Testprep, an online technology platform, were categorized as interval data (Creswell &
Creswell, 2018). Interval variables were used to generate the difference between values and the
standard deviation which will occur in this study (Creswell & Creswell, 2018).
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Materials/Instrumentation
There were two instruments used in this study. The first instrument was an online highstakes practice reading American College Test (ACT) taken on the USA Testprep which is an
online web-based technology platform (U.S.A. Test Prep, 2019). The same online high-stakes
practice reading ACT pre-test and post-test were taken on the USA Testprep online web-based
technology platform (U.S.A. Test Prep, 2019).
The second instrument was the Quick Coherence Technique (QCT). The QCT is a selfregulation technique that was developed by HeartMath Institute to teach students a natural way
to potentially reduce test anxiety (HeartMath, 2018). Since 1991, HeartMath Institute (2018) has
researched reliable scientifically based tools assisting people to interconnect their hearts and
minds and enhance the connections with others while building brighter futures.
After the pre-test, which was administered to both groups, Group 1 participated in QCT
consecutively for 20 school days. The students listened to the QCT audio recording each day.
The QCT audio recording was four minutes and 16 seconds long (QCT for Ages 12-18, 2018). A
script of the QCT audio was provided to the participating teacher. To ensure instructional time
was not delayed, the standard coursework was immediately commenced directly after the audio
recording was played. Both groups received the same scientifically based reading and testing
strategies for 20 days. Scientifically based reading practices are specific programs that provide a
systematic and explicit instruction of selected reading strategies that are evidently effective
(Koch & Spörer, 2017).
Reliability and Validity
On-going routine analyses are conducted to ensure the ACT program is valid and reliable
and continues be psychometrically aligned (ACT, 2017). ACT commits to abiding to The
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Standards for Educational and Psychological Testing and the Code of Fair Testing Practices in
Education (ACT, 2017). In 2015-2016, the reading reliability median score was 0.87, which was
a strong correlation to reliability (ACT, 2017, p.148). Reliability coefficients range from zero to
one and demonstrate the consistency of test scores (ACT, 2017). Reliability coefficients close to
one indicate strong reliability while coefficients near zero demonstrate a gap in consistency of
scores (ACT, 2017). The ACT has proven valid nationally, state, and district wide (ACT, 2017).
For states, like Florida, who have adopted the ACT as a concordant reading assessment, ACT
continues to ensure the assessment is both reliable and valid by conducting on-going statistical
assessments (ACT, 2017). The online high-stakes practice reading ACT was equivalent to the
National Reading ACT (USATestprep, 2019). The test was created on the USATestprep online
technology platform which utilized an algorithm randomly pulling 40 questions from test bank
which was composed of items aligned to the National ACT Reading standard (USATestprep,
2019).
The second instrument for this study was the Quick Coherence Technique (QCT).
HeartMath Institute (2018) confirmed the QCT has measured both valid and reliability using the
EmWave Pro. Based on numerous studies conducted at HeartMath Institute, the research
consistently found using QCT balanced lives and improved wellbeing (Whited, Larkin, &
Whited, 2014). Furthermore, the QCT balanced heart rate variability and improved classroom
behaviors and academic achievement of students (Whited et al., 2014).
Operational Definitions of Variables
The variables were the online high-stakes practice reading ACT pre-test and the Quick
Coherence Technique. The online test was comprised of reading passages and 40 questions
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which aligned with the National ACT Assessment (ACT, 2017). Each question was worth 2.5
points. Therefore, the highest test score possible was 100 percentage points.
The QCT, the self-regulation technique, was the other predictor variable. The QCT
generates a coherence state in the psychological (mental and emotional) and physiological
(bodily) processes and assists with reducing test anxiety (McCraty, 2016). Furthermore, the QCT
is a simple, natural technique that improves classroom behaviors and academic achievement of
students (Whited et al., 2014).
The ACT post-test was the criterion variable. The mean, median, and mode were identified
by conducting a group comparison with both pre-test and post-test data. In addition, using the
data from both groups, Microsoft Excel was used to identify the range and standard deviation.
The aggregated data was displayed in tables and figures.
Data Collection and Analysis
Prior to any data collection, the school district, school site, USA Testprep, and HeartMath
Institute signed approval letters to conduct the study. The letters were provided to Northcentral
University’s (NCU) Institutional Review Board (IRB). After NCU’s IRB approval, the process
and data for this study commenced.
The volunteering teacher received a one-hour training about ACT and QCT
administration and a training binder. The information was provided about how to administer the
ACT using the USA Testprep. A coin was tossed to identify which group conducted the QCT
and which group did not conduct the QCT.
Next, the volunteering teacher learned about the QCT. There were three steps to
conducting the QCT. The first step was to shift the attention to focus on the heart (QCT for Ages
12-18, 2018). The second step was to breathe slowly as though one was breathing in and out of
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the heart (QCT for Ages 12-18, 2018). The final step was to create a heart feeling (QCT for Ages
12-18, 2018). To create a heart feeling, the students focused on a calming experience or event
when one felt good inside (QCT for Ages 12-18, 2018). To conclude, the researcher reinforced to
the volunteering teacher to play the audio recording to the QCT group for 20 consecutive school
days and to conduct normal classroom instruction with the No QCT group. The data was
analyzed after the study concluded.
Assumptions
One key assumption for this study was the students experienced test anxiety, which
impeded their ability to pass the high-stake reading tests during their tenth, eleventh, and twelfth
grade years. This assumption was supported by multiple studies (Gibson, 2014; Heiser et al.,
2015; Sellakumar, 2015; (Sung et al., 2016; Von der Embse, Barterian, & Segool, 2013). The
data from the studies showed test anxiety was a universal phenomenon which impedes academic
achievement (Gibson, 2014; Heiser et al., 2015; Sellakumar, 2015;Sung et al., 2016; Von der
Embse, Barterian, & Segool, 2013). It was assumed that students would practice the QCT as they
encounter stress or anxiety and students’ lifestyles will remain the same (similar diet and similar
activities). It was also assumed no major life events would occur during this period. Another
assumption was that students would have access to the internet and be able to access the USA
Testprep online practice reading high-stakes assessment during the pre-test and post-test days,
and all the laptops worked. Finally, it was assumed that the Intensive Reading Teacher utilized
and followed the Intensive twelfth Grade Reading Plan which had scientific reading and test
strategies with fidelity throughout the study with both groups.
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Limitations
Some limitations of this quantitative descriptive study were potential threats to internal
validity: recall bias, and experimenter’s expectancy bias. Recall bias could occur if the teacher
and/or students did not recall how to conduct the QCT. To assist in eliminating the recall bias,
the teacher was thoroughly trained. To reduce recall bias with the students, the QCT audio
recording emphasized the benefits of the QCT and it had students practice the technique
together.
In addition, there was a size constraint to the study due to class size requirements.
Numerous studies have been conducted validating that QCT assists with reducing test anxiety
and increasing optimal performance; however, studies have not been conducted using the QCT in
Florida with the same teacher and two different groups (Bergen-Cico et al., 2015). Furthermore,
to minimize experimenter’s bias, this study used quantitative data to determine results.
Another constraint in this study was limited time. Other studies have called for longer
length studies (McCraty, 2016). Although there were limitations within this study, due to this
viable research design, these confounds were nominal (Cruz & Tantia, 2017). This study assisted
in providing replicable data as long as the same teacher is used for both groups and will assist in
validating other studies conducted at HeartMath Institute (HearthMath, 2018).
Delimitations
There were boundaries due to the scope of the study. This proposed study did not include
all secondary students and secondary students who were not retaking the test. The study did not
examine secondary students throughout the state due to time and financial restraints. A pre-and
post-test anxiety survey was not administered within this study. Finally, the researcher was
employed at the school site during the study.
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Ethical Assurances
Contact, data, or discussion of the study was not conducted until the Northcentral
University IRB approved the application. Next, site permission was obtained from the school
district, school site, HeartMath Institute, and USA Testprep. Furthermore, the researcher utilized
the Informed Consent Forms, Assent Template for Children Ages 13-17, and Parent Consent
Form for this study (NCU, 2016). The teacher involved in the study read and signed the
Confidentiality and Anonymity Form to ensure the privacy of all information obtained (NCU,
2016). The Federal Regulations for the IRB, known as the Common Rule, regarding the
projection of human rights was strictly followed (NCU, 2016). As the data was used for research
purposes, the researcher ensured the FERPA Privacy Rules to protect information provided by
human subjects by de-identifying all participants, all data was password protected, and data will
be destroyed seven years after the study concludes (NCU, 2016). The data was not examined
until after the study was complete.
Summary
Education on how to monitor, regulate, and self-generate emotions is needed throughout
schools, particularly with adolescent students who are taking online reading high-stakes
assessments and are at risk for failing to graduate with a high school diploma (Von der Embse,
Barterian, & Segool, 2013). These high-stakes assessments induce significant pressure because
they are a critical role in each student’s future (Sung et al., 2016). Students who exhibit test
anxiety might not pass the high-stakes assessment which hinders their chances to graduate with a
high school diploma (Bas, 2016). Using descriptive statistics, the data will be analyzed to
determine to what extent is the relationship between the QCT and eleventh and twelfth grade
students’ academic achievement on an online high-stakes practice reading assessment.
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High-stakes assessments are used throughout the world; therefore, the results of this
study could enhance the instructional program of a school by beginning to teach students a
simple, quick, and non-invasive self-regulatory technique for online reading high-stakes
assessments. The results could reduce adolescents’ test anxiety and could improve their
academic achievement scores on online high-stakes reading assessments. The implications of this
study could potentially assist more students to graduate with a high school diploma. Reingle
Gonzalez, Salas-Wright, Connell, and Businelle (2016) confirmed that students who graduate
from high school with a diploma are less likely to have mental illnesses, partake in criminal
behavior, and be unemployed. The study’s implications could potentially teach adolescents to
begin to self-regulate and monitor their emotions creating the ability to learn how to reduce their
own test anxiety which in turn could improve their academic achievement scores. This study
could potentially positively alter adolescents’ future by enabling them to graduate with a
diploma. Students who graduate with a high school diploma are healthier and have more
possibilities than those who do not (National Center for Education Statistics, 2015; Reingle et al.,
2016). Therefore, this simple emotional self-regulation technique not only could potentially
reduce test anxiety, it may improve academic achievement and increase high school graduation
rates. It could also potentially impact the betterment for all humankind by creating healthier
citizens with more opportunities for better futures throughout the global society (McCraty,
2016).
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Chapter 4: Findings
The purpose of this quantitative descriptive study was to determine the extent of the
relationship between the Quick Coherence Technique (QCT) and the academic achievement of
eleventh and twelfth grade students on an online high-stakes reading assessment. The data set
included a sample size of 28 eleventh and twelfth grade students located in Florida. The students
were in two separate Intensive Reading classes who had not met the state reading requirement to
graduate. One teacher taught both classes.
A quantitative descriptive study was conducted using the same pre-test and post-test
instrument. The students were divided into two groups: the students in Group 1, the QCT group,
received the QCT, a self-regulation technique; while the students in Group 2, the No QCT group,
did not receive the self-regulation technique. The central tendency (mean, median, mode) and
variance (range, standard deviation) using the pre-test and post-test data from an online highstakes practice reading assessment were identified. There was one independent variable and one
dependent variable within this study. The independent variable was the QCT. The dependent
variable was the academic achievement scores on the online practice reading ACT pre-test and
post-test taken on the USA Testprep an online web-based technology platform.
The QCT was conducted by associating a positive feeling of gratitude, compassion, or
joy as the subject (student) breathes (HeartMath, 2018). The QCT is a self-regulation breathing
technique that regulates emotions and assists with focus and optimal performance (HeartMath,
2018). Because test anxiety inhibits students’ cognitive ability to perform well on tests, the QCT
may assist with improving students’ academic achievement on high-stakes assessments.
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At the onset of the study, 32 participants submitted consent forms (16 in the QCT group
and 16 in the No QCT group). Although 32 participants took the pre-test, only 28 participants
completed the post-test. In the QCT group, 13 students participated. The number reduced to 13
students because one student moved, and two students were absent for the post-test. There were
15 students who did not receive the self-regulation technique in the No QCT group. This number
went from 16 to 15 because one student was absent for the post-test.
This chapter presents the findings of this study. The chapter begins with an analysis of
the validity and reliability of the data. This is followed by a review of the findings based on the
research question. Finally, the chapter provides an evaluation of the findings and concludes with
a summary.
Validity and Reliability of the Data

Validity is how accurate the measurement is for the instrument (Privitera, 2016). The first
instrument used in this study was a practice reading ACT test taken on USA Testprep, an online
technology platform. The online high-stakes practice reading ACT pre-test and post-test data was
the dependent variable and this instrument was used to collect the data. It was a test-retest
instrument. The identical test was given for the pre-test and for the post-test. The instrument was
valid because the same methods of measures were used for both tests. The online test was
comprised of reading passages and 40 questions which aligned with the National ACT
Assessment (ACT, 2017). Each question was worth 2.5 percentage points. The test was based out
of 100 percentage points.
Reliability is achieved through repeating the research process and achieving the same or
similar results (Wienclaw, 2017). For this study, to ensure reliability for both the pre-test and
post-test, the manual was read verbatim and at the same time was provided to the 28 students.
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The reliability for the practice reading ACT test was strong because the procedures for
administering the test-retest instrument could take place and similar results could be obtained.
The second instrument for this study was the Quick Coherence Technique (QCT).
HeartMath Institute (2018) confirmed the QCT had measured both valid and reliability using the
EmWave Pro. The QCT is a self-regulation breathing technique that regulates emotions and
brings about psychophysiological coherence (HeartMath, 2018). Psychophysiological coherence
is when the nervous system is synchronized (Bradley et al, 2007). The synchronization assists
with improving task performance, emotional stability, and cognition (Bradley et al, 2007). The
QCT also balances heart rate variability, improves classroom behaviors, and academic
achievement of students (Whited et al., 2014).
The results of this study demonstrated that after the 20-day period of the students
practicing the QCT, a positive relationship was found between the QCT and student academic
achievement. Taking student attendance was not required in this study and it was not identified if
a student missed a day of practicing the QCT due to being absent. It would have benefitted this
study to have taken daily attendance and provided additional insight about the relationship
between the QCT and student academic achievement
Results
The overall results illustrated a positive relationship between the QCT and eleventh and
twelfth grade students’ academic achievement on an online high-stakes practice reading
assessment. The QCT is a self-regulation breathing technique that was used in this study. By
using the QCT, adolescents have been known to alter their maladaptive neurological circuitry
and generate healthier neuropathways (McCraty, 2016). In this study, the 13 students who
conducted the QCT increased their academic achievement from the pre-test to the post-test. The
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highest possible score on test was a 100 percentage points. The markers used to identify this
were the pre-test and post-test scores from online high-stakes practice ACT test. The students
could have altered any negative maladaptive neurological circuitry when they conducted the
QCT which assisted with helping them improve their academic achievement scores from the pretest to the post-test. The No QCT group (which did not participate in the self-regulation
technique) had 15 students, and only 11 students made academic gains. Furthermore, three
students’ academic achievement scores declined, and one student’s scores showed no growth
from the pre-test to the post-test.
The study sample consisted of 28 eleventh and twelfth grade students who had not met
proficiency on the state’s reading requirement to graduate in Florida. The students’ ages range
was from 17 to 19 years of age. Table 1 displays the demographics of the sample.
Table 1
Demographics of Sample
QCT
Demographic

# of Participants

NO-QCT
Percentage

# of Participants

Percentage

Male

10

77%

11

73%

Female

3

23%

4

26%

11th

1

7%

15

100%

12th

12

92%

0

0%

Note. Sample Size, n = 13, n = 15.
Research question
The research question for this study was:
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RQ1. What is the extent of the relationship between the Quick Coherence Technique
(QCT) and eleventh and twelfth grade students’ academic achievement on an online high-stakes
reading assessment?
The results revealed there was a positive relationship between the QCT and eleventh and
twelfth grade students’ academic achievement on an online high-stakes reading assessment.
Descriptive statistics were conducted using the 28 students’ data. Table 2 depicts the overall pretest and post-test descriptive statistics results.
Table 2
Overall Pre-Test and Post-Test Descriptive Statistics
Pre-Test

Post-Test

Difference

Mean

24.5%

34.5%

9.9

Median

21.5%

31.5%

7.5

Mode

20%

30%

3, 7

Minimum

13%

13%

-20

Maximum

50%

58%

35

37

45

55

9.9%

11.3%

12.2

Range
Standard Deviation

Note. Sample Size, n = 28, n = 28,

n = 28.

Descriptive statistics were conducted identifying the central tendency (mean, median,
mode) and variance (range, standard deviation) using the 28 students’ pre-test and post-test data
on an online high-stakes reading assessment to provide an overall perspective of the results. The
highest possible score on test was a 100 percentage points. The minimum score on the pre-test
was 13 percent and the maximum score was 50 percent. The mean for the pre-test was 24.5
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percent and the mode was 20 percent. The range for the pre-test was 37 percentage points while
the standard deviation or the spread of distribution was 9.9 percentage points.
After the pre-test was administered, the QCT group listened and practiced the selfregulating breathing technique for 20 days. During this time the same scientifically based reading
and test strategies were provided to both groups. Scientifically based reading practices are
specific programs that provide a systematic and explicit instruction of selected reading strategies
that are evidently effective (Koch & Spörer, 2017). On the 20th day, the post-test was
administered. For the post-test, the overall minimum score was 13 percent and the maximum
score was 58 percent. The average score on the post-test was 34.5 percent and the mode was 30
percent. The standard deviation was 11.3 percentage points and range was 45 percentage points.
It is important to note that according to Quality Counts (2018) and Grading Scales Methodology
(2018) scores below 60 percent are considered failing. No student in either group scored higher
than 58 percent on the pre-test or the post-test. Therefore, all 28 students failed both tests.
Descriptive statistics were also conducted for the QCT group. The central tendency and
variances were found for the pre-test, post-test, and the differences in their scores. There were 13
students in this group which consisted of 12 twelfth graders and 1 eleventh grader. Table 3
illustrates the QCT group’s descriptive statistics results.
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Table 3
QCT Pre-Test and Post-Test Descriptive Statistics
Statistic

Pre-Test

Post-Test

Difference

21.5%

30.4%

8.9

Median

20%

30%

7

Mode

15%

35%

3

Minimum

15%

18%

3

Maximum

45%

48%

25

30

30

22

8.1%

8.1%

6.4

Mean

Range
Standard Deviation
Note. Sample Size, n = 13,

n = 13, n = 13.

The QCT group’s pretest minimum score was 15 percent and maximum score was 45
percent. The QCT group’s pre-test mean was 21.5 percent and the mode was 15 percent. The
pre-test range was 30 percentage points and the standard deviation was 8.1 percentage points.
For the post-test, the minimum score was 18 percent and the maximum was score was 48
percent. The mode was 35 percent. On average, the QCT students scored 8.9 percentage points
higher on the post-test. The spread of distribution for the post-test was 8.1 percentage points
which was the same at the pre-test.
All 13 students who conducted the QCT, the self-regulation technique made academic
gains. The QCT brings psychophysical coherence to the mind and body and assists with optimal
performance, emotional stability, and cognition (HeartMath, 2018). Because all students who
used the QCT made academic gains from pre-test to the post-test, a conclusion was drawn
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identifying a positive relationship between the QCT and students’ academic achievement. Figure
1 provides a visual of the QCT group’s gains from the pre-test to the post-test.
60
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Score

40
30
20
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0
1G1 2G1 3G1 4G1 5G1 6G1 7G1 8G1 9G1 10G1 11G1 12G1 13G1
Student
Pre-Test

Post-Test

Difference

Figure 1. QCT group pre-test and post test scores
All 13 students in the QCT group demonstrated academic gains from the pre-test to the
post-test. The QCT group’s minimum gain was three percentage points and the maximum was 25
percentage points. Although no student passed the pre-test or the post-test, every student
demonstrated academic gains from the pre-test to the post-test. Because of this increase, the
findings in this study indicated a positive relationship between the QCT and student academic
achievement.
The No QCT group consisted of 15 students who were all in eleventh grade. This group
took the pre-test and post-test and was not exposed to the self-regulation breathing technique.
Table 4 depicts the descriptive statistics conducted for the No QCT group.
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Table 4
Descriptive Statistics for No QCT Group
Descriptive Statistic

Pre-Test

Post-Test

Difference

27.2%

38.0%

10.8

Median

25%

33%

12

Mode

20%

30%

27

Minimum

13%

13%

-20

Maximum

50%

58%

35

37

45

55

10.8%

12.7%

15.8

Mean

Range
Standard Deviation
Note. Sample Size, n = 15,

n = 15, n = 15.

In the No QCT group, the minimum score for the pre-test was 13 percent and the
maximum score was 50 percent. The No QCT group’s mean for the pre-test was 27.2 percent and
the mode was 20 percent. The range for the No QCT group pre-test was 37 percentage points and
the standard deviation was 10.8 percentage points. The No QCT group’s post-test minimum
score was 13 percent and the maximum score was 58 percent. The range for the post-test was 45
percentage points. On average, the No QCT group scored 10.8 percentage points higher than the
post-test. The No QCT group’s mean was 1.9 percent higher than the QCT group out of a 100
point spread; which was minimal. However, unlike the QCT group, only 11 students out of the
15 made academic gains from the pre-test to the post-test. Furthermore, out of the 15 students,
one student exhibited no growth and three students’ scores declined from the pre-test to the posttest. Figure 2 is a visual of the No QCT group’s data.

73

70
60
50
40

Scores

30
20
10
0
-10
-20
-30

Students
Pre-Test

Post-Test

Figure 2. The No QCT group pre-test and post-test scores.
The 15 students in the No QCT group did not participate in the self-regulation technique.
The categorical label for the No QCT group was represented by G2 and the students were
labeled: Student1G2, Student2G2, etc. The categorical label in Figure 2 was modified from
Student to S in order to make the x-axis to be reader friendly. Similar to the QCT group, no
student in this group passed the pre-test or the post-test. However, only 11 out of the 15 students
made academic gains from the pre-test to the post-test. One student’s score remained the same
and three students’ scores actually declined from the pre-test to the post-test. For example, S2G2
demonstrated no academic gains while S3G2 decreased 13 percentage points from the pre-test
the post-test. S10G2’s scores declined 20 percentage points and S11G2’s academic scores
decreased five percentage points from the pre-test to the post-test.
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Evaluation of the Findings
The findings of this study based on the data illustrated a positive relationship between the
QCT and eleventh and twelfth grade students’ academic achievement on an online high-stakes
practice reading assessment. All 13 students in the QCT group increased their academic
achievement from the pre-test to the post-test. However, in the No QCT group, out of the 15
students, three students’ academic achievement scores declined and one student showed no
growth from pre-test to the post-test.
The theoretical framework for this study was based on the self-regulation theory (SRT)
which focuses on consciously self-correcting a maladaptive thought or feeling through selfregulation (Rosanbalm & Murray, 2018). Self-regulation techniques have been known to
positively impact academic ability and health in students (Bergen-Cico et al., 2015; Jerath et al.,
2015; McCraty, 2016; Vohs and Baumeiste, 2016). The QCT is an emotional self-regulation
breathing method that regulates emotions and brings about psychophysiological coherence
(HeartMath, 2018). The self-regulation breathing technique, the QCT, used in this study aligned
with the self-regulation theory and improved students’ achievement. Therefore, this study
assisted with strengthening the self-regulation theory.
A study presented in the literature review aligned with the present study because the
findings demonstrated that sixth graders who conducted self-regulation increased their academic
achievement (Bergen-Cico et al., 2015). Findings from another self-regulation study discussed in
the literature review found that slow deep breathing created a homeostatic state to the
psychological and physical systems (Jerath et al., 2015). In addition, another self-regulation
study’s findings within the literature review identified that when older students practiced
emotional self-regulation they were able to faster defer negative emotions (Vohs & Baumeiste,
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2016). The results from the studies connect to the present study as the students in the QCT group
may have been able to defer their negative emotions and create a homeostatic state to their
psychological and physical systems which assisted them to improve their academic achievement
on the post-test.
Summary
The findings in this study support a positive relationship between the QCT and eleventh
and twelfth grade students’ academic achievement on an online high-stakes reading assessment.
Within in 20 day, the 13 students in the QCT group demonstrated academic gains from the pretest to the post-test. From the pre-test to the post-test, the QCT’s group minimum gain was three
percentage points and the maximum was 25 percentage points. Out of the 15 students in the No
QCT group, three students’ scores actually decreased, one student’s scores remained the same.
The other 11 students’ scores improved from the pre-test to the post-test. Furthermore, for the
pre-test and post-test, all 28 students did not achieve a passing score. This study’s findings
provide an opportunity for similar studies to take place based on the implications,
recommendations, and conclusions.
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Chapter 5: Implications, Recommendations, and Conclusions
The problem addressed in this study was that eleventh and twelfth grade students often
experience test anxiety impeding their academic achievement on online high-stakes reading
assessments required to graduate (Sellakumar, 2015). The purpose of this quantitative descriptive
study was to determine the extent of the relationship between the Quick Coherence Technique
(QCT) and eleventh and twelfth grade students’ academic achievement on an online high-stakes
practice reading assessment. Understanding the relationship between the QCT and eleventh and
twelfth grade students’ academic achievement helped determine if the QCT can be used with
students who are at risk to not graduate with a high school diploma. The QCT can be used to
help eleventh and twelfth grade students improve their academic performance on the high-stakes
reading assessment required to graduate. The QCT is a simple, natural, self-regulation technique
that balances heart rate variability and improves classroom behaviors and academic achievement
of students (Whited et al., 2014).
The data from this study included 28 out of 406 eleventh and twelfth grade students who
needed to pass the Florida state reading requirement. The 28 students in the study were divided
into two groups: 13 students in the QCT group who were taught and used the self-regulation
technique and 15 students in the No QCT group who did not learn the self-regulation technique.
Before the implementation of the QCT, both groups took an online practice reading high-stakes
assessment. Next, the QCT group practiced the self-regulation technique for 20 days. During this
20-day period, one teacher provided both groups the same scientifically-based reading and
testing strategies. Scientifically-based reading practices are specific programs that provide a
systematic and explicit instruction of selected reading strategies that are evidently effective
(Koch & Spörer, 2017). On the 20th day, the 28 students took the same test again, also known as
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the post-test. The central tendency and variance were identified for the two groups using the data
collected from the pre-test and post-test. The individual scores were summarized into data sets
and used to understand the relationship between the QCT and eleventh and twelfth grade
students’ academic achievement. Based on the results, a positive relationship was found between
the QCT and eleventh and twelfth grade students’ academic achievement on the online highstakes practice reading assessment.
The first limitation in the study was that the results were determined by only 28 eleventh
and twelfth grade students. The 28 students were a small percentage of the 406 students and may
not truly represent all eleventh and twelfth grade students who were at risk to not graduate with a
high school diploma. The second limitation was based on the assumption that the 28 students
could not meet proficiency on the state reading requirement due to test anxiety. There may have
been various reasons why the students were struggling to meet proficiency on the state reading
requirement, such as, but not limited to, lack of self-esteem, personal issues with family and
peers, or an inability to read at grade level.
This chapter begins with the implications of the study and a description of what logical
conclusions can be drawn from the analyzed data. The focus of this chapter is the implications of
the findings from this study. The chapter continues with recommendations for practice and for
future research and concludes with a summary.
Implications
The four direct implications from this study were based on the positive relationship found
between the QCT and eleventh and twelfth grade students’ academic achievement which include
(1) self-regulation theory appeared to apply to this group of eleventh and twelfth grade test
takers, (2) QCT could potentially improve eleventh and twelfth grade students’ academic
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achievement who are at risk to not graduate with a high school diploma, (3) school-wide test
anxiety intervention programs implementing the QCT in schools could improve student
academic achievement, and (4) high school students may be able to improve scores naturally
through using the QCT instead of using prescription drugs or caffeine enhancers.
The first implication from this study was the self-regulation theory appears to apply to
this group of eleventh and twelfth grade test takers. The self-regulation theory focuses on
intentionally self-regulating emotions (McCraty, 2016). Self-regulation involves deliberately
altering one’s emotions which improves attention and assists with increasing academic
achievement on tests (Mellin, 2016). In this study, the QCT audio recording directed the students
to shift their emotions to a positive thought, such as gratitude, compassion, or joy with each
inhale and exhale. The students who conducted the QCT made academic gains. Potentially these
students, through practicing the QCT could have learned to shift their feelings to positive
emotions which helped the students perform better on the tests. Therefore, based on the sample
of students in this study, the finding appears to support the self-regulation theory.
The second implication from this study is the QCT technique could potentially improve
eleventh and twelfth grade students’ academic scores who are at risk of not graduating with a
high school diploma. High schools generally have overarching goals to prepare students to be
college and career ready by teaching academic strategies to improve achievement (Ferguson et
al. 2015; McGlynn, 2016). Teachers and administrators could consider using an alternative
approach, such as the QCT to educate students on how to manage their emotions and improve
their achievement on assessments. In this study, the 13 students who conducted the selfregulation technique improved academically. The three students who did not conduct the selfregulation technique scores declined from the pre-test to the post-test. Teaching the QCT
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technique to eleventh and twelfth grade students who are at risk of not graduating with a high
school diploma could potentially increase the test scores. In turn, the students may perform high
enough to pass the state reading requirement and graduate with a high school diploma.
The third implication is that schools could implement a school-wide text anxiety
intervention program using the QCT which could improve student academic achievement. In the
United States, all states have high-stakes assessments which require students to meet a specific
level of proficiency (Huddleston & Rockwell, 2015). Test anxiety weakens students’
psychological, physical well-being, and the ability to perform well on tests (Gibson, 2015). If
students are anxious, students may not be able to perform to their true potential. Because test
anxiety is prevalent with children and adolescents, there is a need for schools to start providing
test anxiety interventions (Von der Embse et al., 2013). To address this need for test anxiety
interventions, it would be advantageous to teach the QCT as a school-wide test anxiety
intervention program which would empower all school-age students to utilize this strategy during
testing situations.
The fourth implication is high school students could use the QCT technique to improve
scores naturally without using prescription drugs or caffeine enhancers to assist with reducing
test anxiousness and improving academic achievement. Students who experience test anxiety
have been known to take cognitive enhancements to assist with focusing (Sattler & Wiegel,
2013). A cognitive enhancement is a prescription drug (beta-blocker) or caffeine enhancer drink
taken by healthy individuals (Ranke, Bagusat, Rust, Engel, & Lieb, 2014; Sattler & Wiegel,
2013). Further evidence within the literature review indicated that first-time beta-blockers were
the highest among high school students, aged 18-19 (Butt et al., 2017). The students’ ages in this
study ranged from 17 to 19 years of age. Students who used beta-blockers to assist with exams
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had an increased risk of later using antidepressants and attempting suicide (Butt et al., 2017). In
this study, the high school students who used the QCT scores improved from the pre-test to the
post-test. High school students could practice the QCT technique and improve scores by using a
natural method instead of using prescription drugs or caffeine enhancers to improve academic
achievement.
Recommendations for Practice
The first recommendation for practice is to garner the support of stakeholders before
implementing the QCT in a study or in a school-wide test-anxiety intervention program.
McCraty (2007) indicated that having the faculty and staff buy-in will assist with strengthening
the outcome. However, if the staff does not agree and support the intervention, the students may
not be motivated to learn and apply it (McCraty, 2007). For this study, both the administrator and
volunteering teacher agreed for the study to take place; however, agreeing to the study and
supporting the study are two separate entities. It would have benefited this study to conduct the
training in group setting with the administrators and teachers to initiate a shared buy-in and
support the implementation for QCT in the classroom. Instead, everything was conducted on an
individual bases and no shared buy-in was achieved. The teacher and administrators did not
discuss the study. Unknowingly, the teacher may have felt unsupported while conducting this
study because the administrators were not involved in the process. Furthermore, without
knowing the data, the teacher did not think the QCT benefited this group of test-takers because
they did not appear to be engaged while listening the QCT audio recording. Furthermore, it was
not required in this study; however, it would benefit the students if the teacher modeled and
conducted the QCT with the students in subsequent studies. Therefore, for future practice, it
would be beneficial to provide professional development to administrators, staff, and students
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about the detrimental impacts of test anxiety, the QCT and its benefits, and to provide an
opportunity to explicitly practice the QCT together. The training should include the successful
findings from this study. For the QCT to be effective in schools, it is recommended to have all
stakeholders support its use before implementing the self-regulation technique. It is also
recommended that the teacher models and conducts the QCT with the students.
The second recommendation for practice is to use a QCT video instead of using an audio
recording in subsequent studies or for implementation of the QCT. For this study, students
listened to the QCT audio recording which guided students to practice the QCT. Although
student academic achievement increased in the QCT group, the teacher suggested using a QCT
video to strengthen student engagement. Visual and kinesthetic learning are preferred methods of
learning and assist with strengthening student engagement (Alkooheji & Al-Hattami, 2018).
Having students conduct the self-regulation technique as they watch the video could potentially
assist with strengthening engagement. Thus, watching the QCT video may strengthen student
engagement, thus leading to even more academic gains.
The third recommendation would be to create a school-wide test anxiety intervention
program using the QCT to potentially assist with reducing test anxiety and increase student
academic achievement. Test anxiety is a universal phenomenon (Heiser, Simidian, Albert,
Garrusto, Catucci, Faustino, McCarten, & Caci, 2015; Sung et al., 2016). Test anxiety inhibits
the cognitive ability of students to perform well on tests (McCraty, 2016). Because high-stakes
assessments will continue to increase, it is imperative for educators to address the physical and
psychological well-being of the students in order for the students to reach their academic
potential (Hopefenbeck, 2017). Therefore, test anxiety interventions are in dire need for schoolage populations (Putwain & Pescod, 2018; Von der Embse et al., 2013). In this study, three
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students out of the 15 students who did not receive the self-regulation breathing technique scores
declined from the pre-test to the post-test. While all 13 students in the QCT group made
academic gains. If students are taught the QCT in schools, student academic achievement could
potentially increase and more students may begin to graduate.
Recommendations for Future Research
The first recommendation for future research would be to replicate this study in a high
school setting with a larger sample size. In the spring of 2018, 406 out of the 1,071 eleventh and
twelfth graders continued to not meet proficiency on the online high-stakes reading assessment
required to graduate (FLDOE, 2018). These 406 eleventh and twelfth grade students still needed
to pass in August. However, by February, when this study was conducted, many of the students
had passed the state reading requirement. Therefore, to yield a larger sample size, subsequent
research should be conducted at the beginning of the school year.
The second recommendation for future research is to conduct student interviews in order
to understand if and to what extent students are experiencing test anxiousness before and during
tests. Interviewing the students could assist with understanding the different test anxiety levels,
and this would provide a clearer understanding of the relationship between the QCT and student
academic achievement. This study could have benefitted from knowing the test anxiety levels of
the students.
The third recommendation for future research is to require that attendance be taken each
day while the QCT is administered. Although this study was successful, it cannot be determined
how many days each student practiced the QCT because it was not required to take attendance
each day. In future studies, it would be beneficial to take attendance each day during the
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implementation of the QCT. This would strengthen the reliability of the independent variable in
this study which was the QCT.
Conclusions
This quantitative descriptive study provided an opportunity to examine the relationship
between the QCT and the academic achievement of eleventh and twelfth grade students on an
online high-stakes practice reading assessment as a way to close the gap of the limited research
between self-regulation techniques and student academic achievement. The results identified a
positive relationship between the QCT and eleventh and twelfth grade students’ academic
achievement. These students were at risk of not graduating with a high school diploma because
they could not meet proficiency on the state reading assessment.
The results of this study offer a possible solution to assist eleventh and twelfth grade
students to improve their academic achievement on online high-stakes reading assessments
required to graduate. In this study, the 13 students who practiced the QCT could continue to use
the QCT and potentially improve their achievement scores on the high-stake reading assessment
meeting proficiency and earning a high school diploma. Having high school diplomas would
create more opportunities and positively impact their futures. Students who do not have a high
school diploma have little opportunities in life (Reingle Gonzalez et al., 2016). Furthermore,
students who do not have a high school diploma are known to have more mental illnesses, are
more inclined to take drugs, tend to conduct more criminal behavior, and have a shorter life
expectancy (Reingle Gonzalez et al., 2016). Therefore, by implementing the QCT, a simple and
free self-regulation technique, it could not only assist in improving student academic
achievement; it could positively alter students’ futures. In turn, by more students graduating with
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a high school diploma, it could reduce the chances of obtaining a mental illness, using drugs or
conducting criminal behaviors. These factors would positively impact global society.
Furthermore, this study’s success substantiates and provides a foundation to continue to
enhance the trajectory of research about the self-regulation theory, test anxiety, and the
relationship between self-regulation and student academic achievement. Subsequent studies
could replicate this study implementing the QCT with a larger sample of eleventh and twelfth
grade students. Additional studies could also utilize various student populations, such as but not
limited to, elementary and middle school students who have not met proficiency on the state
reading assessments to further understand the relationship between the QCT and student
academic achievement.
Most importantly, this study’s results contribute to the field of education in both research
and practice by demonstrating a positive relationship between the QCT and student academic
achievement for this group of test-takers. The findings assist in reducing the gap in literature
with interventions to improve student academic achievement on high-stakes assessment required
to graduate. Future research could use the findings to enhance the understanding of the
relationship between the QCT and academic achievement. Equally important, schools could
apply these findings and initiate a paradigmatic change in education by teaching the QCT, a
natural, free, and simple technique, which could potentially increase student academic
achievement as it did for this group of test-takers and could positive alter students’ lives not just
for a day but for a lifetime.
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