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Abstract
Self-regulation is an important factor influencing school performance among elementary school
students. Poor self-regulation may be the result of difficulties with sensory processing, executive
functioning, and/or emotional regulation. Leah Kuypers, an occupational therapist and educator,
developed The Zones of Regulation®: A Curriculum Designed to Foster Self-Regulation and
Emotional Control (Zones) (Kuypers, 2011), which aims to improve students’ self-regulation in
school. The current study examined student and teacher perceptions of self-regulation skills
during participation in a pilot Zones program at an urban elementary school in Harrisburg,
Pennsylvania. The students’ and teachers’ perceptions of behavioral and emotional regulation
skills were assessed at the beginning of the program and again after several months, using a
standardized assessment tool. The teachers also completed a survey about their opinions on the
use of the Zones. The aim of this study was to identify if the students and teachers perceived a
positive change in self-regulation after participation in the Zones. The results suggest that the
teachers perceived a positive change in self-regulation in their students, while the students did
not perceive a positive change in their own skills. The teachers also shared their concerns and
considerations about how the Zones could be implemented more effectively. Further research on
the use of the Zones is needed using a more reliable assessment tool.
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The Use of the Zones of Regulation® in an Elementary School: Student and Teacher Perceptions
Literature Review
“Kids do well if they can.” – Ross W. Greene, PhD (2014, p. 11)
Clinical child psychologist, Ross Greene, has attempted to put to rest the negative
assumptions about children who exhibit challenging behaviors with this one simple, but
profound, quote. In a national report by Scholastic and the Bill & Melinda Gates Foundation
(2012), 68% of over 10,000 surveyed teachers noted increases in behavioral issues among their
students. One teacher stated, “Our biggest challenge is controlling behavior of students who are
not ready to learn and disrupt the learning of other students” (Scholastic, Bill & Melinda Gates
Foundation, 2012, p. 48).
Parents, educators, and other professionals have been working to discover the root of
these problems, and to find appropriate interventions to help children succeed. Greene argues
that these children are not manipulative, spoiled, resistant, or defiant; rather, they are lacking the
necessary skills for appropriate behavior. These children are lacking the skills of “flexibility,
adaptability, frustration tolerance, and problem solving” (Greene, 2014, p. 10). These skills are
all components of self-regulation, which has been found to play an important role in children’s’
behavior and school performance (Blair & Diamond, 2008). Children who have difficulty with
self-regulation are more likely to have lower academic achievement rates and exhibit more
emotional and behavioral problems (Ponitz, McClelland, Matthews, & Morrison, 2009).
What is Self-Regulation?
Numerous sources provide a range of definitions for self-regulation. Psychologists Vohs
and Baumeister (2004) define self-regulation as “the many processes by which the human psyche
exercises control over its functions, states, and inner processes (p. 1). These authors have also
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described self-regulation as including the regulation of thoughts, emotions, impulses, attention
processes, and task performances. Blair and Diamond (2008) refer to self-regulation as
“volitional cognitive and behavioral processes through which an individual maintains levels of
emotional, motivational, and cognitive arousal that are conducive to positive adjustment and
adaptation” (p. 2). Ponitz et al. (2009) use the term behavioral regulation, which appears to be
synonymous with self-regulation. These authors describe behavioral regulation as including the
demonstration of executive functioning skills through gross motor actions.
Psychologists Schmeichel and Baumeister (2004) describe the test-operate-test-exit
(TOTE) system, which is a feedback loop process that occurs during self-regulation. The concept
of the TOTE system is similar to the desired regulation process taught in the Zones. In the test
phase, a person determines their present emotional/behavioral state and then compares this state
to their optimal emotional/behavioral state. If the two states do not match up, the operate phase
begins, which elicits actions that help the person reach their desired state. Once the desired state
is reached in the second test phase, the TOTE process is completed, or exited (Schmeichel &
Baumeister, 2004). Failure to self-regulate can occur due to a problem during any of these
phases. The Zones appears to teach students to be able to successfully complete the TOTE
process and regulate their emotions and behavior.
Development of Self-Regulation
Kopp (1982), a developmental psychologist, describes five phases of self-regulation
development that occur between birth and three years of age. The first phase is the
neurophysiological modulation phase, which occurs between birth and three months. During this
phase, the young infant begins to neurologically regulate their sleep and wakeful states to
conform to the day and night routines of caregivers (Kopp, 1982). During the first month, an
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infant’s behaviors are based solely on innate reflexes, such as the sucking reflex when something
is put into the mouth (Mandich, 2005). Between one and three months, infants exhibit primary
circular reactions where they begin to repeat actions that are interesting, such as sustaining visual
focus on a certain object. Infants will also begin turning towards stimuli that they find
pleasurable. Additionally, infants will start to repeat certain behaviors that they see, such as
opening their mouth or sticking out their tongue (Mandich, 2005). These developments are a
starting point for future behavioral modulation.
The second phase is the sensorimotor modulation phase, which takes place between three
and 12 months of age, where infants begin exploring their environment (Kopp, 1982). Between
four and six months, infants enter the secondary circular reactions phase, where they
intentionally repeat actions that result in an interesting effect, such as shaking a toy that makes a
sound (Mandich, 2005). These actions are primarily related to the environment, as the infant
realizes they have control over it. Around eight months, infants will begin to purposefully
manipulate objects, such as moving one toy to reach another toy underneath it (Mandich, 2005).
By nine months, infants begin to experience a variety of emotions in response to external
events. Between seven and nine months, they begin to express the emotions of anger and fear.
Between ten and twelve months, an infant’s ability to manipulate objects continues to improve,
and they will engage for longer periods in games and activities that involve this skill (Mandich,
2005). Diamond (1991) also noted emerging cognitive control in infants at this time using A-notB tasks. By the time they reach 12 months of age, infants are able to control the impulse to
search in only the location they last saw an object hidden, and begin searching for the object in
other locations. This phase helps infants organize objects in their world and to become aware of
their own actions.

THE USE OF THE ZONES: STUDENT AND TEACHER PERCEPTIONS

6

The third phase is control, which begins to emerge between 12 and 18 months of age.
Children at this age begin to understand demands from others or tasks to be completed. They
begin to exhibit control over their actions, interactions, and emotions in regard to these demands
(Kopp, 1982). For example, children begin to respond to caregivers telling them not to do
something or touch an object. Children at this age begin to develop a very basic concept of self
and are able to differentiate between self and others or objects. They begin to understand what is
and is not appropriate according to their caregivers, but are not able to reflect on these behaviors
and fully understand the reasons for their appropriateness (Kopp, 1982). Posner & Rothbart
(1998) also found that children at this age begin to resolve conflicts, correct errors, and plan new
actions.
Children’s understanding of the self improves in the next phase, the emergence of selfcontrol and the progression to self-regulation, which begins around two years of age. Children
begin to monitor their behavior according to expectations without an external force, such as a
parent directing their behavior (Kopp, 1982). This modulation begins to occur intrinsically,
based on what the child has learned to be acceptable in the past. A stronger sense of self and
identity develops during this phase, as the child can begin to associate specific feelings with their
actions and how others act toward them (Kopp, 1982).
Kopp (1982) differentiates between self-control and self-regulation based on the child’s
ability to adapt their behavior in new situations. She believes self-regulation becomes more
developed throughout the pre-school years. Children in preschool become very active and driven
to explore their sensory environment (Bukatko & Daehler, 2001). One study concluded that
children are able to purposefully inhibit their behaviors around four years old (Posner &
Rothbart, 1998). Skills related to cognition, reasoning, and memory are typically fully developed

THE USE OF THE ZONES: STUDENT AND TEACHER PERCEPTIONS

7

by age five (Cronin, 2005). When children enter elementary school at five years of age, they face
a host of new challenges; they must learn to sustain their attention and not allow themselves to
become distracted (Entwisle & Alexander, 1998). If the child has not successfully progressed
through the development of self-regulation prior to this point, basic academic tasks may be
difficult to complete.
The Zones of Regulation
Recognizing the correlation between self-regulation and school performance, Leah
Kuypers, an occupational therapist and educator, developed a curriculum entitled The Zones of
Regulation®: A Curriculum Designed to Foster Self-Regulation and Emotional Control
(Kuypers, 2011) (hereafter referred to as the Zones). The program was designed for students who
have difficulty with self-regulation, regardless of whether they have any kind of diagnosis. The
curriculum is represented by four colored zones (blue, green, yellow, and red) that are used to
describe how one is feeling, as shown in the image below.
Figure 1. The Four Zones

Figure 1. A table that shows the four colored zones that describe how one is feeling. Adapted
from “Zones of Regulation,” by M. K. Chadsey, 2013, Evamere Elementary. Copyright 2013 by
Hudson City Schools.
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Using a cognitive behavioral approach, the Zones curriculum aims to teach students a
variety of skills that will lead to appropriate self-regulation. These skills include: recognizing a
range of emotions, understanding the emotions they are feeling and being able to identify what
zone they are in, reading others’ facial expressions and understanding what others are feeling,
and gaining perspective about how others see and react to their emotions. Additionally, students
should gain an understanding of events that trigger less regulated states, and when and how to
use tools and strategies to move to a desired zone. The various strategies that are provided in the
Zones include calming techniques, cognitive strategies, and sensory supports (Kuypers, 2011).
Three Components of Self-Regulation
In the Zones book, Kuypers (2011) describes three neurological components that play a
role in a child’s ability to self-regulate: sensory processing, executive functioning, and emotional
regulation. These three processes are interrelated and depend on one another for overall selfregulation ability (Kuypers, 2011). In the following sections, these three processes will be broken
down and analyzed to explain how each affects a child’s school performance.
Sensory processing. Each day, a person encounters an innumerable amount of sensory
experiences. These experiences include any event that involves the five senses most people
recognize: vision, hearing (auditory), touch (tactile), smell (olfactory), and taste (gustatory), as
well as two other senses: movement and the body in relation to gravity (vestibular) and the
awareness of the body in space (proprioception) (Kuypers, 2011). Throughout the day, the
nervous system is responsible for taking in all of these sensations, or stimuli, and making sense
of them so the body can respond. For example, if the TV is too loud or there is an unpleasant
smell, the nervous system will recognize this and alert the body that something needs to be
changed. The person may then utilize an adaptive response, such as to turn the TV down or move
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away from the source of the unpleasant smell. But how exactly does the brain recognize when a
reaction to a stimulus is necessary? This occurs through sensory processing.
In her model of sensory processing, occupational therapist Dunn (2007) argues that the
nervous system interacts with self-regulation strategies. Within the nervous system people have
neurological thresholds, which is the trigger point where a nerve cell becomes activated by input.
People can have low sensory thresholds, in which they respond to stimuli easily, or high sensory
thresholds, in which a large amount of stimuli is necessary to cause activation (Dunn, 2007).
These neurological thresholds interact with a person’s self-regulation strategies. People have a
passive strategy if they let things happen without trying to control them, or an active strategy if
they try to control the amount and type of input they are experiencing (Dunn, 2007).
Dunn (2007) states that this interaction between the nervous system and self-regulation
strategies creates four patterns of sensory processing: sensation seeking, sensation avoiding,
sensory sensitivity, and low registration. No one has only one pattern of sensory processing;
people may have different patterns for different sensory systems. Dunn (2007) found that these
four patterns apply to all age groups, and to people with and without disabilities.
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Figure 2. Winnie Dunn’s Model of Sensory Processing

Figure 2. Table that shows the relationship between sensory thresholds and self-regulation
strategies. Four patterns of sensory processing and their characteristics are shown. Adapted from
“Sensory modulation disorders in childhood epilepsy,” by J. van Campen, F. Jansen, N.
Kleinrensink, K. Braun, and H. Bruining, 2015, Journal of Neurodevelopmental Disorders, 7,
Copyright 2015 by van Campen et al.

Dunn (2007) emphasizes the importance of applying sensory processing concepts in
natural environments, including the school setting. It is important for therapists to help families
and teachers develop strategies to help children meet their sensory processing needs within their
daily routines to optimize functioning.
Evidence from research compiled in a systematic review found that children with sensory
processing and integration difficulties displayed lower participation in school activities,
decreased academic achievement and attention, and a higher risk for learning difficulties (Koenig
& Rudney, 2010). Sensory processing difficulties have been linked to several comorbid
conditions, including fragile X syndrome, motor disorders such as developmental coordination
disorder (DCD), and autism spectrum disorder (ASD) (Koenig & Rudney, 2010).
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In a study on sensory processing and occupational performance in children with fragile X
syndrome, children who had aversive-avoidant sensory behaviors scored lower in school
function (Baranek et al., 2002). Dewey, Kaplan, Crawford, and Wilson (2002) conducted two
studies that compared children with DCD to children without a motor disorder. The children with
DCD performed more poorly on attention tasks and academic tasks, including spelling, reading,
and writing, compared to the children without a motor disorder (Dewey et al., 2002).
Tomchek & Dunn (2007) explored sensory processing disorder (SPD) in children with
ASD. The literature indicates an occurrence of SPD in 42% to 88% of people with ASD
(Tomchek & Dunn, 2007). In a study of 258 children aged five months to six years, 69% of those
who had ASD had increased sensory symptoms on the Sensory Experiences Questionnaire
(Baranek, David, Poe, Stone, & Watson, 2006). Children who have both SPD and ASD can have
difficulties with various forms of processing. In a chart review of 200 children with ASD, 100%
of the participants had difficulties with auditory processing (Greenspan & Weider, 1997).
Children may experience auditory hyporeactivity, such as not responding to their name (Baranek,
1999). They may also experience auditory hyperreactivity, such as being sensitive to loud noises
(Rimland & Edelson, 1995). They may have difficulties with visual processing, and therefore
avoid eye contact and examine objects using peripheral vision (Baranek, 1999). Children can
also be sensitive to tactile stimuli, avoiding being touched and becoming upset about certain
clothing textures (Baranek, Foster, & Berkson, 1997).
Further, Baranek et al. (1997) found that difficulties with sensory modulation may be a
factor in impaired attention and arousal in children with ASD. Two studies using the Sensory
Profile found children with ASD more often exhibited behaviors related to oral sensitivity,
inattention/distractibility, and fine motor/perceptual factors (Watling, Deitz, & White, 2001;
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Ermer & Dunn, 1998). Watling et al. (2001) also found more behaviors among children with
ASD in the sensory seeking, emotionally reactive, low endurance/tone, and poor registration
categories.
A child exhibiting one or many of these characteristics does not necessarily mean they
have ASD. A study by Fertel-Daly, Bedell, & Hinojosa (2001) found that preschoolers with ASD
had improved attention in school after wearing weighted vests for tactile input. If sensory input
improved attention in these children with ASD, it may also help children who do not have ASD.
Children who have diagnoses such as those discussed often receive sensory supports in the
classroom, and sensory supports are one of the main tools utilized in the Zones.
Executive functioning. Executive functioning is another important component of selfregulation. It is defined as the ability to alter and control one’s behavior using high-level
cognitive processing (Schmeichel & Baumeister, 2004). Executive function affects several
abilities that are important to school function, including: planning, impulse control, decisionmaking, problem solving, attention, switching tasks, and carrying out new tasks (Schmeichel &
Baumeister, 2004). Ponitz et al. (2009) further described several executive function skills that are
important to self-regulation in the classroom setting, such as attention, memory, and inhibitory
control. These skills aid children in carrying out numerous classroom tasks, including listening to
the teacher, focusing on tasks, remembering instructions, and remembering to raise their hand
instead of talking out (Ponitz et al., 2009).
In Greene’s book, The Explosive Child (2014), a major focus is placed on problemsolving skills, which is an important component of executive functioning. Greene believes that
lagging skills and unsolved problems cause many of the challenging behaviors exhibited by
children. Lagging skills are skills that the child lacks or are underdeveloped that lead to problem
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behaviors. Examples include difficulty with transitions, difficulty considering the consequences
of actions (impulsivity), difficulty expressing concerns, needs, or thoughts in words, and sensory
and motor difficulties. Unsolved problems refer to the situations where the demands placed on
the child exceed the skills they possess, which is what causes challenging behaviors to emerge.
Greene (2014) states that it is important to identify the skills a child is lacking and then use that
knowledge to identify the difficult situations that arise due to these lagging skills.
Greene (2014) proposes that rewards, punishments, and consequences may not be
sufficient for handling problem behaviors. He suggests that an alternative approach focusing on
problem solving may be more appropriate for difficult situations. He emphasizes that the best
option for working through these difficult situations is through collaborative problem solving,
where the adult and child work together to reach a solution. Greene provides three steps to
collaborative problem solving for the adult to utilize. First, the adult must understand the child’s
perspective about a specific situation or problem by talking to him or her about it. After
thoroughly listening to the child’s concerns and gaining an understanding of their perspective,
the adult can then define the problem by describing their concern. Once the child and adult have
both shared their concerns, the adult should invite the child to begin to solve the problem
together (Greene, 2014).
Greene’s emphasis on problem solving is shared with the Zones curriculum. The Zones
promotes an adaptive approach of students identifying situations that are difficult for them and
identifying solutions to help them deal with problems when they arise. This method aids children
in the use and improvement of their problem-solving skills. This problem solving is also
completed collaboratively with the child’s teacher, who may help the child come up with
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solutions. The child must communicate with the teacher when he or she wants to utilize a
solution/tool to deal with a problem.
McClelland, Acock, & Morrison (2006) found that teachers’ ratings of the functioning
and behavior of their classroom were correlated with achievement levels in second through sixth
grade. Howse, Calkins, Anastopoulos, Keane, & Shelton (2003) also found that behavioral
regulation was correlated with achievement. Ponitz et al. (2009) aimed to replicate this study by
assessing kindergarten achievement outcomes using teacher ratings of classroom functioning and
the Head-Toes-Knees-Shoulders (HTKS) task. The HTKS task requires children to respond to
several different commands. The executive function skills of attention, memory, and inhibitory
control that are important for classroom functioning are needed to complete the HTSK task. High
scores on the HTKS task were correlated with high teacher ratings of classroom behavioral
regulation (Ponitz et al., 2009).
Emotional regulation. A third component of self-regulation is emotional regulation.
Howse et al. (2003) referred to emotional regulation as the ability to manage, modulate, inhibit,
and enhance emotions. Emotional regulation is also called “affect regulation” by psychologists
Larsen & Prizmic (2004). One function of affect regulation is “to limit the residual impact of
lingering emotions and moods on subsequent behavior and experience” (Larsen & Prizmic, 2004,
p. 41). Children who become easily frustrated and are often in a bad mood may have trouble with
attention, task completion, and other classroom behaviors (Howse et al., 2003). A child may
have difficulty regulating behavioral and cognitive function if he or she is concurrently devoting
more time and energy to dealing with challenging emotions. This leads to skills and behaviors
such as planning and problem-solving being underdeveloped and underutilized by these children,
which can cause difficulties in the classroom (Blair, 2002).
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Sarnii (1999) refers to the related broad concept of emotional competence, which
includes understanding and regulating emotions, displaying empathy, and adapting and coping
with difficult emotions. Researchers believe that school curricula need to focus more on social
and emotional learning (Zins, 2001), which is a main facet of the Zones program. Attention, as
was discussed previously as a component of executive function, plays a large role in emotional
competence. The experience of certain emotions can hinder a child’s ability to pay attention in
school.
Denham (1998) differentiates between emotion knowledge and emotion expression as the
two components of emotional competence. Emotion knowledge consists of understanding
emotions, what causes certain emotions, and what certain emotions look like (Denham, 1998;
Izard, 2001). Children who lack emotion knowledge are more likely to have difficulty with peers
and teachers, which affects their ability to remain attentive to academic tasks (Izard et al., 2001).
Emotion expression refers to how children show their emotions. Emotion expression is partially
based on a child’s temperament, but also how well developed their emotional competence is
(Trentacosta & Izard, 2007). Ruff & Rothbart (1996) believe that the expression of positive
emotions is related to attention competence. The expression of anger or sadness may occur when
a child is struggling to pay attention to certain tasks in school (Trentacosta & Izard, 2007).
Trentacosta & Izard (2007) measured emotion knowledge, emotion expression, and
attention competence of first and second graders. The results indicated a relationship between the
understanding of emotions and attention ability, as found in previous research. A relationship
was also found between emotion expression and attention, as children with higher attention
competence were nominated as happy by their peers more often than children with lower
attention competence (Trentacosta & Izard, 2007).
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A study of school readiness and self-regulation in children in a Head Start program found
that the interplay between both cognitive control and emotion were necessary for school
readiness (Blair & Razza, 2007). Blair (2002) further suggests that the combination of these
processes allows students to feel that they are capable of learning. Based on research findings,
there is strong evidence for focusing on emotional, attention, and behavioral regulation in
children in order to promote school success (Blair & Diamond, 2008).
Conclusion
If a child is displaying difficult behaviors or performing poorly in school, it is imperative
to gain an understanding of why these problems are occurring. As Rosse Greene has emphasized,
children do not perform poorly by choice. Combined with knowledge of self-regulation skills,
the Zones can be used for the development and improvement of skills that foster successful
school participation in children.
Current Research Study
During a search of the literature, no studies were found that examined the use of the
Zones. Research is needed that will provide evidence for the effectiveness of the Zones in a
school setting. An urban elementary school in Harrisburg, Pennsylvania implemented the Zones
of Regulation curriculum school-wide during the current 2015-2016 school year. The aim of this
research study was to examine student and teacher perceptions of self-regulation skills during
participation in the pilot Zones of Regulation Program. The research question was: after several
months of participation in the Zones of Regulation Program, do students and teachers perceive a
positive change in the students' self-regulation skills?
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Method
Assessment Tools
Possible assessments that measure self-regulation were examined using the Asher
Assessment Tools book and the library of assessments in the Occupational Therapy Department
at Elizabethtown College. There were limited assessment tools readily available that are reliable
in measuring self-regulation and can be given in a short period of time. The Behavior
Assessment System for Children (BASC) was chosen as it most closely matched the criterion
being searched for. The BASC is used to measure behavioral and emotional strengths and
weaknesses in children. The BASC-3 Self-Report of Personality Interview (SRP-I) was used for
students in kindergarten through 2nd grade, and the BASC-2 BESS student form was used for
students in 3rd-5th grade. The teachers also completed the BASC-2 BESS teacher form for
students in all grades.
The BASC-3 SRP-I (see Appendix A) is an interview designed for use with children ages
six and seven years old. The interview consists of 14 yes or no questions that are asked of the
child. Follow-up questions are also asked when the child gives an answer that may indicate a
behavioral or emotional problem. Items 2-12 of the interview are scored using the table provided
in the manual. The total score corresponds with a numeric range, which can fall either in the low,
average, high, or very high range. The categories are based on a representative normative
sample; scores in the low range are one or more standard deviations below the mean, high scores
are one to two standard deviations above the mean, and very high scores are two or more
standard deviations above the mean. The answers given to the follow-up questions are important
in understanding the specific problems the child is experiencing. It is important to note that the
developers of the SRP-I recommend that the assessment not be used alone for the determination
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of problems, but in conjunction with other assessment tools. For the purpose of this study, it was
deemed sufficient to use the SRP-I along with the BASC-2 BESS Teacher Form to gather data.
The BASC-2 BESS consists of brief screening measures that determine behavioral and
emotional strengths and weaknesses in children and adolescents. The assessment has three
forms: a teacher form, a parent form, and a student form. For this study, the specific forms used
included: the Child/Adolescent (3rd-12th) Student Form (see Appendix B), consisting of 30
questions, and the Child/Adolescent (K-12th) Teacher Form (see Appendix C), consisting of 27
questions. The questions are Likert-type scale items with the following options: never,
sometimes, often, or always. The forms were scored manually using the table provided in the
manual. Each form yields a raw score, which can then be converted into two types of normative
scores: a T score and a percentile. The scores can be compared between two different norm
groups: combined-sex, where both males and females are included, or separate-sex, where scores
can be compared to only males or females.
Along with the standardized assessment tools, each of the teachers completed a short
Zones questionnaire (see Appendix C) written by the researcher at the end of the post-test period.
The questionnaire consists of five open-ended questions that ask teachers to share their opinions
and perceptions on the use and effectiveness of the Zones. The questionnaire was e-mailed to
each teacher to be completed and e-mailed back to the researcher. The questionnaire took about
5-10 minutes to complete.
Participants
One class from each grade level K-5 was chosen using random sampling. Once all of the
classrooms were selected, parental consent forms were sent home to every student in each class,
anticipating that at least five would be returned in each. The goal was to have a total n of 30
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students. If more than five parental consent forms were returned in one class, the first five forms
that were received were chosen as the participants in the study. There were initially five students
in each grade K-3. Only four parental consent forms were received for 4th grade, so six students
were chosen from 5th grade to help the total n reach 30 students. All 30 students were assessed
during the pre-test period.
Before the post-test was given, it was discovered that one kindergartener was five years
of age during the pre-test. The BASC-3 SRP-I can only be given to children ages six and seven,
so this student was dropped from the study and not included in the results. It was also determined
that two second grade students turned eight years of age before the post-test period, rendering
them ineligible to complete the BASC-3 SRP-I, so these students were also dropped from the
study. Additionally, one first grade student moved out of the school district before the post-test
period, and was dropped from the study as a result. These four students were therefore excluded
from the final results; subsequently, a total of 26 students (19 females, 7 males) were assessed at
both the pre-test and post-test periods.
Design
This study was conducted using a single-group pretest-posttest design. The BASC
assessments were administered during the beginning of the school year (pre-test period), and
towards the end of the school year (post-test period). A pretest-posttest design was chosen in
order to examine changes in perceptions of the students’ self-regulation skills after exposure to
the Zones. A single group consisting of 26 students (19 females, 7 males) was assessed. There
was no control group because the curriculum was implemented for all students in the school. Due
to time constraints, it was not reasonable to have a control group from a different school.
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Procedure
The Institutional Review Board (IRB) at Elizabethtown College approved the study (IRB
#799418-2). During the first two weeks of December 2015, the pre-test assessments were
completed. Each student was provided with a child assent form that included a verbal description
of the project and their participation in it. The students were able to verbally give their consent to
participate in the study and had an adult print their name on the form for them, or signed it on
their own if they were able to. The data were de-identified by giving each student an
identification number that was used on all of their forms.
Melissa Black, an occupational therapist and department chair at the elementary school,
supervised the assessment periods. Students in grades K-2 were pulled from their classrooms
individually and given the BASC-3 SRP-I. For the first few assessments, Melissa read the
questions to the students and I filled out their responses on an answer sheet. After completing a
few assessments we switched roles, and I asked the questions and Melissa filled out the answer
sheet.
Students in grades 3-5 were pulled from class in groups, one grade at a time. The students
were provided with the BASC-2 BESS Student Form and an answer sheet. The questions were
read out loud to the students and it was made sure that each student was on track. During this
process, I read the question out loud to the students while also supervising two to three of the
students, while Melissa supervised the other two to three students. This was done to ensure that
each child understood what they were doing and was following along. The BASC-2 BESS
Teacher Form was provided to the teachers at the beginning of the test period and the forms were
returned to me. This procedure was completed again during the second week of March 2016 for
post-test results. Additionally, the teachers completed the Zones questionnaire at this time.
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Each assessment was scored manually by following the protocols outlined in the
assessment manuals. For the BASC-2 BESS forms, raw scores were converted to T scores and
percentiles using the chart in the manuals. All of the data were compiled into a pretest and
posttest spreadsheet for grades K-2 and grades 3-5.
Results
The results of the assessments are presented in the following tables. The first set of tables
consists of the scores for children in grades K-2, and the second set of tables consists of the
scores for children in grades 3-5. The BASC-2 BESS results include a raw score, a T score, and a
percentile. The raw score is obtained using the table in the assessment manual. The T score
shows how far a score is from the average score of the norm group. The T scores for the Total
Score scale have a mean of 50 and a standard deviation of 10. So for example, a T score of 70
means that the student’s total score is 2 standard deviations above the norm-group mean. The
percentile is the percentage of the norm sample scoring at or below a specific raw score. For
example, a percentile of 90% means that 90% of the norm sample scored at or below the given
raw score.
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K-2nd Results
Table 1
Student Characteristics

ID #
K-1
K-2
K-3
K-4
1-1
1-3
1-4
1-5
2-1
2-2
2-3

Grade
K
K
K
K
1st
1st
1st
1st
2nd
2nd
2nd

Gender
F
F
M
F
M
M
F
F
F
F
F

Pre-test (Dec ’15)
Age
6
6
6
6
6
6
6
7
7
7
7

Post-test (Mar ’16)
Age
6
6
6
6
7
7
6
7
7
7
7
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Table 2
BASC-3 Self-Report Interview (SRP-I)

ID #
K-1
K-2
K-3
K-4
1-1
1-3
1-4
1-5
2-1
2-2
2-3

Pre-test (Dec ’15)
Raw score
Range
4
Average
4
Average
1
Average
3
Average
1
Average
0
Low
3
Average
7
High
3
Average
3
Average
1
Average

Post-test (Mar ’16)
Raw score
Range
8
High
4
Average
0
Low
4
Average
2
Average
0
Low
7
High
4
Average
1
Average
4
Average
1
Average

Low Average High Very High
0

1-5

6-8

9-11

Score Key
Table 2 displays the results of the BASC-2 SRP-I, as well as a key of the categories that
correspond to each score. The scores reflect the possibility of behavioral and emotional problems
in the students. Most of the students scored in the average range at both the pre-test and post-test.
K-1 and 1-4 increased from average to high, K-3 decreased from average to low, and 1-5
decreased from high to average.
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Table 3
BASC-2 BESS Teacher Form (Combined-Sex Norm)

ID #
K-1
K-2
K-3
K-4
1-1
1-3
1-4
1-5
2-1
2-2
2-3

Pre-test (Dec ’15)
Raw score
T score
Percentile
55
76
99%
15
45
38%
27
54
67%
27
54
67%
20
49
50%
22
51
57%
45
69
95%
36
61
85%
4
37
8%
30
57
74%
19
48
48%

Post-test (Mar ’16)
Raw score
T score
Percentile
62
82
99%
22
51
57%
22
51
57%
21
50
53%
10
41
22%
15
45
38%
37
62
88%
19
48
48%
5
37
8%
26
54
67%
14
44
33%

Table 3 displays the results of the BASC-2 BESS Teacher Form when compared to a
representative normative sample of both males and females. In kindergarten, K-1 and K-2 had
increased scores and K-3 and K-4 had decreased scores. In first grade, all four students had
decreased scores. In second grade, 2-1 maintained the same score, and the other two students had
decreased scores. Overall, a majority of the students’ scores decreased between the pre-test and
post-test assessments.
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3rd-5th Results
Table 4
Student Characteristics

ID #
3-1
3-2
3-3
3-4
3-5
4-1
4-2
4-3
4-4
5-1
5-2
5-3
5-4
5-5
5-6

Grade
3rd
3rd
3rd
3rd
3rd
4th
4th
4th
4th
5th
5th
5th
5th
5th
5th

Gender
F
M
M
F
F
F
M
F
F
F
F
M
F
F
F

Pre-test (Dec ’15)
Age
8
8
8
8
9
9
9
9
9
11
11
11
10
10
10

Post-test (Mar ’16)
Age
9
9
9
9
9
9
10
10
9
11
11
11
10
11
11
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Table 5
BASC-2 BESS Student Form (Combined-Sex Norm)

ID #
3-1
3-2
3-3
3-4
3-5
4-1
4-2
4-3
4-4
5-1
5-2
5-3
5-4
5-5
5-6

Pre-test (Dec ’15)
Raw score
T score
Percentile
18
46
36%
31
56
75%
17
46
36%
23
50
55%
39
61
86%
43
64
91%
45
66
93%
39
61
86%
16
45
32%
36
58
79%
13
40
17%
32
55
70%
26
50
53%
44
63
91%
44
63
91%

Post-test (Mar ’16)
Raw score
T score
Percentile
8
39
14%
38
61
86%
34
58
81%
46
66
93%
30
55
71%
46
66
93%
54
71
97%
41
61
87%
22
49
51%
48
66
94%
17
43
26%
36
58
79%
40
61
87%
52
69
96%
31
54
67%

Table 3 displays the results of the BASC-2 BESS Student Form when compared to a
representative normative sample of both males and females. In 3rd grade, 3-1 and 3-5 had
decreased scores, and the other three students had increased scores. All of the students in grades
4 and 5 had increased scores.
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Table 6
BASC-2 BESS Teacher Form (Combined-Sex Norm)

ID #
3-1
3-2
3-3
3-4
3-5
4-1
4-2
4-3
4-4
5-1
5-2
5-3
5-4
5-5
5-6

Pre-test (Dec ’15)
Raw score
T score
Percentile
15
45
38%
45
69
95%
31
58
77%
23
51
57%
18
47
45%
16
46
41%
29
56
72%
27
54
67%
15
45
38%
21
51
60%
2
36
3%
36
63
88%
36
63
88%
34
61
85%
21
51
60%

Post-test (Mar ’16)
Raw score
T score
Percentile
10
41
22%
35
61
85%
22
51
57%
15
45
38%
15
45
38%
11
42
24%
29
57
76%
24
54
68%
11
42
24%
18
49
52%
0
35
1%
22
52
63%
36
63
88%
32
60
83%
20
50
56%

Table 3 displays the results of the BASC-2 BESS Teacher Form when compared to a
representative normative sample of both males and females. All of the students had decreases in
scores, except for 4-2 and 5-4, who maintained the same score.
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Zones Teacher Questionnaire
All six teachers completed the questionnaire, and each provided responses to all five
questions. The amount of information provided varied, with as little as one paragraph to one and
a half pages. A common theme that was seen among the responses was seeing the advantage of
the Zones, but also providing suggestions for improvement.
Several teachers noted the positives of the use of the Zones. One teacher stated, “My
students have started to become more in control of their emotions. They are able to identify what
they need to do to be prepared to learn.” Another teacher noted, “I think talking about how
people feel helps the most and understanding that their emotions affect others.” Another teacher
commented on the effectiveness of tools: “The Toolkit has been the most beneficial. Having each
student come up with what works best for them has made them responsible for their actions
when they move out of the Green Zone.” They seemed to feel that their students had a better
understanding of their emotions and control over them. They also highlighted the use of tools as
a beneficial component to help their students move to a desired zone.
Along with the advantages, the teachers all had suggestions for how the use of Zones
could be improved. One teacher stated, “I do wish that there were more specifics in what should
be covered and how.” Another teacher noted difficulty with the 2nd grade students: “Students are
not sure when or how to use their tools and need to be led through that process.” Another teacher
also noted a lack of parental involvement: “I see no evidence that it is used at home by the
parents. I think this is a piece that I will be working to improve upon next year with regular
updates to parents about the Zones.”
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Discussion
For the K-2nd grade group, on the BASC-3 SRP-I most students scored in the average
range at both the pre-test and post-test. Two students had increases in scores and two students
had decreases in scores. These results do not provide evidence of change in the students’
perceptions of their self-regulation skills. On the BASC-2 BESS Teacher Form, decreases in raw
scores and T scores reflect positive changes in self-regulation skills. With a majority of the
scores decreasing, there is evidence that the teachers perceived a positive change in the students’
self-regulation skills between the pre-test and post-test.
For the 3rd-5th grade group, all but two students had increased scores between the pre-test
and post-test on the BASC-2 BESS Student Form. These results indicate that the students
perceived a negative change in their self-regulation skills. On the BASC-2 BESS Teacher Form,
all of the students had decreased scores except for two students who maintained the same scores.
With a majority of the scores decreasing, there is evidence that the teachers perceived a positive
change in the students’ self-regulation skills between the pre-test and post-test.
Across all grades, there did not appear to be a positive change in the students’ perceptions
of their own self-regulation skills. There were several issues that could have contributed to these
results. When reflecting on the assessment tools used, it seems there may not have been a good
fit between what was intended to be measured and what the tools actually measured. Many of the
questions were vague and unrelated to self-regulation. Several of the questions seemed too
complex for children of that age. Many K, 1st and 2nd graders were often confused about
questions such as “I feel like I am all alone,” or “I feel like I am always doing things wrong.”
Developmentally, children of this age are not capable of thinking about how they are thinking, a
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concept known as metacognition. Flavell (2000) stated that young children “tend to be very poor
at reporting their own recent or present thinking” (p. 20).
For the 3rd-5th graders, several students asked for the meaning of certain questions to be
clarified. Several students were concerned about what the test would be used for and who would
see their answers, so they may not have answered honestly. Additionally, there were a few times
when students were seen looking at each other’s answers. After hearing some questions, students
would identify how they were answering a question by laughing or saying things such as “that
always happens.” The other students in the group seemed to feed off of this and it could have
affected the way they answered.
Overall, there is evidence that the teachers perceived a positive change in the students’
self-regulation skills, with a majority of the scores on the teacher form decreasing. The
discrepancy between the student and teacher forms could relate to the understanding of the
meaning of the questions. The teachers were likely better able to understand what the questions
were asking and to identify the behaviors in their students.
Many teachers also noted positive improvements in their students on the Zones
questionnaire. They seemed to feel that their students had a better understanding of their
emotions and control over them. They also highlighted the use of tools as a beneficial component
to help their students move to a desired zone. While the teachers did see improvements in their
students, they also highlighted how they believed the Zones could be improved. Some of the
teachers seemed to want more direction in how to implement the Zones. Teachers of the younger
grades (K-2) noted difficulties in their students’ ability to understand the Zones content, due to
their developmental stage and lack of metacognition. Additionally, it seems that parental
involvement may be a component that was missing for the students, and needs to be emphasized
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more. Overall, it seems that the teachers noticed positive changes in their students’ selfregulation during implementation of the Zones, but that there are still areas that could be
improved on in future use of the curriculum.
Limitations
Because the school is implementing the Zones of Regulation Program for all students in
the school, it was impossible to have a control group. The absence of a control group creates
threats to internal and external validity. Confounding variables such as maturation effects cannot
be controlled for. Additionally, there were only 26 participants in the study, which is not a large
enough n to provide a representative sample of the population. Because of these factors, the
results of the study cannot be generalized to wider populations, and only provide preliminary
research that could be expanded on in the future. As mentioned previously, the assessment tools
used may not have been appropriate for this study. The data collected with these tools may not
provide accurate information about the students’ self-regulation skills.
Conclusion
Overall, this research provides preliminary evidence for the use of the Zones in an
elementary school. Teachers of students in K-5th grade identified a positive change in selfregulation skills among their students during participation in the Zones. The students did not
identify a positive change in their own self-regulation skills, but various factors may have
contributed to these results. Further research is needed to build on the evidence of the
effectiveness of the Zones.
Future Considerations
If this study were to be completed again, different assessment tools could be chosen. The
BASC-2 BESS Teacher Form could be beneficial to use again if there were no teacher form in a
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different chosen assessment. More time should be spent exploring various assessments and
assuring that there is evidence that the tool measures self-regulation. If there is currently no
reliable tool to measure self-regulation in school-aged children, one needs to be developed. If
there were less time constraints involved, a wider variety of assessment tools that have a longer
completion time could be considered. Additionally, all of the students could be assessed
individually if time allows. More participants could be included in the study, as well as a control
group from a school that is not utilizing the Zones.
Reflection
Completing this study allowed me to gain knowledge and begin to explore the research
process. I now have a better understanding of self-regulation and its components of sensory
processing, executive functioning, and emotional regulation. I also have a strong understanding
of the Zones and how it is used with children. I learned how to complete a literature review, and
to think about research designs and implementation. I could now make better decisions when
choosing assessment tools in the future. I also gained experience and an appreciation for working
with and researching elementary school students. I hope to be able to incorporate the use of the
Zones in my future practice as an occupational therapist.
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BASC-2 BESS Student Form
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BASC-2 BESS Teacher Form
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Appendix D
Zones Teacher Questionnaire
1. What material have you covered from the Zones so far this year?
2. What are your thoughts on the use of the Zones curriculum in the classroom?
3. Did you perceive a positive change in your students’ behavior after using the Zones
curriculum? Can you give any examples?
4. What aspects of the Zones did you find to be most beneficial to your students?
5. Anything else you would like to share about using the Zones curriculum this year?
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