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ABSTRACT

Mental health problems, especially anxiety and stress, are a growing concern in youth.
Physical activity (PA) has been shown to help decrease these feelings in children and
adolescents. Because children and adolescents spend a majority of each day in school, physical
education (PE) is an environment that can provide students the opportunity to participate in PA
during the school day, which could be key to supporting their mental health. However, research
examining students’ feelings of anxiety and stress during PE is limited. Therefore, the purpose of
this study was to determine how feelings of anxiety and stress change over the course of a high
school PE class, an art class, and a US history class. Participants included 9""-10" grade students
enrolled in either PE class, art class, or US history class. Over three days, students from each
class completed trait anxiety (first day only), state anxiety, and stress surveys at the beginning
and end of class in addition to wearing an accelerometer to measure PA levels during class.
Bivariate correlations, a chi-squared test for association, and a one-way analysis of variance
(ANOVA) were performed before the main analysis in order to determine any covariates that
need to be included in the main analysis. A three-way mixed model repeated measures
ANCOVA was performed as the main analysis to determine if there were statistically significant
differences in state anxiety and stress scores over the class period, between classes, and between
days. The results of this study did not find significant changes in students state anxiety and stress
scores over a class period, between classes, or between days. Future research should continue to

study PE and PA in order to understand the impact it has on student mental health.
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CHANGES IN FEELINGS OF ANXIETY AND STRESS DURING HIGH SCHOOL

PHYSICAL EDUCATION, ART, AND US HISTORY CLASSES

by

KACIE LANIER

A Dissertation

Presented in Partial Fulfillment of Requirements for the
Degree of
Doctor of Philosophy

in

Physical Education Teacher Education
in

Department of Kinesiology and Health
in

the College of Education & Human Development
Georgia State University

Atlanta, GA
2024



Copyright by
Kacie V. Lanier
2024



DEDICATION

To my family and friends. Thanks for all of your support.



ACKNOWLEDGMENTS
Thank you to Dr. Wilson, Dr. Killian, Dr. Gurvitch, Dr. Shapiro, and Dr. Ellis. You all
have challenged me to be a better scholar. I would not be here without your support and
guidance. | would also like to thank Dr. Danielle Wadsworth from Auburn University for letting

me use her accelerometers.



TABLE OF CONTENTS

LIST OF TABLES ... Y%

LIST OF FIGURES. ...... oo e %

1 PHYSICAL EDUCATION PARTICIPATION AND STUDENT ANXIETY,

DEPRESSION, AND/OR STRESS: A SCOPING REVIEW ......cccccoceiiiiiiieiece e 1
RALIONAIE AN PUIPOSE. ...ttt bbbttt b bbbt b bt b 5
IMIEENIOM ...t bbbttt 6
EHGIDITTY CrITEITA ... eveveiteie bbbt b et b e b 6
SEAICIN STFALEGY ...evevetiitereeteet ettt ettt bbbt b e b st bt bt eb e bbb e b bbbt ebenre e 7
Selection of SOUICES OF EVIABNCE.........ccviviiiiiciierce e 7
Data ChArtiNg PrOCESS......eveuiite ettt sttt ettt bbb et bbb e et b bbbt be b ne b 7
Data TTBIMS ... e 9
SUMMAEY OF RESUIES ...t e et e e et e ta e teesteebeereeanees 9
L] | | USSP 9
Selection of SOUICES OF EVIABNCE.........ciiiiiiricicer e 9
Characteristics 0f SOUICES OF EVIABNCE.........ccoveiiiriciieeee e 10
SUMMANY OF RESUITS ...ttt bbb bbb et b e et b e bt benne 10

Research Question 1: What research has been conducted on the relationship between PE and

students’ feelings of anxiety, depression, and SIrESS?..........ccvviriiiriiiiiiine e 11
AANXIBLY .ttt bbb bR bR E R b bR e Rt R e bbbt bt n e nenes 11
(DT o] 1= o] o OO OSSOSO 12
SIS, ettt 13
ANXiety, DePression, ANA STIESS........cveiveriererereseseeeesieriesee e sresresreeseeseessesseseessessessesseessessessessenes 13



DEPIESSION NG SIFESS. ...e.viieiiiteiieiiete ettt ettt bbb bbbt b ettt eb ettt r et nbe e 14

Research Question 2: Of the research examining the relationship between PE and students’ feelings
of anxiety, depression, and stress, what, if any, characteristics of the study (e.g., program

characteristics, lesson characteristics, activity type, or interventions) impacted these feelings in

SEUORIIES? ...ttt bbbt bbb bbbt bbb bbb bbb bbbt b et b s 16
LeSSON CRAACTEIISTICS. ... vttt sttt bbbt nb e 16

o ATV Y/ LSS 17
INEEIVENTIONS. ...ttt bbbttt bt bbb bbbt b bbb e s 19
DIISCUSSION ...tttk bbbt b b bbbt e bbbttt b b e n e 20
LIMUEAEIONS 1.t r et e et n e n et 24
FULUIE RESBAICH ...ttt bbb bbbttt bbbt b 26
L0003 To] 1] o] o TSR T TSP ST P 26
RETEIEICES ...t b bbbt s 27

2 CHANGES IN FEELINGS OF ANXIETY AND STRESS DURING HIGH SCHOOL

PHYSICAL EDUCATION, ART, AND US HISTORY CLASSES.........ccoocviiiiiieeiiee e, 44
ANXiety and StreSS DEFINEA .....c.ooviiiiiii bbb 44

Prevalence of Anxiety and Stress AMONG YOULN ........ccooiiiiiiii i 45

Physical Activity and Mental HEalth ..o 46

Physical Education and Student Mental Health ..o 47

Purpose and ReSearch QUESLIONS .........co.iiiiieiieiiieie sttt sttt e sb et eesre e 49

IMIBENOOS ... bbb b ettt 50

RESEAICN DIBSIGN ...ttt bbbttt e b bt bt s bt e bt et et et sbeebe s bt ebe e b e e e e eenee it 50

e U0 = 0L OOV UR PP 51

PROCEUUIES. ...ttt ettt bbb st b b st bt ke s e b b e n e bt b et et s b ettt ne st n e 51



PartiCipant RECIUITMENT........cviiiiiiiee ettt ettt bttt be e 51

Study ProtoCOl STUAENTS. .....ecveieieiecccc s st a et sre b e e nenee e e 52
Y00 |V o (0 (oo o] I =Y Ut TS 54
DAt COIBCLION ...ttt bbb bbbt b bbb bbb 55
STUTRNES. ...t R Rt r Rt 55
TRACKEIS. e 56
IVIBASUIES ...ttt e bbbt e b e s b e s b e e e e n e e s e et e bt nr e e b e n e 56
Demographic INFOrMAtIiON. ........cccoi i e 56

N ) T=1 2SSO 57

S S, etttk R R R Rt r R r e 58
PRYSICAI ACLIVITY. ...cvieece et te e te et e nb e e neesseesteesteesteeteaneeaneas 58
FIEIA INOEES. ...ttt bbb bbb bbb bbb bbb e et b et nbe e 59
AANBIYSIS <.ttt b b b h b bR h R R b bt h bbb bbbt 60
STUBINTS. .ttt b et b et b et h e r s bRt nr et b e n e r e nr et r e r e 60
JLIEET: 0 1= £SO PPTTOTOPTRTOO 61
RESUITS. ...ttt bbbttt b bt 62
PrEliMINAY ANAIYSES .....veeiieeie ittt et et et e e s e s bt e sbe e be e beesteesaesnaesraeaaeenreenreenes 62
SAMPIE AESCIIPTION. ...ttt bt bbbttt sb ettt sbe e et b 62
Baseline differences DEtWEEN CIASSES. .......ooeiiirieiii e 65
Relationships between outcome variables at baseline and potential covariates. ...........ccccceevenienne. 66
VTGN ANAIYSIS ¢ttt bbb bt bbbt b et r bt nn s 67
SEALE ANXIBLY . ...ttt ettt bbbt b et bbb bRt et e bk bbb e Rt e r et e 67
PEICRIVEU SEIESS. ....evieeiiiteie ettt bbbt et b bbb bbb r et r e 68



[T [0 I 0] LR 70

SCNOOL. ..t 70

e ST U R PR PP 70

N ST PP RRVRRPROURPRN 72

L L] (o] 2SS 74
DHSCUSSTON ...ttt bbb bbb bbb bbb bbb bbbt e 76
SETBNGENS ..ttt bbb bbb R bbb bbb bt b et b e 83
LIMUEAEIONS 1.t r et e et n e n et 83
CONCIUSTON ...ttt b bbbt e ettt e nen e 84
RETEIEINCES ... ettt bbbt e bbb n e 86
APPENDICES ... ..ottt e et e e b et e e ab e are s 104
AAPPENTIX At b bbb E bbbt bR e R E et bttt nr e ebenr e 104
Appendix A.1 Search AIGOTTtNMS .......covoiiiiiii s 104

Appendix A.2 Overview of Reviewed Studies of Physical Education and Students’ Anxiety,

DEPreSSiON, ANG/OT SITESS .....viiiieieieie ettt ettt ste e et e e e e s te e te e beesaeareesraesreenreenreenes 105
APPENdiX B IRB MatEIal ..........coeiiiiieie ettt sne e sreenne s 115
Appendix B.1 Principal APproval LEIET ..o 115
Appendix B.2 Waiver 0f CONSENT FOMM. ..ot 116
Appendix B.3 StUAENt ASSENT FOMM.....c.iiiiiiiiie ettt sre e 118
Appendix B.4 Teacher Informed CONSENL.........ccooiiiiiiiiie e 120
Appendix B.5 Teacher INtErVIEW GUITE .........coviiieiiiieicereese et 122
APPENIX C SUPVEY INSEIUMENTS ..ottt e bbbttt 124
Appendix C.1 Demographic QUESLIONS. .........cciiiiiriiiieieieie e 124
Appendix C.2 State Trait Anxiety INVentory (STAI-5).....cccoiiiiiiiiieee e 126
Appendix C.3 Perceived SIreSS SCAIE ......c..ooiiiiiiiiieeee e e 127



APPENTIX D SUIVEY PACKEL........iiiiiitiiieiiiteieee ettt nr e bbb nn e 128

Appendix D.1 Day 1 Complete SUrVEY PaCKel ........c.covevveieiiiiie e 128
Appendix D.2 Days 2-4 Complete SUrVeY PacKet .........cccccoveiiiiiiiieceec e 134
Appendix E Supplemental TableS........c.ccvoiiiiiiiiisie e 139
Appendix E.1 Supplemental Correlations Table...........ccooiiiiiiiie s 139
APPENTIX F FIEIA NOTES ...ttt ettt et sb e b nne e 140
APPENAIX F.1 PE FIeld NOES........eiiiieiiiieie ettt sttt st e e sre e 140

vii



LIST OF TABLES

Table 1.1 Anxiety, Depression, and Stress Definitions ..............c.cooiiiiiiiiiiiiiiii i, 3
Table 2.1 Descriptive Statistics Table ....... ..o, 61
Table 2.2 Correlations Table ... 63
Table 2.3 State Anxiety Three-Way ANCOVA ReSUItS ........covviiiiiiiiiiiiiiiea, 65
Table 2.4 Perceived Stress Three-Way ANCOVA ReSUItS ........c.oovvviiiiiiiiiiiiiiieen, 66



LIST OF FIGURES
Figure 1.1 PRISMA flow chart including reasons for study exclusion. PRISMA Extension for

Scoping Reviews (PRISMA-ScRC): Checklist and Explanation ........................ccooeieil.



1 PHYSICAL EDUCATION PARTICIPATION AND STUDENT ANXIETY,
DEPRESSION, AND/OR STRESS: A SCOPING REVIEW

Mental health and wellbeing play a key role in overall health, especially psychological
health, yet mental health problems are a growing concern worldwide. The World Health
Organization (WHO) defines mental health as “a state of mental wellbeing that enables people to
cope with the stresses of life, realize their abilities, learn and work well, and contribute to their
community” (WHO, 2022, para. 1). Wellbeing is a person’s ability to feel good and function
well (Huppert & So, 2013). Primary and secondary school students describe wellbeing as a state
of “being” (e.g., their needs were met, they experienced a sense of satisfaction, they felt happy,
loved, cared for), “having” (e.g., rights, equality, relationships, voice, confidence), and “doing”
(e.g., looking after oneself, acceptance making good decisions; Powell et al., 2018). Mental
health and wellbeing can positively influence self-esteem, optimism, a sense of mastery and
coherence, relationships, and resilience (Lehtinen, 2008). In addition, positive mental health can
help reduce mortality and diminish the risk of chronic disease (Keyes, 2005; Keyes & Simoes,
2012). For students, positive mental health is related to academic achievement, fewer social
problems, and better physical health (Suldo & Shaffer, 2008).

The prevalence of mental health problems is increasing, particularly in the youth
population (WHO, 2021). Research suggests that mental health exists on a continuum and can
vary over the lifespan. For example, adolescents can experience exacerbated mental health
problems because of puberty and expectations from family, friends, school, and work (Granlund
etal., 2021). In addition, sports participation during adolescence can have a variable effect on
mental health (Graupensperger et al., 2021; MacDonald et al., 2012; Merglen et al., 2014; Panza

et al., 2020). Therefore, periods of good and bad mental health can be expected in the youth



population. Before the COVID-19 outbreak, the World Health Organization reported a 13%
increase in mental health conditions between 2007 and 2017 (WHO, 2021). The COVID-19
pandemic resulted in an even greater increase in mental health conditions (e.g., Czeisler et al.,
2020; Hossain et al., 2020; Kearney et al., 2021).

Anxiety, depression, and stress are three common mental health problems that negatively
impact mental health and wellbeing. Furthermore, anxiety and depression can be classified as
clinical or subclinical. While occasional anxiety, or subclinical anxiety, is a normal part of life,
clinical anxiety disorders, such as generalized anxiety disorder, panic disorder, social anxiety
disorder, and various phobia-related disorders, can occur when feelings of anxiety do not go
away, get worse over time, and interfere with daily activities (National Institute of Mental
Health, 2022). As with subclinical anxiety, feelings such as sadness, irritability, frustration,
restlessness, decreased energy, and difficulty sleeping are a normal part of life, but that does not
mean a person has depression (also known as major depressive disorder or clinical depression).
In order to be diagnosed with depression, the signs and symptoms of depression must be present
for at least two weeks (National Institute of Mental Health, 2022). This paper will focus on
subclinical anxiety and depression symptoms. Definitions of these constructs are found in Table
1.

Nearly 20% of the world’s children and adolescents report living with a mental health condition
(WHO, 2021). Data from the 2020 National Survey of Children’s Health showed that 7.8% of
children up to age 17 (about 5.6 million) experience anxiety, and 3.4% of children up to age 17
(about 2.4 million) experience depression (U.S. Census Bureau, 2021). In addition, teens

reported stress levels similar to adults (4.6 vs. 5.1 on a 10-point scale) and stress levels higher



than adults during the school year (5.8 vs. 5.1 on a 10-point scale; American Psychological

Association, 2014).

Table 1.1

Anxiety, Depression, and Stress Definitions

Construct Definition

Anxiety .

Depression .

Stress .

The apprehensive anticipation of future danger or misfortune
accompanied by a feeling of worry, distress, and/or somatic symptoms
of tension. The focus of anticipated danger may be internal or external
(American Psychiatric Association & American Psychiatric Association
DSM-5 Task Force, 2013, p.818).

Two types:

o Trait Anxiety is an individual’s predisposition or likelihood to
experience anxiety (Spielberger, 1966). It is often considered
part of the personality and refers to the tendency to attend to,
experience, and report negative emotions such as fears and
worries (Gidron, 2013).

o State Anxiety is temporary and is characterized by physiological
arousal (e.g., sweaty palms, rapid heart rate, shortness of breath,
and dry mouth) and consciously perceived feelings of
apprehension, dread, and tension (Endler et al., 1989;
Spielberger, 1966).

Feelings of sadness or grief. These feelings can negatively affect how a
person feels, the way he/she thinks, and how he/she acts and can lead to
a variety of emotional and physical problems that can lead to
withdrawal from usual activities (American Psychiatric Association,
2020).

The body’s response to pressures from a situation or life event and is the
degree to which a person feels overwhelmed or unable to cope with
these pressures (Mental Health Foundation, 2021).

Stress can produce mental or physical responses and can be a one-time
or a short-term occurrence or can happen repeatedly over time (National
Institute of Mental Health, 2020).

Stress can be caused by experiencing something new or unexpected,
experiencing something that threatens a person’s feeling of self, or can
be a feeling that a person has little control over a situation (Mental
Health Foundation, 2021), but it usually goes away once the situation is
over (National Institute of Mental Health, 2020).




The onset of COVID-19 and associated public health mandates (i.e., stay-at-home orders,
quarantine requirements) has exacerbated symptoms of anxiety, depression, and stress among
students (e.g., Active Minds, 2021; Giannopoulou et al., 2021; Tang et al., 2021). During this
time, 84.3% and 82.4% of high school and college students indicated an increase in stress and
anxiety, respectively, while 60.7% reported heightened symptoms of depression (Active Minds,
2021). The prevalence of anxiety, depression, and stress within student populations represents a
significant problem given that associated chronic conditions can endure into adulthood (e.g.,
Clarke & Currie, 2009; National Institute of Mental Health, 2021; Pao & Bosk, 2011; Pinquart &
Shen, 2011). Therefore, it is important to identify and understand potential mediating factors to
help moderate the impact of anxiety, depression, and stress in youth populations.

Physical activity (PA) and exercise participation are two factors that may reduce
symptoms of anxiety, depression, and stress and promote mental health in youth (Brown et al.,
2013; Cadenas-Sanchez et al., 2021; Carter et al., 2016; McPhie & Rawana, 2015; Norris et al.,
1992; Zhu et al., 2019). For example, two studies found that students who scored in the Healthy
Fitness Zone on the FitnessGram PACER test were more likely to have lower depression scores
(Farren et al., 2018; Rieck et al., 2013). In addition, students who indicated higher depression
and stress symptoms had lower levels of PA and fitness (Olive et al., 2016), whereas higher
cardiorespiratory fitness, muscular fitness, and speed scores were negatively correlated with
students’ levels of anxiety (Reigal et al., 2020). Opportunities for PA engagement may be
important for improving mental health by reducing symptoms of anxiety, depression, and stress
among youth.

Physical education (PE) is a K—-12 standards-based academic subject (SHAPE America,

2015) that incorporates the study of movement by developing students’ knowledge of the body



by teaching basic principles of anatomy, physiology, and biomechanics (Biel, 2019). It also helps
students develop behaviors related to PA, physical fitness, sportsmanship, self-efficacy, and
emotional intelligence (SHAPE America, 2015). Furthermore, it is where students can regularly
engage in PA during the school day (Center for Disease Control and Prevention, 2010). In
addition to enhancing motor skills and improving fitness, decision making, cooperation, and
conflict resolution skills (U.S. Department of Health and Human Services, 2012), PE is also
predictive of students’ daily moderate to vigorous PA (Chen et al., 2014). As 95% of children
and adolescents ages 5-17 attend school for 6 hr/day, 5 days/week (Center for Disease Control
and Prevention, 2015), PE offers an ideal setting to support students’ mental health through PA.
However, the school environment and the PE context represent a complex ecosystem that may
inhibit the positive mental benefits of PA in PE. For example, students who are unmotivated or
bullied usually show avoidance behavior (Ntoumanis et al., 2004) and have lower PA
participation in PE and overall (Jiménez-Barbero et al., 2020). It remains unknown whether PE
promotes or prohibits the reduction of symptoms of anxiety, depression, and stress, as would be
expected with increased PA among students.
Rationale and Purpose

There is evidence to suggest that levels of anxiety, depression, and stress continue to
increase and that PA may improve these mental health problems in adults and youth. However,
there are currently no existing reviews that examine how PE relates to or might impact anxiety,
depression, and stress among students. Therefore, the purpose of this scoping review was to gain
an understanding of the research that has been conducted on this topic. Given the relative paucity
of research and heterogeneity of study designs in this area, a narrative scoping review

methodology was determined most appropriate for this study. Scoping reviews allow for a broad



assessment of evidence in an area of interest that would be precluded by the more rigorous
requirements of a systematic review (Peters et al., 2020). In addition, this type of review has
become popular in the PE field in recent years (e.g., Killian et al., 2019; Richards et al., 2017,
2019) as it allows for the examination of the nature, scope, and volume of literature on a specific
topic (Munn et al., 2018) while also serving to inform more targeted research questions for future
inquiry (Davis et al., 2009). The researchers applied scoping review methods to identify and map
the available evidence related to PE participation and students’ feelings of anxiety, depression,
and/or stress (Munn et al., 2018). Guidelines outlined in the PRISMA Extension for Scoping
Reviews: Checklist and Explanation (Tricco et al., 2018) directed this review that aimed to
answer the following research questions:

1. What research has been conducted on the relationship between PE and students’ feelings
of anxiety, depression, and stress?

2. Of the research examining the relationship between PE and students’ feelings of anxiety,
depression, and stress, what, if any, characteristics of the study (e.g., program
characteristics, lesson characteristics, activity type, or intervention) impacted these
feelings in students?

Method
Eligibility Criteria
Eligibility criteria required that studies were (a) written in English; (b) peer-reviewed; (c)
available in full text; (d) included quantitative and/or qualitative measures of students’ feelings
of anxiety, depression, and/or stress as the primary outcome; and (e) conducted in a PE setting

during school hours.



Studies were excluded if they were (a) abstracts, (b) conference proceedings, (c) book
chapters, (d) unpublished dissertations, (e) articles published in non-peer-reviewed journals, (f)
focused on unrelated populations (e.g., college students or PE teachers), or (g) conducted in
unrelated contexts (e.g., recess or after school PA).

Search Strategy

Potential search terms were discussed between the authors during the initial phase of this
review. Search terms, databases, and search strategies were finalized in consultation with a
subject expert librarian (Aromataris & Riitano, 2014). Literature searches were conducted
through May 6, 2022, using the following databases: Academic Search Complete, APA
Psycinfo, ERIC, and SPORTDiscus. Database filters were used to ensure search results aligned
closely with the eligibility criteria established for this review. Examples of search terms included
PE, stress, anxiety, depression, primary school, and secondary school. The complete search
algorithms can be viewed in Appendix A.1. An overview of the article selection process is
provided in Figure 1.

Selection of Sources of Evidence

Title, abstract screenings, full-text reviews, and reference list searches were conducted by
the first two authors. Disagreements during screening were resolved through team debriefing,
and all authors agreed to the articles included in this review.

Data Charting Process

In a scoping review, the data charting process involves extracting all relevant information
from the included sources through the use of a clear and comprehensive data charting form
(Peters et al., 2015; Tricco et al., 2018). The lead author developed the data charting tool to

identify relevant study characteristics (see Appendix A.2). Data extraction was conducted by the



lead author and occurred iteratively to ensure extraction approaches remained aligned with the
purposes of this review (Colguhoun et al., 2014). During this process, questions and
disagreements were noted and discussed by the authors to increase the trustworthiness of the data

extraction process.

Figure 1

PRISMA flow chart including reasons for study exclusion. PRISMA Extension for Scoping Reviews
(PRIMSA-ScRC): Checklist and Explanation.
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Data Items

Data extracted from the included studies were coded for the following variables: (a)
authors; (b) year; (c) the country where the study was conducted; (d) outcome measured (e.g.,
anxiety, depression, and/or stress); (e) study design; (f) participant characteristics (e.g., age,
grade level, sample size); (g) study characteristics (e.g., lesson characteristics, activity type,
intervention, etc.); (h) tool used to measure anxiety, depression, and/or stress; (i) PA
measurement tool; and (j) key results (e.g., changes in anxiety, depression, and/or stress levels).
Summary of Results

The studies were organized into a table (see Appendix A.2) and grouped chronologically
by the outcome measured (e.g., anxiety, depression, and/or stress). Study summaries include the
author, country, outcome assessed, study design, participants, study characteristics (e.g., lesson
characteristics, activity type, intervention, etc.), measurement instruments, and key findings.

Results

Selection of Sources of Evidence

A total of 3,522 articles were identified through database searches (n = 3,471) and
reference list searches (n = 51). Once the duplicates (n = 1,206) were removed, title and abstract
screenings were performed on 2,316 articles. After title and abstract screenings, an additional
2,228 articles were excluded for failing to meet eligibility criteria. A total of 88 articles went
through full-text reviews where individual vetting and team deliberations occurred, resulting in
an additional 61 articles being excluded. In the end, 27 articles met the eligibility criteria for this

review (see Figure 1). Data from these articles is summarized in Appendix A.2.
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Characteristics of Sources of Evidence

The 27 studies in this review included a total of 8,749 participants ages 6-19 years from
primary schools, middle schools (6"-8" grades), junior high schools (71-9" grades), and high
schools. A total of 12 studies specifically assessed anxiety, three assessed depression, and four
studies assessed stress. Four studies assessed anxiety, depression, and stress, and four studies
assessed depression and stress. All classes in the included studies were considered core,
compulsory PE classes. Classes were taught by PE teachers from the school (n=9), trained
teachers from outside of the school (n=8), general classroom teachers (n=1), general classroom
teachers plus PE teachers (n = 1), and trained teachers from outside the school plus PE teachers
(n = 2). Five studies did not include information about the teacher. Studies were conducted in
countries throughout Europe (n = 13), North America (n = 9), Asia (n = 2), South America (n =
2), and Australia/Oceania (n = 2). Twenty-one studies (75%) did not report a guiding theoretical
framework, and seven used a theory to guide the research. Of the seven theory-based studies,
four used Achievement Goal Theory, Self-Determination Theory, or a combination of the two,
two used Social Cognitive Theory, and one used Achievement Goal Perspective Theory.
Experimental (n = 8), quasi-experimental (n = 8), descriptive (n = 3), correlational (n = 6), and
mixed methods (n = 2) study designs were used. Questionnaires or surveys were the most
common measurement tool, and 31 different questionnaires used throughout the included
articles. The relevant extracted data relating to the research questions and objectives are shown
in Appendix A.2.
Summary of Results

A detailed description of each study can be found in Appendix A.2.
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Research Question 1: What research has been conducted on the relationship between PE
and students’ feelings of anxiety, depression, and stress?

Anxiety. Of the 27 studies included in this review, 12 examined students’ feelings of
anxiety. Two studies used an experimental design, three used a quasi-experimental design, three
used a correlational design, three used a descriptive design, and one used a mixed methods
design. The authors found that four studies reported reduced symptoms of anxiety, three reported
increased symptoms of anxiety, and five reported a mix of changes or no changes in anxiety
levels.

Several key patterns also emerged from the included articles. The first pattern was the
relationship between the PE environment and students’ feelings of anxiety. For example, task-
involving climates (e.g., focus on personal improvement and positive cognitive, affective, and
behavioral responses during activity involvement) were more likely to result in or be associated
with lower levels of anxiety, while ego-involving climates (e.g., focus on beating the other
participants and ability is rewarded) were more likely to result in or be associated with higher
levels of anxiety (Barkoukis et al., 2008, 2010; Liukkonen et al., 2010; Papaioannou & Kouli,
1999).

The second pattern that emerged was related to the motivational qualities of the students
and the class climate. Of the two studies that examined motivational profiles, one found that
students in the “high motivation profile” group (e.g., high levels of intrinsic motivation,
identified motivation, and introjected motivation, moderate levels of external motivation, and
low levels of amotivation) reported significantly higher levels of state anxiety than students in
the “low motivation profile” group (e.g., low levels of intrinsic motivation, identified motivation,

introjected motivation, external motivation, and amotivation). However, both of these groups
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were considered to have low levels of state anxiety in PE (Yli-Piipari et al., 2009). The second
study found that anxiety was positively related to amotivation, external regulation, and
introjected regulation, while it was negatively related to enjoyment, intrinsic motivation, all
psychological needs, and perceived competence. An ego-involving motivational climate was also
positively related to anxiety, whereas a task-involving motivational climate and task orientation
were negatively related to anxiety (Jaakkola et al., 2019).

The third pattern found in the included articles was the use of fitness and exercise
activities when examining students’ feelings of anxiety. Of the five studies that examined fitness
and exercise, two found that when fitness testing was the focus of the lesson, students reported
higher anxiety levels (Huhtiniemi et al., 2020; Lodewyk & Muir, 2017). However, when the PE
class only involved participation in exercise, students’ anxiety levels decreased (Klizien¢ et al.,
2018; Kliziene et al., 2018; Silvestri, 1987).

Finally, the type of content during the PE lessons was related to students’ feelings of
anxiety. For example, one study examined the differences in students’ anxiety after participation
in a regular PE unit and a Teaching Games for Understanding unit. The study found that students
reported significantly higher anxiety after a regular PE experience and significantly lower
anxiety after the Teaching Games for Understanding experience (Lodewyk & Bracco, 2018).

Depression. Three studies examined the impact PE had on students’ feelings of
depression. Two studies used a quasi-experimental design, and one study used a correlational
design. The first study compared bird watching and walking’s impact on students’ feelings of
depression and found that walking decreased feelings of depression (Cobar et al., 2017). The
second study found that participation in health-related personal fitness activities (e.g., the

FITNESSGRAM PACER, curl-up, and push-up tests) was associated with decreases in students’
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feelings of depression (Xiang et al., 2017). The third study found that exergames, active
videogames (e.g., Just Dance 2015) provided by game consoles like the XBOX with Kinect, did
not significantly change students’ feelings of depression (Andrade et al., 2019). With only three
studies directly examining students’ feelings of depression, it is difficult to draw conclusions
about the impact of PE on depression.

Stress. Four of the 27 included studies examined students’ feelings of stress. These
studies included the use of an experimental design (n = 2), a quasi-experimental design (n = 1),
and a mixed methods design (n = 1).Two studies reported reduced symptoms of stress, while two
reported no changes in students’ stress. One finding from these studies was the Effects of a
Physical Education-Based Coping Training (EPHECT) program's inconsistency in helping
students cope with stress. Of the three studies that implemented this program, only one found
that students reported decreases in their perceptions of stress (Lang et al., 2016). The other two
studies found no change in students’ stress perceptions (Lang et al., 2017, 2019).

Another study examined PE’s ability to help students maintain and control their stress.
This study examined the differences in seventh-, eighth-, and ninth-grade students’ perceptions
of the effects of PE on stress. It was found that PE participation helped students, especially
seventh-grade students, forget about stress, better handle stress, have lower stress levels before
arrival to PE, and have lower stress levels after participation in PE (Barney et al., 2019).

Anxiety, Depression, and Stress. Four studies examined students’ participation in PE
and their feelings of anxiety, depression, and stress. One study used an experimental design, two
used a quasi-experimental design, and one used a correlational design. Furthermore, all four of
these studies reported mixed effects on students’ feelings of anxiety, depression, and stress.

Extending observations highlighted in the “Anxiety” section, another study found that a task-
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involved motivational climate was associated with higher pre-competition anxiety, while an ego-
involved motivational climate was associated with higher post-competition stress. On the other
hand, depression scores were not impacted by the type of climates to which students were
assigned (Cecchini et al., 2001).

Another study implemented the HeadStrong Program. This was a school-based
educational intervention that examined and taught students about mental health literacy, stigma,
help-seeking, psychological distress, and suicidal ideation. The program consisted of 5 modules:
mood and mental wellbeing, the low down on mood disorders, reaching out — helping others,
helping yourself, and making a difference. It was delivered by the teacher over 5-8 weeks and
students were assessed pre- and post-intervention and at a 6-month follow-up. After participating
in the program, students’ anxiety, depression, and stress scores were not significantly different
from preintervention anxiety, depression, and stress scores (Perry et al., 2014).

The other two studies examining anxiety, depression, and stress demonstrated yoga’s
inconsistent impact on students’ mental health. As seen in one study that implemented the Yoga
Ed Program, students’ levels of anxiety, depression, and stress did not significantly change from
the beginning of the program to the end of the program (Khalsa et al., 2012). Furthermore,
another study using Kripalu Yoga found that students in the yoga group reported better anxiety
scores than students in the PE group at the end of the study, but there was no difference in the
yoga group and the PE group’s depression and stress scores from the beginning of the study to
the end of the study (Noggle et al., 2012).

Depression and Stress. Of the 27 studies included in this review, four studies examined
students’ feelings of depression and stress. Three studies used an experimental design, and one

study used a correlational design. One of the studies reported reduced symptoms of depression
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and stress, one reported an increase in symptoms of depression and stress, and two studies
reported increases and decreases in students’ levels of depression and stress. The final study that
implemented yoga as a way to help students’ depression and stress corroborated its inconsistent
impact on students’ mental health. The study implemented Kripalu Yoga and found that students
reported increases in perceived stress and depression over the course of the study (Butzer et al.,
2017).

Another key finding from these articles is the continued emphasis on the importance of
the motivational climate in PE (see the “Anxiety” section). One study found that if students
perceived an ego-involving climate they reported greater life stress. The same study also found
that depression was negatively related to caring and task-involving climates while it was
positively related to ego-involving climates and life stress (Hogue et al., 2019). A second study
using exergames examined their impact on depression and stress. The study found that this type
of activity used in PE resulted in lower depression and stress levels in students (Andrade et al.,
2020).

Finally, the Lifestyle of our Kids (LOOK) Study examined the impact of a specialist-
taught PE program on depression and stress over four years. After one year of the study,
students’ depression scores decreased, but this was not sustained over the four-year study period.

Also, stress scores did not significantly change over the course of the study (Olive et al., 2019).
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Research Question 2: Of the research examining the relationship between PE and students’
feelings of anxiety, depression, and stress, what, if any, characteristics of the study (e.g.,
program characteristics, lesson characteristics, activity type, or interventions) impacted
these feelings in students?

Lesson Characteristics. Seven of the 27 studies examined lesson characteristics
implemented by the researchers. These seven studies all examined how caring, task-involved
climates and ego- involved climates were associated with students’ feelings of anxiety,
depression, and stress. Researchers for all seven studies found that caring, task-involved climates
were associated with lower levels of anxiety, depression, and stress while ego-involved cli-
mates were associated with higher levels of anxiety, depression, and stress. For example, ego-
involved volleyball tasks resulted in higher somatic anxiety when compared with task-involved
volleyball tasks (Papaioannou & Kouli, 1999). Studies implementing the TARGET principles
with the goal of comparing task-involved climates and ego-involved climates found that task-
involved climates were associated with lower anxiety scores in students (Barkoukis et al., 2008,
2010).

Another study explored the relationship between motivational climates and anxiety,
depression, and stress. After participation in an introduction to athletics unit followed by a track
and field competition, students in the task-involved motivational climate experienced more pre-
competition somatic anxiety, whereas students in the ego-involved motivational climate
experienced more post-competition stress. However, students’ depression scores were not
affected by the type of motivational climate (Cecchini et al., 2001).

Finally, three studies examined the difference between task-involved climates and ego-

involved climates. One study investigated the association between task- and ego-involving
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motivational climates, task and ego orientations, and anxiety. Overall, an ego-involved climate
was positively associated with an ego orientation and anxiety, and a task-involved climate was
positively associated with a task orientation and negatively associated with anxiety (Jaakkola et
al., 2019). The second study examined the effect of motivational climates on feelings of anxiety
and found that task-involving motivational climates were associated with lower anxiety levels
while ego-involving motivational climates were associated with higher levels of anxiety
(Liukkonen et al., 2010). Lastly, one study examined the relationship between perceived
motivational climates in high school PE classes and stress and depression. The study found that
ego-involved climates were linked to greater stress in male and female high school students.
Ego-involved climates were also positively associated with depression in female students.
Conversely, caring climates and task-involved climates were negatively associated with stress
and depression in male and female students (Hogue et al., 2019).

Activity Type. Twelve of the 27 studies included in this review examined how different
activity types impacted anxiety, depression, and stress. Six of the 12 studies examined fitness
activities. Two studies found that a 7-month and an 8-month exercise intervention resulted in
significantly decreased anxiety scores for the children in the intervention group (Kliziené et al.,
2018; Kliziene et al., 2018). A third study found that for both aerobic dance and aerobic dance
with progressive relaxation, students experienced decreases in anxiety (Silvestri, 1987). Another
study found that higher levels of state anxiety were associated with students participating in a
fitness testing unit compared with students participating in a soccer unit (Lodewyk & Muir,
2017). A second study examining the impact of fitness testing on anxiety found that students in
an aerobic endurance fitness class and a skills and muscular strength class experienced higher

levels of somatic anxiety, but lower levels of cognitive anxiety when compared with students in a
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general PE class (Huhtiniemi et al., 2020). The final study examined the association between
depression and health-related and skill- related personal fitness. The study found that health-
related personal fitness was significantly negatively related to depression while skill-related
personal fitness was not significantly related to depression (Xiang et al., 2017).

Three studies examined yoga’s impact on students’ feelings of anxiety, depression, and
stress. One study found that after participation in an 11-week yoga program, anxiety, depression,
and stress scores were not significantly different between the yoga group and the PE as usual
group (Khalsa et al., 2012). Another study found that anxiety scores were significantly lower for
students who attended two to three yoga sessions a week over ten weeks compared to students
who met two to three times a week for PE as usual over the same ten weeks. However, there
were no significant differences between groups for depression and stress scores (Noggle et al.,
2012). The third study found that female students in the yoga group and the PE as usual group
experienced significant increases in perceived stress from pre-intervention to post-intervention
and from pre-intervention to the 1-year follow-up, while male students in both groups did not
report significant changes in perceived stress. In addition, the entire sample reported significant
increases in depression between pre-intervention and post-intervention, pre-intervention and 1-
year after the study, and six months after the study and 1-year after the study (Butzer et al.,
2017).

Two studies examined exergames’ impact on feelings of depression and stress. One study
found that depression scores were not significantly different for the exergames group or the PE
group from pre- to postintervention (Andrade et al., 2019). The second study found that boys and
girls in the exergames group and the PE group experienced lower stress levels, while only boys

and girls in the PE group experienced lower depression scores (Andrade et al., 2020).
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One study compared students’ feelings of depression after participation in either a 10-
minute walk and 20-30 minutes of birdwatching or a 30—40-minute walk. The study found that
from pretest to posttest depression significantly decreased for students who participated in the
30-40-minute walk. However, depression for students in the birdwatching group stayed the same
between the pretest and the posttest (Cobar et al., 2017).

Interventions. Five of the 27 studies implemented intervention programs with the goal of
reducing students’ feelings of anxiety, depression, and stress. Three studies applied the EPHECT
intervention, which specifically targeted students’ feelings of stress. The intervention consists of
eight modules linked with motor learning tasks, followed by a short reflection and discussion
(Lang et al., 2016; Lang et al., 2017). In one study, the intervention was implemented over three
months, and it found that students’ perceptions of stress remained stable from pre- to
postintervention (Lang et al., 2017). For the second study, the EPHECT intervention was
implemented over an 8-month period, and again found that perceptions of stress remained stable
from pre- to postintervention for students (Lang et al., 2019). The third study implemented the
EPHECT program over a 3-month period and found that stress perceptions remained stable in the
intervention group and the control group from pre-intervention to post-intervention. However, at
the 7-month follow-up, there was a decrease in stress perceptions in the intervention group (Lang
etal., 2016).

Another study implemented the HeadStrong program, which aimed to help improve
student’s feelings of anxiety, depression, and stress. This program took place over 5-8 weeks and
covered topics related to mood and mental wellbeing, the low down on mood disorders, reaching
out — helping others, helping yourself, and making a difference. Students participating in the

intervention had anxiety, depression, and stress scores within the normal range at the pre-
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intervention measurement. These scores were not significantly different at the post-intervention
measurement and the 6-month follow-up (Perry et al., 2014). The LOOK intervention was a 4-
year study that examined the impact of a specialist taught PE program on students’ feelings of
depression and stress. The study found that there was not a significant difference in depression
and stress scores for the intervention and control groups at baseline, 12 months, and 4 years
(Olive et al., 2019).

Discussion

This review found 27 studies that examined students’ feelings of anxiety, depression,
and/or stress in the context of the PE setting. Overall, the evidence is mixed and provides a poor
understanding of how PE is related to students’ feelings of anxiety, depression, and/or stress.
More work is needed that incorporates experimental designs measurements of PA while
accounting for program characteristics, lesson characteristics, activity types, and interventions
that may potentially explain the impact of PE on mental health outcomes.

One key finding in this review was related to lesson characteristics and the importance of
the PE climate. Results from a few studies indicated that caring, task-involved climates were
consistently related to reduced symptoms of anxiety, depression, and stress among students,
while performance, ego-involved climates were consistently related to increased symptoms of
anxiety, depression, and stress among students (Barkoukis et al., 2008, 2010; Cecchini et al.,
2001; Hogue et al., 2019; Jaakkola et al., 2019; Liukkonen et al., 2010; Papaioannou & Kouli,
1999). In task-involving climates, the emphasis is on personal development, effort, learning, and
individual improvement (Jaakkola et al., 2019). Students in task-involved climates are more

concerned with improving their abilities and mastering the task instead of trying to demonstrate
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superior ability and outperform other students (Nicholls, 1989). Overall, these findings indicate
that PE teachers should strive to establish caring, task-involved climates within the gym.

Furthermore, this review found that fitness testing had a negative impact on students’
feelings of anxiety, depression, and/ or stress. Studies that examined fitness testing consistently
found that students’ feelings of anxiety, depression, and/or stress were negatively impacted
(Huhtiniemi et al., 2020; Lodewyk & Muir, 2017; Xiang et al., 2017). However, studies that did
not emphasize fitness testing, but still had students participate in exercise-related activities found
that students’ feelings of anxiety, depression, and/ or stress were positively impacted (Klizien¢ et
al., 2018; Kliziene et al., 2018; Silvestri, 1987). These findings suggest that emphasizing the
importance of fitness testing results may be detrimental. Teachers are therefore advised to
emphasize enjoyment and personal improvement while students are participating in fitness
testing activities.

Additionally, yoga is often presented as a way to improve a person’s anxiety, depression,
and stress (e.g., Bridges & Sharma, 2017; Chugh-Gupta et al., 2013; Li & Goldsmith, 2012), but
this was not evident in the studies included in this review. Overall, most studies implementing
yoga found either no change or an increase in students’ symptoms of anxiety, depression, and/or
stress scores. Explanations for these findings could be related to mainly female enrollment
(Butzer et al., 2017; Noggle et al., 2012), student demographics (Butzer et al., 2017; Noggle et
al., 2012), the length of the programs (Butzer et al., 2017; Khalsa et al., 2012), programs being
taught by external personnel (Butzer et al., 2017), and the use of group randomization instead of
individual randomization of participants (Butzer et al., 2017; Noggle et al., 2012). In addition,

these studies compared students enrolled in a PE yoga program with students enrolled in a
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traditional PE class, which could have impacted the results because yoga and PE have similar
psychological and physical benefits (Khalsa et al., 2012).

Lastly, this review found that intervention programs designed to target students’ feelings
of anxiety, depression, and/or stress did not always have the intended effect (Lang et al., 2016,
2017, 2019; Olive et al., 2019; Perry 2014). One explanation for these program’s ineffectiveness
is the program’s length (e.g., 5-8 weeks, three months, four months, one year, and four years).
Longer programs could have led to a loss of interest, excitement, and novelty. Furthermore, more
extended programs could have lacked variation and may not have evolved to fit the changing
needs of the students (Lang et al., 2019; Olive et al., 2019). On the other hand, shorter programs
may be expected to be less likely to produce sustained changes in mental health outcomes. The
quality of teaching could have also played a role in the lack of positive results found from these
programs (Lang et al., 2019; Perry et al., 2014). Finally, students in these programs could have
already had a high level of mental health (Perry et al., 2014), so participating in a program to
improve mental health would not have resulted in the significant changes researchers
hypothesized (i.e., ceiling effect).

A key limitation of the included studies was the lack of discussion of program
characteristics and details on the quantity and quality of the included programs. By not reporting
on these details, informative conclusions on the impact PE had on students’ feelings of anxiety,
depression, and stress could not be drawn. The inclusion of these details will allow researchers to
facilitate more controlled studies in the future, which will allow for a better understanding of the
impact PE has on students’ mental health.

In addition, many of the included studies were lacking PA measurements. Specifically,

only three studies in this review (Kliziené et al., 2018; Olive et al., 2019; Yli-Piipari et al., 2009)
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included a PA measurement, and only one specifically measured PA that occurred during PE
class (Olive et al., 2019). Because the majority of the studies failed to include a PA
measurement, conclusions about the role of PA within PE on students’ feelings of anxiety,
depression, and/or stress could not be drawn. However, research conducted outside of PE has
found that PA and exercise can have a positive impact on mental health and mental health
problems (e.g., Dale et al., 2019; Hu et al., 2020; Pascoe et al., 2020; Stubbs et al., 2017).
Furthermore, PA intensity can also affect a person’s mental health. For example, one review
examining the effectiveness of PA interventions on depression, anxiety, and distress reported that
all modes of PA were effective at improving depression and anxiety, but that higher intensity
exercise was linked to greater improvements in these feelings (Singh et al., 2023). Additionally,
another review analyzing exercise as a treatment for depression reported that aerobic exercises
completed at moderate or vigorous intensities were associated with larger antidepressant effects
(Schuch et al., 2016). Due to limitations in the evidence, however, it remains unclear whether PA
participation within the PE environment positively impacts student mental health.

A third limitation of the included studies was the lack of discussion about the PE
teacher’s influence on students’ feelings of anxiety, depression, and/or stress. Only three studies
discussed the influence the PE teacher can have on anxiety, depression, and/or stress (Barkoukis
et al., 2008; Cecchini et al., 2001; Papaioannou & Kouli, 1999). Based on these studies, it
appears that PE teachers should strive to create environments that focus on personal
improvement, enjoyment, and mastery of the skill. However, until more studies include
discussions about the PE teacher’s role and how they impact the PE environment and students, it
is not possible to draw conclusions about how PE teachers influence feelings of anxiety,

depression, and/or stress.
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Despite research showing that PA has the potential to positively impact anxiety,
depression, and stress (e.g., Hu et al., 2020; Miicke et al., 2018; Stubbs et al., 2017), this review
found that these results do not consistently translate to the PE setting. The complexity of the
school ecosystem provides one explanation for these inconsistent results. The school
environment is ever changing because of the influence of classes, peers, teachers, assignments or
tests, and school activities. This can make linking students’ feelings of anxiety, depression,
and/or stress directly to the PE environment difficult. In addition, barriers such as limited time
(Center for Disease Control and Prevention, 2015), large class sizes (Gross & Buchanan, 2014;
Turner et al., 2017), lack of proper equipment and facilities (Bevans et al., 2010; Morgan &
Hansen, 2008; Schmidlein et al., 2014), and lack of support (Schmidlein et al., 2014; Turner et
al., 2017) make it difficult for teachers to fully engage students, which may inhibit the positive
mental health benefits PE could offer. Finally, the presence of bullying (Gano-Overway, 2013;
Jiménez-Barbero et al., 2020) and low motivation levels (Mowling et al., 2004; Ntoumanis et al.,
2004; White et al., 2021) can cause students to avoid PE, which could limit the impact of PE on
students’ mental health.

Limitations

In addition to the strengths of this scoping review, there are some notable limitations. At
the beginning of this review, one of the inclusion criteria was that the article included a
definition of anxiety, depression, and/or stress that matched the authors’ operationalized
definitions. However, the authors soon realized that many of the studies did not include
definitions of anxiety, depression, and/or stress. By not including a definition of anxiety,
depression, and/or stress, the reader must follow up on the instruments used to understand the

constructs being measured. The absence of operational definitions also negatively impacts the
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transparency of the study. For example, the replicability, accountability, validity, reliability, and
relevance of the study cannot be determined (Altman & Moher, 2014; Knottnerus & Tugwell,
2016). Overall, the interpretation and dissemination of results by key stakeholders could be
impacted by the absence of definitions for anxiety, depression, and stress. In addition, the lack
of an operationalized definition and the variety of measures used to assess anxiety, depression,
and/or stress resulted in challenges related to synthesizing results. Furthermore, there was the
possibility that only a small proportion of students included in the studies were affected by
anxiety, depression, and/or stress; therefore, meaningful effects might have been difficult to
detect because of a ceiling effect.

A second limitation of this review was the absence of consideration for other factors that
may influence anxiety, depression, and stress in the PE environment, such as affective learning
outcomes. PE has been reported to enhance affective learning outcomes such as self-efficacy and
enjoyment of PA (Dudley & Burden, 2020), which may contribute to changes in the outcomes of
interest to this review. Though more research is needed to understand how affective learning
outcomes impact students’ anxiety, depression, and/or stress within the PE environment, such an
investigation was beyond the scope of this review.

Finally, this scoping review identified zero qualitative studies that analyzed PE’s impact
on students’ feelings of anxiety, depression, and/or stress and two studies that used mixed
methods. The lack of qualitative methodology neglects the beliefs students’ hold about PE and
PA’s ability to influence feelings of anxiety, depression, and stress. Therefore, future research
needs to include qualitative methodology to better understand the role of students’ beliefs in how

PE impacts their feelings of anxiety, depression, and stress.
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Future Research

As research continues to examine the impact of PE on students’ feelings of anxiety,

depression, and stress, future research should address several key issues:

Researchers should begin to examine the impact of program characteristics on students’
feelings of anxiety, depression, and stress.

Researchers should include operationalized definitions of the outcomes being studied.
Researchers should include a PA measurement in order to determine the impact PA
within PE has on feelings of anxiety, depression, and stress.

Researchers should also examine characteristics of the teacher and how he/she impacts
students’ feelings of anxiety, depression, and stress.

Researchers should take into consideration the impact of affective learning outcomes on
students’ feelings of anxiety, depression, and stress.

Researchers should also include qualitative methodology.

Conclusion

The evidence for the relationship between PE and symptoms of anxiety, depression, and

stress is mixed. Future studies should continue to work to further understand the connection

between PE and students’ feelings of anxiety, depression, and stress. Furthermore, research

should work to understand how currently established PE classes impact students’ feelings of

anxiety, depression, and stress before implementing changes to the class structure or

interventions designed to decrease feelings of anxiety, depression, and stress. Overall, the

relationship between PE and students’ anxiety, depression, and stress remains poorly understood

and requires continued investigation.
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2 CHANGES IN FEELINGS OF ANXIETY AND STRESS DURING HIGH SCHOOL
PHYSICAL EDUCATION, ART, AND US HISTORY CLASSES
Mental health is a multidimensional concept that incorporates mental health difficulties
(e.g., psychological distress), mental illness (e.g., anxiety, depression), and social, emotional, and
psychological wellbeing (e.g., positive mental health; Westerhof & Keyes, 2010). Over the past
decade, improving students’ mental health has become a priority (Beames et al., 2022; Institute
of Medicine, 2013; O’Reilly et al., 2018), as research shows that children and adolescents’
mental health is deteriorating. It is estimated that 1 in 7 (14%) people 10-19 years old experience
a mental disorder (WHO, 2021) with anxiety and depression accounting for 42.9% of mental
disorders among adolescents (UNICEF, 2021). Stress, especially school-related stress (Anniko et
al., 2019; Kaczmarek & Trambacz-Oleszak, 2021), is another common mental disorder
experienced by youth.
Anxiety and Stress Defined
Anxiety is a “palpable but transitory emotional state or condition characterized by

feelings of tension and apprehension and heightened autonomic nervous system activity”
(Spielberger, 1972, p. 24). It can be conceptualized as either state anxiety or trait anxiety. State
anxiety is a temporary reaction to perceived feelings of tension and apprehension, which can
vary in intensity and fluctuate over time. Trait anxiety is a more stable personality feature and is
related to individual differences in the perception of a stimulus as dangerous or threatening
(Spielberger, 1972). Anxiety can also be considered subclinical or clinical. Subclinical anxiety is
characterized by feelings of apprehension, dread, tension, rapid heart rate, sweaty palms, or
shortness of breath, but goes away when the stimulus is removed. These same feelings can

characterize clinical anxiety. However, with clinical anxiety, these symptoms do not go away;
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they get worse over time and can interfere with daily activities (National Institute of Mental
Health, 2022). For this study, subclinical anxiety is examined.

Stress is the physical or mental response to internal or external pressures. It affects almost
every system in the body and influences how a person feels or behaves. Signs and symptoms of
stress include sweating, dry mouth, shortness of breath, fidgeting, palpitations, etc. (American
Psychological Association, 2018). While stress can be a short-term occurrence or can happen
over a long period of time, it usually goes away once the stimulus is resolved (National Institute
of Mental Health, 2020).

Perceived stress relates to a person's feelings or thoughts about how much stress they are
under at a certain point in time or over a specific time period (Phillips, 2013). It “incorporates
feelings about the uncontrollability and unpredictability of one’s life, how often one has to deal
with irritating hassles, how much change is occurring in one’s life, and confidence in one’s
ability to deal with problems or difficulties” (Phillips, 2013, p.1453). However, it is important to
remember that perceived stress does not measure the types or frequencies of stressful events but
how a person feels about the general stressfulness of their life and their ability to handle that
stress (Phillips, 2013). This study examines feelings of perceived stress.

Prevalence of Anxiety and Stress Among Youth

Research indicates that the prevalence of anxiety and stress continues to rise in children
and adolescents. In 2007, anxiety rates among children and adolescents were 3.5% and rose to
4.1% in 2012, 7.1% in 2016, and 9.2% in 2019 (Bitsko et al., 2018; Lebrun-Harris et al., 2022).
Furthermore, teens report stress levels similar to or exceeding that of adults (American
Psychological Association, 2014). Additionally, another longitudinal study found that 18% of

12-24-year-olds experience persistent stress (Wiens et al., 2020).
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The COVID-19 pandemic resulted in continued increases in children and adolescents’
anxiety and stress. Meta-analytic data found that 20.5% of youth experienced clinically elevated
anxiety symptoms (Racine et al., 2021). Additionally, 38.1% to 84.25% of youth reported
experiencing increased stress since the start of the pandemic (Active Minds, 2021; Al Omari,
2020). With 62.5% of mental disorders beginning by age 25 (Solmi et al., 2022), it is important
to educate children and adolescents about ways they can protect their mental health.

Physical Activity and Mental Health

Physical activity (PA) is “any bodily movement produced by the contraction of skeletal
muscle that increases energy expenditure above a basal level” (U.S. Department of Health and
Human Services, 2018, p. 29). The 2018 Physical Activity Guidelines for Americans
recommends that children and adolescents participate in 60 minutes or more of moderate-to-
vigorous physical activity each day (U.S. Department of Health and Human Services, 2018),
which research estimates to be about 10,000 to 11,700 steps per day for adolescents (Tudor-
Locke et al., 2011). While no research examines step thresholds and feelings of anxiety and
stress in youth, research examining the impact of PA on mental health has found that
participation in PA can not only support mental health but is also one way to combat symptoms
of anxiety and stress. For example, physical fitness, self-reported PA, and pedometer-measured
(steps/min) PA are positively associated with physical and mental functioning of health-related
quality of life (Gu et al., 2016). Additionally, two systematic reviews examining the impact of
PA and physical fitness on mental health in youth found that PA is related to lower levels of
psychological ill-being (i.e., depression, stress; Rodriguez-Ayllon et al., 2019) and physical

fitness (i.e., cardiorespiratory fitness and muscular fitness) is negatively associated with
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depression and anxiety (Cadenas-Sanchez et al., 2021). Despite the documented benefits of PA,
81% of adolescents do not meet daily PA recommendations (Guthold et al., 2020).
Physical Education and Student Mental Health

Schools can play a key role in helping promote adequate PA and, by extension, mental
health in youth. Evidence suggests that school-related PA interventions can help promote mental
health and wellbeing among children and adolescents (Andermo et al., 2020; Hale et al., 2021).
For example, the Creating Opportunities for Personal Empowerment (COPE) Healthy Lifestyles
Thinking, Emotions, Exercise, and Nutrition (TEEN) program aimed to develop the cognitive
and behavioral skills needed to promote health behaviors, healthy choices, and appropriate health
beliefs in teens while also increasing their nutrition and physical activity knowledge and stress
management. Adolescents who participated in this program had significantly lower levels of
anxiety and had increased PA and stress management skills, which were maintained over 12
months (Ardic & Erdogan, 2017).

Physical education (PE) is a primary environment where students have the ability to
accumulate instructional PA opportunities during the school day. Therefore, it may represent a
key context not only for supporting students’ accumulation of regular PA but also for their
mental health. However, research examining PA and youth mental health in PE is limited (Lanier
et al., 2022) and is primarily conducted in alternative settings outside of PE. For instance, one
scoping review examining PA and exercise for youth mental health promotion included 30
studies, of which only three took place in a PE setting (Pascoe et al., 2020). In addition, a
systematic review and meta-analysis examining the effects of interventions with PA components
and adolescent mental health had similar results, with only one of the 13 included studies

occurring within the PE environment (Neill et al., 2020).
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While research within the PE classroom is limited, there is evidence to suggest that PE
can have a positive impact on students’ feelings of anxiety and stress (Lanier et al., 2022). For
instance, caring, task-involved PE climates (Barkoukis et al., 2010; Jaakkola et al., 2019;
Liukkonen et al., 2010) and exercise participation without a focus on fitness testing (Kliziené et
al., 2018; Kliziene et al., 2018; Silverstri, 1987) have consistently shown a reduction in, or an
association with, reduced levels of anxiety in PE. Additionally, students who participated in the
Effects of a Physical Education based Coping Training (EPHECT) program experienced
improved stress coping skills from pre- to post-intervention and a decrease in stress from post-
intervention to the 6-month follow-up (Lang et al., 2016). This underscores the need for more
research within the PE environment to further understand its potential benefits for student mental
health.

Even though the available research suggests that PE can have a positive impact on mental
disorders like anxiety and stress, there are several limitations in the current research that should
be addressed. First, most of the current research does not include an operationalized definition of
anxiety and stress (Lanier et al., 2022). This study includes a definition of each construct (see
anxiety and stress defined section) and utilizes measurement instruments that align with the
provided definitions. A second limitation of current research examining changes in feelings of
anxiety and stress in PE is the lack of PA measurements (Lanier et al., 2022). Previous research
indicates that PA can positively impact psychological well-being and psychological ill-being
(e.g., symptoms of anxiety and stress) in youth (Pascoe et al., 2020; Rodriguez-Ayllon et al.,
2019). Specifically, moderate-to-vigorous-intensity and light-intensity PA interventions may
reduce symptoms of anxiety, but it is unclear how the intensity of PA impacts symptoms of

stress (Pascoe et al., 2020). This implies that research conducted in the PE environment should
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include PA measurement instruments in order to understand what PA intensities have the
greatest impact on students’ feelings of anxiety and stress. Therefore, this study includes
measurements of students’ feelings of anxiety, stress, and PA levels during class.
Purpose and Research Questions

With research showing increases in mental disorders (WHO, 2021) and decreases in
youth PA participation (Farooq et al., 2020), schools, specifically PE teachers, should strive to
play a more significant role in the promotion of students’ mental health. Furthermore, before
quality interventions can be implemented or policy changes made, researchers’ and educators’
understanding of how PE influences students’ feelings of anxiety and stress needs to improve.
Therefore, the purpose of this study was to examine how indicators of anxiety and stress change
over the course of a high school PE class, art class, and US history class and how PA impacts
these changes. Specifically, the following research questions will be addressed:

1. How do students’ feelings of anxiety and stress change over the course of a high school

PE class?

2. How does PA during a PE class impact students’ feelings of anxiety and stress?
3. How do feelings of anxiety and stress differ between a PE class, an art, and a US history
class?

A quasi-experimental pre-/post-test design was used for the study. This design has been
used in many studies examining PE’s influence on students’ feelings of anxiety and stress
(Lanier et al., 2022). However, in the majority of these studies, the experimental group, which
experienced a change to the normal class routine, was compared to a control group of PE as
usual, which did not experience a change to the normal class routine (e.g., Andrade et al., 2019;

Khalsa et al., 2012; Kliziene et al., 2018; Lang et al., 2016; Perry et al., 2014). Only one study
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used a control group that did not participate in PE during the pre-and post-test (Silvestri, 1987).
By including control groups outside of the PE environment, a better understanding of how PE
and PA impacts feelings of anxiety and stress compared to other types of classes can be
achieved.

Methods

Prior to participant recruitment and data collection, approval from the Georgia State
University Institutional Review Board (IRB) and the principal of the participating school was
obtained.

Research Design

This study intended to use a mixed methods approach. The quantitative part of the study
used a quasi-experimental pre-/post-test design. A quasi-experimental design was used because
students could not be randomly assigned to the three groups. Instead, classes were assigned to
groups based on the class type (PE, art, or US history). Then, the differences among students’
feelings of anxiety and stress were examined (Matthews & Kostelis, 2011). A pre-/post-test
design compared the beginning-of-class anxiety and stress scores to the end-of-class anxiety and
stress scores over three class periods. From this comparison, conclusions were made about PE,
art, and US history’s impact on students’ feelings of anxiety and stress (Matthews & Kostelis,
2011).

The qualitative part planned to involve teachers participating in an interview that
explored their perceptions of their teaching style and classroom environment and its impact on
student anxiety and stress. However, despite being asked multiple times to participate in the
interview, the teachers did not agree to do so. Therefore, the qualitative part of the study

describes what would have taken place if teachers had agreed to participate. The interview would
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have lasted 45 minutes to one hour and would have taken place after the quantitative data were
collected. The teacher would have chosen how she wanted to participate in the interview (e.g.,
face-to-face, phone, or Webex). Regardless of the method chosen, the interview would have been
recorded through Webex for transcription purposes.
Participants

Participants included 9" through 10™-grade students from a high school located in South
Alabama. Students were excluded if they had a significant physical or cognitive disability that
interfered with their ability to correctly wear the accelerometer and/or comprehend and complete
the surveys. Power analysis using G*Power 3.1(Faul et al., 2009; Faul et al., 2007) indicated that
a sample of 63 students would be sufficient to detect a small effect size (f = 0.15) with 80%
power and an alpha of 0.05 for a 3 (day) x 3 (class type) x 2 (pre and post) mixed model repeated
measures analysis of covariance (ANCOVA).
Procedures
Participant Recruitment. Convenience sampling, a type of non-probability sampling that
allowed participants to self-select if they wanted to participate in the study (Stratton, 2021), was
used to obtain participants. The researcher contacted the school principal to ask if he would
allow his school to participate in the study. If the principal agreed to have his school participate
(see Appendix B.1 for a signed approval letter), then the researcher reached out to the teachers
provided by the principal to ask if they would allow their classes to participate in the study. If the
teachers agreed, then the researcher established a time to visit each class to inform students about
the study and pass out the wavier of consent form (see Appendix B.2). Additionally, the teachers
of the participating classes were asked to take part in a 45-minute to one hour interview at the

end of data collection.
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Study Protocol Students. One week before the study, the researcher informed students in each
class that a study examining how students feel during the school day and how their movements
relate to those feelings would take place. The researcher told students that their involvement
would last four class periods if they chose to participate in the study. Students were also told that
they would answer a survey at the beginning and end of each class that asked questions related to
their emotions. In addition to answering questions about their emotions, students answered
demographic questions (e.g., student number, accelerometer name, age, grade level, sex/gender,
race/ethnicity) on the first survey. Additionally, if a student was in more than one class being
assessed, then only their data from the first class was included in the study. Students were also
informed that they would wear an accelerometer, which measured their movement during the
class period. After the researcher informed students about the study and answered any questions,
a waiver of consent was handed out. See Appendix B.2. The researcher told students they needed
to give this form to their parents or legal guardians, and if their parents or legal guardians did not
want them to participate in the study, then they needed to turn the form back in to their teacher or
the researcher on the first day of the study. Additionally, a copy of the waiver of consent form
was given to the teacher. This allowed the teacher to email the form to the parents, upload it to
the class website, or provide additional copies to students. Finally, the researcher told students
that their grade in the class would not be affected by their participation or non-participation in
the study.

Students in each group (PE, art, and US history) participated in study procedures for one
week. During the week, data were collected four times for each group, with the first day being a
familiarization day. On each data collection day, students completed a pre- and post-survey that

consisted of questions related to anxiety and stress. Students also wore accelerometers during
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each class to track their movement. The survey instruments can be found in Appendices C.1, C.2,
and C.3.

Day one of the study was a familiarization day, which allowed students to become
accustomed to the study procedures, the surveys, and the accelerometers. On the first day, the
researcher reminded students about the purpose of the study and asked if any students had the
waiver of consent form (Appendix B.2) to turn in. If students did not turn in the waiver of
consent form, then the researcher gave them an assent form to complete (Appendix B.3). If a
student indicated that he/she did not want to participate in the study on the assent form, then
he/she was not given the survey packet (Appendix D.1). They also were not given an
accelerometer to wear during class. If a student indicated that he/she would participate in the
study, then he/she was given the survey packet and instructed to complete the first survey. As
students completed the first survey, the researcher gave the accelerometers to the students to
attach their wrists. Students participated in the planned lesson, and at the end of class, the
researcher instructed the students to complete the second survey. The researcher also collected
the accelerometer from the students. Because day one was a familiarization day, the only
information used during data analysis were student responses to the demographic questions
related to age, grade, sex/gender, and race/ethnicity and their responses to the trait anxiety
questions.

Data collected on days two, three, and four were used during the analysis. On these days,
students participating in the study came into class and were given the survey packet (Appendix
D.2) and an accelerometer. The researcher instructed the students to complete the first survey
and put the accelerometer on their wrists. Students were told to complete the second survey at

the end of class while the researcher collected the accelerometers.
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On each data collection day, the researcher emphasized to students the importance of
answering every question in order to have a complete data set for each student. Additionally,
they were reminded of the importance of answering the demographic questions related to their
student number, class name, and accelerometer name because this allowed students’ survey data
and movement data to be paired. Students were also reminded that they could stop participating
in the study at any time. The researcher also explained that if students stopped participating, they
could not rejoin the study after dropping out.

Study Protocol Teachers. After informing students about their part in the study, the researcher
also asked the class teachers to participate in an interview at the end of student data collection.
The researcher asked the teachers to participate in a 45-minute to one-hour interview that
inquired about mental health problems students face, their teaching style, the type of classroom
environment they have established for their students, and the impact their teaching style and
classroom environment have on students. The interview guide can be found in Appendix B.5.
The researcher informed the teachers that the interview could take place in person, over the
phone, or over Webex. Teachers were told that the interviews would be audio and/or video
recorded, and the audio or video file would be deleted once the interview had been transcribed.
The researcher also informed the teachers that they would be provided with a transcription of the
interview in order to review their responses and make any necessary changes or clarifications.
Additionally, the researcher advised the teacher that any identifying information (e.g., teacher
name, student name, school name, etc.) would be replaced with a pseudonym. The researcher
also told the teachers they could choose not to answer a question or stop the interview at any

time. After informing the teachers of the interview and answering any questions, they were given
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a consent form (Appendix B.4). If the teacher agreed to participate, a day, time, and method was
set up to conduct the interview.

On the day of the interview, the teacher would have been reminded of the purpose of the
interview, that the interview would have been audio and/or video recorded, that it would have
lasted 45-minutes to one hour, that they could have chosen not to answer a question, and that
they could have stopped the interview at any time. After reviewing this information, the
researcher would have confirmed that the teacher still agreed to participate in the interview. If
the teacher would have agreed to participate, the interview would have begun.

Data Collection

Students. On day one (familiarization day), students who agreed to participate in the study
completed the first survey (Appendices D.1). This survey asked students for demographic
information related to their student number, class name, accelerometer name, age, grade,
sex/gender, and race/ethnicity, state and trait anxiety, and stress. The researcher also passed out
the accelerometers and showed students how to attach them to their wrists. All students enrolled
in the classes participated in the day’s lesson. At the end of class, students participating in the
study completed the second survey (Appendices D.1), which included state anxiety and stress
items. Students also returned the accelerometers. As previously mentioned, the familiarization
day allowed students to become comfortable with the study procedures and study instruments.
The only data used from this day was the demographic information related to age, sex/gender,
and race/ethnicity and trait anxiety. On days two, three, and four, students completed the first
survey, which consisted of demographic questions related to their student number, class name,
and accelerometer name along with the state anxiety and stress items (Appendix D.2). While the

students were completing the first survey, the researcher passed out the accelerometers. Next,
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students participated in the lesson the teacher had planned before completing the second survey,
which contained the state anxiety and stress items (Appendix D.2). The data collected on days
two, three, and four were used in the analysis. At the end of data collection, the researcher
downloaded the accelerometer data and paired each day’s data to the corresponding survey data.
Teachers. Teachers were supposed to participate in one semi-structured, individual interview
(Appendix B.5). The interview was intended to last 45-minutes to one hour and would have been
audio or video recorded. The researcher would have conducted interviews at a time and in a
format (e.g., in-person, over the phone, on Webex) chosen by the teacher. The researcher and a
committee member developed the interview protocol with a particular focus on the teacher's
teaching style and classroom environment and how these impact students' mental health. The
questions were grouped into a general questions section and a teacher/class specific questions
section. Sample questions included (a) ‘what is your view on the current status of student mental
health in your school?’, (b) ‘how have you integrated supporting students’ mental health into
your classroom?’, and (c) ‘in your opinion, what type of teaching styles support students’ mental
health?’

Measures

Demographic Information. The demographic questions collected data about age, sex/gender,
grade level, and race/ethnicity in addition to the students’ student number, class name, and
accelerometer name (Appendix C.1). These questions were part of the first survey handed out by
the researcher. Students completed the age, grade, sex/gender, and race/ethnicity questions only
on day one and the student number, class name, and accelerometer name questions on each

survey.
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Anxiety. The State Trait Anxiety Inventory-5 (STAI-5) was used to measure students’ feelings
of state anxiety and trait anxiety (Zsido et al., 2020). See Appendix C.2. While the original
version of the STAI consisted of 40 questions, 20 relating to state anxiety and 20 relating to trait
anxiety (Spielberger, 1983), the short form consisted of 10 questions, 5 measuring state anxiety
and 5 measuring trait anxiety (Zsido et al., 2020). Each question was scored on a 4-point Likert
Scale (1 = not at all, 2 = somewhat, 3 = moderately so, 4 = very much so). The total score for
each scale was calculated by summing the scores for each of the 5 items. A score of greater than
or equal to 10 on the STAIS-5 (state anxiety scale) and/or greater than or equal to 14 on the
STAIT-5 (trait anxiety scale) indicated that an individual could be considered potentially
clinically anxious (Zsido et al., 2020). Both scales have shown high internal consistency
(Cronbach’s alpha = 0.90 and 0.82) in addition to being highly correlated with the original 40-
item scale, ’s > 0.86 (Spielberger, 1983; Spielberger et al., 1970; Zsido et al., 2020).

While this specific version of the STAI has not yet been used to measure students’
feelings of anxiety during PE, the full version of the STAI (Spielberger, 1983) and the STAI-6
(Marteau & Bekker, 1992) have both been used to measure students’ feelings of anxiety in
relation to PE (Lodewyk & Muir, 2017; Silvestri, 1987). The STAI-5 was chosen for this study
because it included a scale for both state and trait anxiety that could be administered to students
with minimal interruption to class time. Additionally, the use of this version of the STAI allowed
analysis not only of how students’ state anxiety changed over the class period but also allowed
analysis of how students’ trait anxiety was related to the changes in state anxiety. Students
answered the state and trait anxiety questions on the first survey and only the state anxiety

questions on the remaining surveys.
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Stress. Students’ levels of perceived stress were measured using the 10-item version of the
Perceived Stress Scale (PSS), which was shortened from the original 14-item version (Cohen et
al., 1983; Cohen & Williamson, 1988). See Appendix C.3. This scale “measures the degree to
which situations in one’s life are appraised as stressful” (Cohen et al., 1983, p. 385). The items
included in this scale measured the degree to which a person finds their life unpredictable,
uncontrollable, and overloaded (Cohen et al., 1983). Each item was scored on a 5-point Likert
scale (0 = never, 1 = almost never, 2 = sometimes, 3 = fairly often, 4 = very often). The total
score for each scale was calculated by summing the score for each of the 10 items after reverse
scoring the four positively stated items (items 4, 5, 7, and 8). Scores range from 0 to 40, with
higher scores representing a higher level of perceived stress. Previous studies have found that the
PSS-10 showed acceptable internal consistency (Cronbach’s alpha > .70) and test-retest
reliability (r > .70) across diverse populations (Lee, 2012). When used specifically in adolescent
populations, the PSS-10 has shown adequate internal consistency with Cronbach’s alpha
coefficients of .70 and .79 as judged by conventional standards (Kechter et al., 2019; Liu et al.,
2020). Furthermore, when used in the PE environment, the PSS has been used to measure
students’ stress after participation in yoga programs (Butzer et al., 2017; Khalsa et al., 2012;
Noggle et al., 2012) and when comparing caring, task-involved motivational climates to ego-
involved motivational climates (Hogue et al., 2019). This scale was chosen for this study because
of its ability to be administered in only a few minutes. The students answered the PSS items at
the beginning and end of class.

Physical Activity. This study measured students’ steps during each class using the ActiGraph
wGT3X accelerometers (ActiGraph, LLC, Pensacola, FL, USA). The wGT3X was a compact

triaxial monitor that measured physical activity and sleep patterns. Before the start of the study,
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each accelerometer was initialized according to the manufacturer’s specifications. Data from the
accelerometers were downloaded and analyzed using the ActiLife software. Students wore the
wGT3X on their wrists for the entire class period. Previous research has found that wrist worn
Actigraph accelerometers are valid in measuring steps counts in youth populations (Hickey et al.,
2016; Lee et al., 2016; Romanzini et al., 2014). The researcher provided students with the
accelerometer, demonstrated how to attach the monitor to their wrists, and walked students
through attaching it to their wrists.
Field Notes. The researcher recorded field notes each day of the study. Field notes are often used
to describe the context when completing mixed methods research. By recording field notes, the
researcher could make informal observations about events and behaviors, which could then be
used to help explain the findings from the quantitative data (Wright et al., 2024). The field notes
also provided a space for reflection and analysis during the research process (Thorpe & Olvie,
2017). Researchers typically document the physical setting, participants, activities and
interactions, conversations, factors such as nonverbal communication, dress, symbols, and what
is “not” happening, and the observer’s own behavior and role when recording field notes (Wright
et al., 2024). Therefore, the field notes in this study aimed to include information about the
overall setting of the school and each class, the students, the teacher, the content covered in each
class, the structure of each class, the environment of each class, the interaction between the
teacher and students, and the interaction between students.

When looking specifically at the environment of each class, the researcher examined if it
was a task-involved climate or an ego-involved climate. In task-involved climates, the goal was
for the students to develop mastery, improvement, or learning. Students’ ability was self-

referenced, and when they demonstrated mastery or showed improvement, they knew they were
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successful. In an ego-involved climate, the goal was to outperform others, so students’ ability
was other-referenced. Students realized success when they could outperform others (Nichols,
1984, 1989). The field notes were hand-written and then transcribed into a Word document at the
end of the study. The researcher then studied the field notes for themes related to task-involved
or ego-involved climates in addition to noting the content covered and the structure of each class.
Analysis
Students. Demographic information related to age, grade, sex/gender, and race/ethnicity and
trait anxiety item responses collected on day one and state anxiety, perceived stress, and steps
data collected on days two, three, and four were entered into SPSS by the researcher and were
analyzed using SPSS 29. Data were screened for missingness before conducting the preliminary
and main analyses. The expectation maximization approach (Dong & Peng, 2013) replaced
missing data from students who missed an item response or missed a day. Data from participants
who dropped out of the study were not analyzed. Before conducting the primary analysis,
preliminary tests helped determine covariates, if any, to include in the primary analysis. Bivariate
correlations were calculated to determine significant associations between continuous variables.
A chi-squared test for association was performed to determine any between group differences in
categorical variables. A series of one-way analyses of variances (ANOVAS) were also performed
to determine if there were any between group differences in the continuous variables. Another
series of one-way ANOVAs were performed to identify differences in the continuous outcome
variables according to the categorical demographic characteristics.

Two three-way mixed model repeated measures analyses of covariances (ANCOVAS)
were executed to determine if there were statistically significant differences in state anxiety and

perceived stress scores over time, between classes, and between days while controlling for trait
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anxiety and steps. Accelerometer step measurements and trait anxiety scores were analyzed as
covariates in order to help explain the changes in state anxiety and perceived stress scores.
Additionally, any other variables identified as having significant associations with the outcome
variables in the preliminary analysis were entered into the model(s) as covariates. Pairwise
comparisons were conducted using Tukey’s LSD adjustment in the case of a significant
interaction. In cases where sphericity was violated, the Huynh-Feldt correction was used to
interpret results (Huynh & Feldt, 1976).
Teachers. If the interviews with each teacher had been conducted, the audio would have been
transcribed into a Word document. The data would have been analyzed using a deductive and
inductive approach (Patton, 2015). Deductive analysis would have involved organizing data
according to preestablished codes (e.g., student mental health problems,
programs/policies/practices used to support students’ mental health, teaching styles, classroom
environment, etc.; Patton, 2015). The codes were established based on the research question,
interview questions, and discussions with committee members. Inductive analysis would have
involved discovering patterns or themes in the data (Patton, 2015). The discovery of patterns and
themes would have been done through open coding, which would have allowed for the
identification of concepts and patterns in the data, and axial coding, which would have allowed
connections between the patterns to be established (Corbin & Strauss, 1990; Richards &
Hemphill, 2018).

To ensure the trustworthiness of the findings, triangulation (Lincoln & Guba, 1985;
Patton, 2015), peer debriefing (Lincoln & Guba, 1985), and member checks (Lincoln & Guba,
1985) procedures would have been applied. Triangulation would have involved using different

data sources and different investigators to improve the credibility of the findings (Lincoln &
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Guba, 1985; Patton, 2015). Peer debriefing would have occurred between the researcher and
committee members to encourage conversations about data analysis and emerging themes
(Lincoln & Guba, 1985). Member checks would have been performed informally throughout the
interviews to confirm that the interviewer interpreted and understood teachers' responses.
Additionally, after each interview was transcribed, the researcher would have provided teachers
with a copy of their interview and allowed them to verify or adjust responses (Lincoln & Guba,
1985).
Results

Preliminary Analyses
Sample description. Demographic characteristics are displayed in Table 2.1. Participants
included 88 high school students (ages 14-17) from a predominantly white school in South
Alabama who participated in either a PE (n = 41), art (n = 25), or US history (n = 22) class. Of
the 88 students, zero turned in the waiver of consent form, while 12 students did not complete
the assent form, indicating they did not want to participate in the study. In the PE class, 41
students out of a total of 50 agreed to participate in the study. In the art class, 25 out of 28
students agreed to participate in the study. In the US history class, all 22 students agreed to
participate in the study.

Data for both sex (male = 35, female = 46, other/prefer not to answer = 3) and gender
(male =36, female = 47, other/prefer not to answer = 1) were collected, and analysis revealed a
perfect positive correlation (r = 1.000; p <.00) between these variables. Therefore, only sex was
included in the analysis. Students scored an average of 9.86(3.72) trait anxiety scale and

6.93(2.83) state anxiety scale at baseline!, which indicated that students were not considered

! Baseline refers to the average scores on the first state anxiety and perceived stress surveys completed on
day 2 (the first day of data collection included in the analysis)
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potentially clinically anxious (Zsido et al., 2020). Students were also considered not to have high
levels of perceived stress as they scored an average of 18.63(7.70) on the PSS-10 at baseline
(Cohen & Williamson, 1988). Over the three days of this study, students took an average of
723.92(383.22) steps.

While zero students dropped out of the study, 54.5% had missing data. 29.5% of students
were missing data because they missed a day of the study. Of the students who did not miss a
day of the study, the analysis revealed that 1.6% of students were missing data on the STAIT-5,
16.1% of students were missing data on the STAIS-5, 14.5% of students were missing data on
the PSS-10, and 8.1% of students were missing PA data because they did not respond to survey
items. When combining students who missed a day and students who did not respond to a survey
item, total missing data values were 6.8% on the STAIT-5, 38.6% on the STAIS-5, 37.5% on the
PSS-10, and 39.8% for PA data. Missing data were replaced using the expectation maximization

approach (Dong & Peng, 2013).



Table 2.1

Descriptive Statistics Table

64

All Classes PE Art US History

Students, n(%) 88 41(46.6) 25(28.4) 22(25)
Grade, n(%)*

ot Grade 53(60.2) 41(100) 12(48) 0(0)

10" Grade 34(38.6) 0(0) 12(48) 22(100)

11" Grade 1(1.1) 0(0) 1(4) 0(0)
Race/Ethnicity, n(%)

Asian 0(0.0) 0(0) 0(0) 0(0)

African America or Black 2(2.3) 1(2.44) 1(4) 0(0)

American Indian or 2(2.3) 1(2.44) 1(4) 0(0)

Alaska Native

Hispanic/Latino 4(4.5) 0(0) 2(8) 2(9.09)

Native Hawaiian or Other 1(1.1) 0(0) 0(0) 1(4.55)

Pacific Islander

White 69(78.4) 35(85.37) 18(72) 16(72.73)

Multiracial 6(6.8) 3(7.32) 3(12) 0(0)
Sex, n(%)

Male 35(39.8) 11(26.83) 13(52) 11(50)

Female 46(52.3) 26(63.41) 12(48) 8(36.36)

Other 1(1.1) 1(2.44) 0(0) 0(0)

Prefer Not to Answer 2(2.3) 2(4.88) 0(0) 0(0)
Gender, n(%)

Male 36(40.9) 12(29.27) 13(52) 11(50)

Female 47(53.4) 27(65.85) 12(48) 8(36.36)

Other 1(1.2) 1(2.44) 0(0) 0(0)

Prefer Not to Answer 0(0.0) 0(0) 0(0) 0(0)
Age, M(SD)* 14.98(0.89) 14.47(0.60) 15.08(0.81) 15.89(0.74)
Trait Anxiety, M(SD) 9.86(3.72) 10.39(3.71) 9.76(4.08) 9.00(3.30)
Average Steps, M(SD)* 723.92(383.22) 1093.77(210.43) 350.67(97.73) 458.82(81.35)
State Anxiety (Baseline), 6.93(2.83) 7.02(3.13) 6.52(2.73) 7.23(2.41)
M(SD)
Perceived Stress 18.64(7.70) 19.05(7.13) 17.32(7.52) 19.36(8.04)

(Baseline), M(SD)

Caption: Four students did not report race/ethnicity, sex, gender, and age.
*Indicates there was a significant difference between classes for grade, age, and average steps
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Baseline differences between classes. Before analyses could be conducted to determine if there
were baseline differences between classes, race/ethnicity was collapsed into white or non-white
due to the low number of responses for classifications other than white. A chi-squared test for
association was conducted between class and sex, grade, and race/ethnicity. The results revealed
a statistically significant association between class and grade (x%(2) = 61.798; p < .001) such that
a greater proportion of PE students were in 9" grade than would be expected (adjusted
standardized residual = 7.1) and a greater proportion of US history students were in 10" grade
than would be expected (adjusted standardized residual = 6.8) if groups were equal. However,
there was no significant association between class and sex (x?(2) = 5.197; p = .074) or class and
race/ethnicity (y*(2) = 4.383; p = .112).

A series of one-way ANOVAs were conducted to determine if there were differences
between the classes in continuous variables. Results revealed a significant difference between
classes in age (F(2,80) = 26.622; p <.001). Post hoc analyses revealed that students in PE were
significantly younger than students in art [14.48 vs. 15.08; 95% CI (-1.04, -.17); p = .004] and
US history [14.48 vs. 15.89; 95% CI (-1.89, -.95); p < .001], and that students in art were
significantly younger than students in US History [15.08 vs. 15.89; 95% CI (-1.33, -.30); p <
.001]. A significant difference was also found between classes in average steps across all three
days (F(2,85) = 211.312; p <.001). The post hoc test revealed that students in PE took
significantly more steps than students in art [1093.77 vs. 350.67; 95% CI (647.06, 839.13.04); p
<.001] and students in US History [1093.77 vs. 458.82; 95% CI (534.94, 734.97); p < .001].
There were no statistically significant differences between classes on trait anxiety scores
(F(2,84) = 1.028; p = .362), state anxiety baseline scores (F(2,84) = 0.595; p = .554), and

perceived stress baseline scores (F(2,84) = 0.558; p = .575).
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Relationships between outcome variables at baseline and potential covariates. Correlational
analysis between the continuous variables, as shown in Table 2.2, revealed a small negative
correlation between age and trait anxiety (r = -.243; p < .05). In addition, there was a strong
positive correlation between trait anxiety and state anxiety at baseline (r = .532; p <.01), trait
anxiety and perceived stress at baseline (r = .538; p <.01). Additionally, baseline outcome
variables (state anxiety and perceived stress) were significantly related with a strong, positive
association (r = .498; p < .01). Correlations between all continuous variables in the study can be
viewed in Supplemental Table 1 (Appendix E.1).

Table 2.2

Correlation Table

1. 2. 3. 4,
1. Age 1 -.243*  -147 -.070
2. Trait Anxiety 1 b532**  538**
3. State Anxiety Baseline 1 498**
4., Perceived Stress Baseline 1
**p<.01
*p<.05

A one-way ANOVA was conducted to examine relationships between outcome variables
(state anxiety and perceived stress) at baseline and categorical demographic variables. Results
revealed that there were no significant differences in state anxiety baseline scores and sex
(F(1,79) = 0.000; p = .993), race/ethnicity (F(1,79) = 1.477; p = .228), and grade (F(1,85) =
0.120; p =.730). Additionally, there were no significant differences in perceived stress baseline
scores according to race/ethnicity (F(1,79) = 3.181; p = .078) or grade (F(1,85) = 0.066; p =
.798). However, significant differences in perceived stress baseline scores according to sex
(F(1,79) = 7.611; p = .007) were observed. Further analyses revealed that female students

[M(SD) = 20.41(6.96)] were more stressed than male students [M(SD) = 15.97(7.46)].
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Additionally, a one-way ANOVA was performed for age according to grade to ensure
that grade and age were not redundant variables. Results revealed only 47.8% shared variance
between the two variables (partial n? = .478), so both were kept in the model as covariates.
Therefore, based on the results of the preliminary analyses, grade, age, trait anxiety, and steps
were examined as covariates in the primary analyses of state anxiety and perceived stress.
Further, sex was also included as a model covariate in the analysis of perceived stress.

Main Analysis

State Anxiety. A three-way repeated measures ANOVA was conducted to assess the interaction
of class, day, and time on state anxiety scores (Table 2.3). There were no significant main effects
of day (F(1.925,163.651) = 2.048; p = .134; partial n% = .024; observed power, £ = .409), time
(F(1,85) = .485; p = .488; partial n? = .006; observed power, # = .106), or class (F(2,85) = .132;
p = .877; partial n? = .003; observed power, # = .070). Results revealed no significant interaction
between class, day, and time (F(3.349,142.311) = .416; p = .763; partial n? = .010; observed
power, = .136). There were also no significant interactions between class and time (F(2,85) =
456; p = .636; partial n% = .011; observed power, 8 = .122), class and day (F(3.851,163.651) =
.274; p = .888; partial n? = .006; observed power, 8 = .108), or day and time (F(1.674,142.311) =
2.566; p = .090; partial n? = .029; observed power, $ = .461). Effects remained non-significant

when controlling for grade, age, trait anxiety, and steps as covariates.
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Table 2.3

State Anxiety Three-Way ANCOVA Results

Pre Post F p 7 8
State Anxiety, M(SD) 6.54(2.01) 6.48(2.11)
Class 132 877 .003 .070
Day 2.048 134 .024 .409
Time 485 488 .006 .106
Day*Class 274 888 .006 .108
Day*Time 2566 .090 .029 .61
Class*Time 456 636 .011 .122
Day*Time*Class 416 763 .010 .136

Perceived Stress. A three-way repeated measures ANOVA was conducted to assess the effects
of class, day, and time on high school students’ feelings of perceived stress (Table 2.4). Results
showed no main effect of day (F(1.928,163.882) = 1.480; p = .231; partial n% = .017; observed
power, £ = .307), time (F(1,85) = .357; p = .552; partial n? = .004; observed power, 8 = .091), or
class (F(2,85) = .734; p = .483; partial n% = .017; observed power, f = .171). The interactions
between class and day (F(3.856,163.882) = .579; p = .672; partial n% = .013; observed power, f =
.186) and day and time (F(1.735,147.491) = 1.493; p = .229; partial n? = .017; observed power,
=.293) were also non-significant. Furthermore, there was no significant interaction between
class, day, and time (F(3.470,147.461) = 1.883; p = .126; partial n? = .042; observed power, =
519).

There was a seeming trend for an interaction between class and time (F(2,85) = 2.835; p
= .064; partial n2 = .063; observed power, 8 = .543). Inspection of the mean(SD) pre- and post-
class perceived stress scores revealed that perceived stress scores increased after participation in

PE [18.827(6.258) vs. 19.016(6.523)] and art [16.827(6.719) vs. 16.907(6.915)] and decreased



69

after participation in US History [18.909(7.645) vs. 18.288(7.334)]. Individual paired samples T-
tests for pre- to post-class change were nonsignificant in each class (all T degrees of freedom <
|1.488| and all p-values > .145), consistent with the absence of a main effect of time in the full
model. However, the inclusion of sex (F(2,77) = 3.569; p = .033; partial n% = .085; observed
power, B = .646), age (F(2,80) = 3.038; p = .053; partial n? = .071; observed power, g = .573),
and trait anxiety (F(2, 84) = 3.022; p = .054; partial n? = .067; observed power, f = .571)
independently, as well as combined (F(2,75) = 3.716; p = .029; partial n? = .090; observed
power, = .665) revealed a significant interaction between class and time. Post hoc analysis
revealed that this interaction was not due to the differences in perceived stress scores between
classes when isolating the pre and post time points, but was due to the significant change in pre
to post perceived stress scores in the US history class (18.74 vs. 17.82; p = .022). However, there
was no longer a significant interaction between class and time when steps were added as a
covariate along with age, sex, and trait anxiety (F(2,74) = 2.587; p = .082; partial n% = .065;
observed power, 5 = .501).

Table 2.4

Perceived Stress Three-Way ANCOVA Results

Pre Post F p 7 8
Stress, M(SD) 18.25(6.74)  18.23(6.82)
Class 734 483 017 171
Day 1.480 .231 .017 .307
Time 357 552 .004 .091
Day*Class 579 672 .013 .186
Day*Time 1.493 229 .017 .293
Class*Time 2.835 .064 .063 .543

Day*Time*Class 1.883 .126 .042 .519
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Field Notes

School. The school was located in south Alabama. It was a K-12 public school with grades K-6
in one building and 7-12 in another. The school also had a science building, library, cafeteria,
gym, weight room, and football and baseball/softball fields. This study took place the week after
Thanksgiving break. The full field notes can be found in Appendix F.

PE. The gym was a separate building at the school. It had a lobby with bathrooms and offices,
two basketball goals, bleachers on each side, and male and female locker rooms. The teacher was
a white female. There were 50 9""-grade students in the class. It was their first class of the day,
and it lasted 50 minutes. Students were taught the badminton underhand serve for the first two
days of the study. The last day of the study was a free day where students chose if they wanted to
play basketball, volleyball, or walk. Even with the deviation in topic on the last day, students
completed the same general routines each day. At the start of class, students came in, dressed
out, completed the first survey, and put on the accelerometers. After completing this, students
lined up in their stretch lines and took themselves through the warm-up. Once students
completed the warm-up, the teacher informed them of what would happen in class that day and
proceeded to take them through the lesson. Students completed the second survey, turned in the
accelerometers, and changed back into their school clothes at the end of class. See Appendix F.1
for the PE field notes.

On the first day, the teacher reviewed the cues, demonstrated the cues, and then had the
students shadow the cues. After the introduction, students got into partners, and they shadow-
performed and said the cues ten times. Next, the teacher put students into five groups, and
students used their hands to serve the birdie back and forth to each other. During this activity, the

teacher walked around and monitored the students. She stopped at one group of girls to make
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sure they were contacting the birdie below the waist. She repeated the cue of “strike birdie below
the waist” and demonstrated this to the group (November 28", 2023). After practicing the serve
with their hand, the teacher passed out a badminton racket to each group, and the students
practiced hitting the serve with a badminton racket. During this activity, the teacher stopped one
group and appeared to demonstrate how to hit the birdie with the badminton racket, but the
researcher could not hear what she said to the group (November 28", 2023). While completing
these activities, students could interact and talk with each other, but they also listened when the
teacher talked and followed her directions. Overall, the teacher established a physically and
emotionally safe environment where there was respect between her and the students and between
the students. She tried to provide students with as many practice opportunities as possible, even
though she only had about ten birdies, five badminton rackets, one tennis racket, and no nets.

On the second day, students continued to practice the badminton underhand serve. The
teacher briefly reviewed the cues of the serve and had students say and shadow the cues. After
this, the teacher put students into five groups and tells them they will first use their hands to
serve the birdie back and forth to each other. While the teacher was walking around and
monitoring the activity, she stopped to talk to a couple of students. However, she was too far
away to hear what was said (November 30", 2023). After the first activity, the teacher gave each
group a badminton racket. Students used the badminton racket to serve the birdie back and forth
to each other. The teacher walked around and monitored students. Besides having to stop
students once to refocus them on the task, she did not have much interaction with the students
(November 30", 2023). Again, the teacher created a physically and emotionally safe

environment. However, the teacher did not interact as much with the students on this day, nor did
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she try to get students interested in learning about the underhand serve. She also did not try to
make the tasks challenging for the students.

On the third day of the study, students entered the gym and completed their normal
routine. However, after completing the warm-up, the teacher told students they would not be
learning the underhand serve today. Instead, she told students they could choose the activity they
wanted to participate in. The students were able to choose between basketball, volleyball, and
walking. The teacher also told the students that they could not sit down and had to be doing
something the entire class period (December 1%, 2023). Most of the boys chose to play basketball
and selected their own teams to play half-court games on both sides of the floor. Most of the
girls chose volleyball. They got into groups of two to four and would volley or set the ball back
and forth to each other. Some even tried to see how many times they could volley or set the ball
without it touching the ground. The students who did not want to play basketball or volleyball
chose to walk around the outside edge of the gym floor. Day three of the study seemed to be the
most fun day for the students. They enjoyed participating in an activity that they were to choose.
After telling the students what would happen during class, the teacher had very little interaction
with the students.

Art. The art classroom was located in the 7t"-12™ grade building. The room was full of art
supplies and students’ artwork. The classroom also had a Smart Board and Chrome books. The
teacher was a white female. There were 28 9™ and 10"-grade students in the class. The class was
50 minutes long. As students came into class each day, the researcher would have the survey
packets, accelerometers, and pencils laid out on each table for the students. They would come
into the classroom, pick up a survey packet, accelerometer, and pencil, complete the first survey,

and attach the accelerometer to their wrist. At the end of class, the students would complete the
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second survey and leave the survey packet, accelerometer, and pencil on the table for the
researcher to collect. See Appendix F.2 for the art field notes.

On day one of the study, the teacher told students they would continue learning about
Exacto knife blades. She also told them that once they were comfortable using the blade, they
would create a positive and negative space project using them. In addition to going over how to
hold the blade, cut with the blade, and the safety rules, the teacher provided students with more
history related to Exacto knife blades. Once she did this, the students got a blade, cutting mat,
ruler, and a blank sheet of paper. Students continued to practice cutting a perfectly straight line
with the Exacto knife. As students were doing this, the teacher walked around, making sure
students were holding the blade correctly. While doing this, she stopped and helped a couple of
students line their sheet of paper and ruler up correctly so they could cut a straight line
(November 28", 2023). Once students could cut a perfectly straight line with the blade, they got
the Exacto knife worksheet, where they practiced cutting different shapes and patterns like
squares, zig-zags, circles, and stars. The teacher created a safe and secure learning environment
where students were encouraged to succeed but knew it was ok if they did not get it right the first
time. The teacher made sure to let students know that it was ok if they could not cut a straight
line on the first try and that there was more paper for them to use to practice (November 28",
2023). There was respect between the teacher and students and between the students. Not only
were students allowed to interact with each other while they worked, but the teacher also
interacted and talked with students while helping them with the activities.

On the second day of the study, the students continued to work with the Exacto knives.
Most students had moved on to the Exacto knife worksheet, but a few were still working on

cutting their straight line. As soon as the teacher signed off on their straight line, they moved to
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the worksheet. While working on the worksheet, several students struggled to cut the circle.
When the teacher saw this, she stopped the entire class and demonstrated how to use the Exacto
knife when cutting the circle. She also gave tips on how to hold the blade and move the paper as
they were cutting (November 30", 2023). The teacher again emphasized that it was ok to fail or
make a mistake and that there were extra worksheets for the students to use if needed.

On day three, the teacher reviewed the positive and negative space project with the
students. She provided examples such as Notan’s finding the shadow. She also told students they
would use the Exacto knife blades to create this project. After going over this, the students
continued to work on the Exacto knife worksheet. Once students completed the worksheet, they
began working on their project. The students got a Chrome book to look at different types of
positive and negative space artwork to get an idea of what they wanted to create for their project.
The teacher walked around helping students with their worksheet or helping them decide what
they wanted to do for their project. When a student chose an idea that the teacher thought was
too easy, she encouraged him/her to choose an idea that would challenge his/her skills. During
the class, students could quietly talk to each other as long as they worked on their assignments.
History. The history classroom was located in the 7-12" grade building. The room consisted of
desks, a Smart Board, and Chrome books. There were 25 10"-grade students in the class. The
teacher was a white female. The class was 50 minutes long and was the first class after lunch.
Students would come into the classroom and sit at their desks. While they did this, the researcher
would pass out the survey packets, accelerometers, and pencils. The teacher began the lesson
after the students finished the first survey and attached the accelerometers to their wrists.
Students would complete the second survey and then turn in the survey packet, accelerometers,

and pencils at the end of class. See Appendix F.3 for the US history field notes.
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Students were learning about the Amendments over the course of this study. On the first
day of the study, the teacher reviewed the first two Amendments and then covered Amendments
three through seven. She presented each Amendment individually and asked students if they
knew what it was or what it meant before going into detail about it. The teacher provided
examples of how the Amendments affect their everyday life and encouraged the students to
provide their own examples or ask questions. While covering these amendments, the students
found the Fifth Amendment's double jeopardy clause interesting (November 28", 2023). As this
was a more traditional class structure, students could not interact with each other while the
teacher was lecturing. However, the teacher did a good job facilitating a class discussion.

On day two of the study, the teacher covered Amendments 16-27. Like the first day, the
teacher presented each Amendment individually and provided examples of how it impacts
everyday life. Again, the students were interactive with the lecture and were encouraged to ask
questions when they were unsure of something (November 30™", 2023). After covering the last
Amendment, the teacher introduces the Amendment project. For this project, each student was
assigned an amendment, and then they created a poster that included the Amendment written out
along with an illustration.

On the third day of the study, students started working on their Amendment project.
Before starting the project, the teacher showed examples of past students’ work so they would
know what she was expecting. The teacher provided construction paper, markers, colored
pencils, glue sticks, and other supplies the students might have needed. The students either wrote
their Amendment on their paper or the teacher printed it out, and they glued it on their paper.
Once they had the Amendment on their paper, the students decided what type of illustration

would best represent it. While students were working on their project, the teacher walked around
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and answered any questions the students had. The students were also allowed to talk quietly
while working. If students did not finish their project, they took the project home to work on it
over the weekend.

Discussion

The purpose of this study was to examine how high school students’ feelings of anxiety
and stress changed over the course of a PE class and how these changes differed from students in
an art and US history class. Additionally, this study evaluated how steps during class impacted
feelings of anxiety and stress. This study also sought to examine teachers’ perceptions of their
teaching style and classroom environment and how these impacted students’ feelings of anxiety
and stress by interviewing the teachers of the participating classes. However, the teachers did not
agree to participate in the one-on-one interview, so this research question could not be addressed.

This study surveyed 88 9" and 10™-grade students enrolled in either PE, art, or US
history over three days. At baseline, the students were not considered potentially clinically
anxious (state anxiety average: 6.93; trait anxiety average: 9.86) and did not demonstrate
elevated levels of perceived stress (18.64). The students took an average of 723.92 steps over the
course of the study.

Overall, the results of this study did not find a significant main effect or interaction effect
for class, day, and time. This suggests that participation in a PE, art, or US history class did not
have a significant impact on students’ feelings of anxiety and stress. However, there was a trend
towards an interaction between class and time for perceived stress. Further analysis revealed a
trend toward increasing perceived stress scores for students in PE and art and decreasing
perceived stress scores for students in US history. This trend became significant when sex, age,

and trait anxiety were entered as covariates. Further analysis revealed that the significant
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interaction was due to the significant decrease in US history students perceived stress scores.
However, the significant interaction disappeared when steps were added as a covariate.

Before interpreting the results of this study, it is important to note that the results of this
study might have been due to a floor effect. A floor effect occurs when participant responses are
clustered toward the bottom end of a scale, which can result in the intervention or experimental
treatment being viewed as ineffective (Cramer & Howitt, 2004; Garin, 2014). In this study,
students’ initial anxiety and stress levels were low. Therefore, the anxiety and stress scales might
not have been able to detect significant changes in scores from the beginning to end of class,
over the three days of the study, or between classes. This could have led to the non-significant
findings in this study even if there were actual changes in students’ feelings of anxiety and stress
after participation in PE, art, or US history. In order to address this potential floor effect, future
studies should consider using more sensitive anxiety and stress measures, increasing the sample
diversity to include students with a broader range of baseline anxiety and stress levels, and
conducting a qualitative analysis consisting of interviews or open-ended surveys in order to
capture the nuances in students’ experiences and feelings.

There were also methodological concerns that might have impacted the results of this
study. The first was the level of missing data. In educational and psychological studies, missing
data rates of 15-30% appear to be common (Enders, 2003; Peugh & Enders, 2004). However, in
this study, 54.5% of students were missing data. Research conducted in educational settings has
reported that data can be missing for one of three reasons: students were absent without
predictable reasons, students were absent because they were representing their school in
competitions, or students did not respond to items on the survey (Pampaka et al., 2016). For this

study, missing data were attributed to students being absent without predictable reasons and not
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responding to survey items. The EM approach was used to replace missing data in this study.
This method estimated missing values by repeating two alternating steps. In the expectation step,
a value was calculated for the missing value based on the available data and its distribution. In
the maximization step, a value was calculated based on the current updated data set. After the
final iteration, the EM calculated value was imputed into the data set (Blankers et al., 2010). Two
studies have examined the efficacy of EM for handling extreme data missingness. One study had
a missing data rate of 50%, and the other used multiple missing data rates up to 60%. Both
studies found that the EM method successfully estimated values that resembled the reference
values of the complete data set (Blankers et al., 2010; Dong & Peng, 2013). Even though all
principled missing data methods suffer from large biases as missing data rates increase when
compared to the complete data set (Dong & Peng, 2013), results from the analyses and the
observations made from those results can be cautiously trusted and should be replicated with
similar and more diverse samples.

Another methodological concern was the stress scale that was chosen. The PSS measured
changes in students’ perceived stress during the last month (Cohen et al., 1983; Cohen &
Williamson, 1988). While completing the PSS questions over the course of the study, some
students asked how their feelings of stress were supposed to change from the beginning to the
end of class when the directions indicated that they should think about their stress-related
feelings and thoughts during the last month. Because of these directions, it is possible that the
PSS did not accurately reflect students’ feelings of stress. Therefore, the instructions could have
been adapted to ask students about their feelings of stress right now instead of over the past
month. Additionally, a survey asking students about their feelings of stress over a shorter period

could have been used. For example, the Perceived Stress Scale-Children (PSS-C) and Depression



79

Anxiety Stress Scales-Youth (DASS-Y) ask students to think about their feelings of stress over
the past week. Using one of these scales would also be appropriate for the expanded study time
frame, as students would only have to think about the feelings and thoughts of stress they
experienced between survey administration days.

Additionally, the time frame of this study was another methodological issue. This study
took place over one week, which could have contributed to survey fatigue. Survey fatigue occurs
when “people become overwhelmed by the number of surveys they encounter in daily life”
(Karlberg, 2015, p. 2). The students in this study took a total of eight surveys over five days.
These surveys also consisted of many of the same questions each day. Because of this, students’
interest and/or enthusiasm in completing the surveys could have been reduced (Karlberg, 2015;
Porter et al., 2004). This could have led to incomplete survey responses or students quickly
circling answers to finish the survey, which could have negatively impacted the results of this
study. In order to prevent survey fatigue, this study could have taken place over a month instead
of a week, allowing students to take the surveys once a week instead of 4 times in one week, and
in turn, could have led to more complete and potentially accurate responses. Furthermore,
lengthening the study's time frame would also address the issue with the stress scale discussed in
the previous paragraph.

While taking into consideration the methodological concerns of this study, an interesting
finding of this study was how the significant interaction between class and time when controlling
for sex, age, and trait anxiety was due to the significant decrease in US history perceived stress
scores and how this significant interaction disappeared when steps were added as a covariate.
This suggests that the reduction in stress in US history was due to the differences in PA. More

specifically, less active students experienced a more significant stress reduction. These results
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could be because students were zoning out during class, the time of day of the class, or the
methodological concerns previously mentioned. Therefore, these results are untrustworthy, and
more rigorous research is needed to understand the relationship between stress and PA in a US
history class.

Previous research also indicated that caring, task-involved climates were significantly
associated with lower feelings of anxiety and stress (e.g., Barkoukis et al., 2010; Jaakkola et al.,
2019; Liukkonen et al., 2010; Papaioannou & Kouli, 1999). Based on the researcher’s
observations, the teacher of the PE class worked to establish a caring, task-involved climate. For
example, the students were learning to do the underhand serve in badminton. While learning this
skill, the teacher made sure to not only emphasize the cues of the skill but also made sure to
provide as much practice time as possible so that the students could master the skill (Appendix
F.1). The teacher of the art class also established a caring, task-involved climate by continually
reminding students that it was ok not to be able to cut a perfectly straight line or to perfectly cut
the different shapes with the Exacto knife on the first try. She even encouraged students to get
multiple pieces of paper or worksheets so that they could have more practice while mastering
using the Exacto knife (Appendix F.2). Additionally, the US history teacher established a caring,
task-involved climate by encouraging students to ask questions and participate in the class
discussion about the Amendments (Appendix F.3). Even though these were caring, task-involved
climates, students’ feelings of anxiety and stress were not significantly impacted. While taking
into account the methodological concerns, these results suggest that more than just establishing a
caring, task-involved climate is needed in order for PE, art, or US history classes to positively
impact students’ mental health. However, more research is needed in order to understand the

relationship between class environment and students’ feelings of anxiety and stress.
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Additionally, previous research indicated that PE does have the potential to improve
students’ feelings of anxiety and stress (e.g., Barney et al., 2019; Kliziene et al., 2018). However,
this was not the case for this study. In addition to the methodological concerns, one reason for
these findings could be that PE was the first class of the school day. Research indicates that
school is a key stressor for students, especially when it comes to performance, tests, and
participating in class (Anniko et al., 2019; Kaczmarek & Trambacz-Oleszak, 2021). Because it
was the first class, students might have become more worried about upcoming assignments, tests,
projects, etc., as the class progressed, so stress levels increased instead of decreased. However,
more rigorous research is needed to understand the relationship between class time and students’
feelings of anxiety and stress.

It is also important that PE teachers take into account students’ interests and offer them
choices during PE. When providing students’ choices in the types of activities, their need for
autonomy is supported (Agbuga et al., 2016; How et al., 2013), which can increase participation
(Mitchell et al., 2015), lead to more engagement (Agbuga et al., 2016), and lead to increased
levels of MVVPA (How et al., 2013). In this study, students were not offered a choice until the last
day of the study when the teacher let them choose the activity they wanted to participate in.
While this did not lead to significant changes in students’ feelings of anxiety and stress, students
might be more likely to experience the emotional benefits of PE if they are continually provided
choices during PE class. However, due to the methodological concerns of this study, more
research is needed to fully understand the impact choice has on students’ feelings of anxiety and
stress.

Another change that could that could enhance the PE environment is smaller class sizes.

Currently, there could be 28 to 54 students per teacher (Gross & Buchanan, 2014). The PE class
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in this study consisted of about 50 students, which is not only consistent with the research but
also more than double the average public school class size of 21 students per teacher (National
Center for Education Statistics, 2022). SHAPE America recommends a ratio of 30 students per
teacher for high school PE classes (SHAPE America, 2022) because optimal PE practices are not
utilized when teaching loads are too high for PE teachers (Turner et al., 2017). Research
indicates that large class sizes negatively impact the amount of time students are able to
participate during class, the amount of time spent in MVPA, the amount of time spent sitting, the
amount energy expended, and the amount of instruction time (Bevans et al., 2010; Chow et al.,
2009; Hills et al., 2015; Hollis et al., 2017). Therefore, advocating for smaller PE class sizes is
crucial. This change might not only allow students to experience the physical benefits of PA, but
also, the emotional benefits, empowering teachers, principals, administrators, state officials, etc.
to make informed decisions for the wellbeing of their students. However, more rigorous research
is needed to understand how class size influences students’ feelings of anxiety and stress.

The lack of equipment and access to physical activity facilities is a significant concern
that could potentially impact students’ feelings of anxiety and stress. With PE budgets ranging
from $100 to $7,000 per year (M = $915 per year; Turner et al., 2017), running an optimal and
developmentally appropriate PE program can be challenging. The PE teacher in this study had 6-
7 badminton rackets, about 10 birdies available for students, and no badminton nets. This lack of
equipment led to students spending a lot of class time standing in lines waiting for a turn, which
negatively impacted student engagement and the number of steps students were able to take.
According to the Every Student Succeeds Act, PE is part of a well-rounded education and should
be offered to all students (SHAPE America, 2018). Therefore, schools should invest resources

into equipment and facilities that allow teachers to develop quality PE programs. Considering the
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methodological concerns of this study, if teachers are able to develop quality PE programs with
adequate equipment for students, then their feelings of anxiety and stress might be more likely to
decrease. However, more research is needed to fully understand the impact quality PE programs
have on feelings of anxiety and stress.
Strengths

One strength of this study was that there were no significant differences between groups
at baseline, which indicated that all students started with similar levels of anxiety and stress. This
allowed for meaningful interpretations of the changes since all three classes started from the
same point. Additionally, even though the baseline outcome variables were significantly related,
these variables were not redundant and, therefore, could be examined independently in the study
(r? = 24.8%). While this study did not find significant changes in students’ feelings of anxiety
and stress, it did add to the limited research on changes in feelings of anxiety and stress after
participation in PE. It also extended the current research by comparing changes in students’
feelings of anxiety and stress after participation in PE to changes in students’ feelings of anxiety
and stress after participation in art and US history classes (Lanier et al., 2022). Another strength
of this study was that it included a PA measurement. Few of the previous studies analyzing
changes in students’ feelings of anxiety and stress during PE included a PA measurement (Lanier
etal., 2022).
Limitations

As previously mentioned, this study had three methodological limitations: the level of
missing data, the time frame of the stress instrument used, and the time frame of the study.
Additionally, because the study was conducted at a predominantly white high school, these

results cannot be generalized to high school students of different races or ethnicities. Future
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studies should expand this research into more diverse high school environments. This would
allow research to gain a better understanding of how students’ feelings of anxiety and stress
change over a class period and how PA impacts these changes. Another limitation of this study
was that the field notes were not triangulated. Therefore, the observations made in the field notes
must be interpreted with caution as they cannot be confirmed by another observer.

Conclusion

PE is a complex subject within a complex education ecosystem. As researchers, we have
to take into account that PE is not like other academic subjects. Teachers struggle to create
meaningful experiences and engage students in enough PA that can potentially lead to positive
mental health outcomes. Because of these challenges, it is difficult to truly understand the
relationship between PE, PA, and students’ mental health.

Additionally, the mental health of adolescents is an issue that continues to be addressed
not only in the media but also in research, as prevalence rates of anxiety and stress continue to
rise. The important role of PA when it comes to combatting feelings of anxiety and stress also
continues to be emphasized, yet 81% of adolescents do not meet daily PA recommendations
(Guthold et al., 2020). Furthermore, PE is often overlooked as a way to not only get students
physically active but also as a way to support their mental health.

Despite the lack of significant findings, the relationship between PE and student mental
health remains a crucial area of research. Future research must continue to examine this topic by
not only continuing to measure changes in students’ feelings of anxiety and stress over a class
period but also across an entire school day. These studies must also include a PA measurement in
order to further understand PA impact on feelings of anxiety and stress. Additionally, more

qualitative research needs to be conducted. These studies should examine teachers’ perceptions
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of their teaching style and classroom environment and its impact on students’ mental health.
They should also ask students how PE and PA might impact their feelings of anxiety and stress.
While this study added to the current research examining students’ anxiety and stress in a PE

environment, this relationship is still unclear and needs to continue to be studied.



86

References
Active Minds. (2021). Student mental health survey (September 2020).

https://www.activeminds.org/wp-content/uploads/2020/10/Student-Mental-Health-Data-Sheet-

Fall-2020-1.pdf

Agbuga, B., Xiang, P., McBride, R. E., & Su, X. (2016). Student perceptions of instructional choices in
middle school physical education. Journal of Teaching in Physical Education, 35(2), 138-148.

https://doi.org/10.1123/jtpe.2015-0010

Al Omari, O., Al Sabei, S., Al Rawajfah, O., Abu Sharour, L., Aljohani, K., Alomari, K., Shkman, L.,
Al Dameery, K., Saifan, A., Al Zubidi, B., Anwar, S., & Alhalaiga, F. (2020). Prevalence and
predictors of depression, anxiety, and stress among youth at the time of COVID-19: An online
cross-sectional multicountry study. Depression Research and Treatment, 2020.

https://doi.org/10.1155/2020/8887727

American Psychological Association. (2018). Stress. American Psychological Association. Retrieved

June 30 from https://dictionary.apa.org/stress

American Psychiatric Association. (2020). What is depression? Retrieved 06/22/2021 from

https://www.psychiatry.org/patients-families/depression/what-is-depression

American Psychological Association. (2014). Stress in America: Are teens adopting adults’ stress
habits?

Andermo, S., Hallgren, M., Nguyen, T.-T.-D., Jonsson, S., Petersen, S., Friberg, M., Romqvist, A.,
Stubbs, B., & Elinder, L. S. (2020). School-related physical activity interventions and mental
health among children: a systematic review and meta-analysis. Sports Medicine - Open, 6(1), 25.

https://doi.org/10.1186/s40798-020-00254-x



https://www.activeminds.org/wp-content/uploads/2020/10/Student-Mental-Health-Data-Sheet-Fall-2020-1.pdf
https://www.activeminds.org/wp-content/uploads/2020/10/Student-Mental-Health-Data-Sheet-Fall-2020-1.pdf
https://doi.org/10.1123/jtpe.2015-0010
https://doi.org/10.1155/2020/8887727
https://dictionary.apa.org/stress
https://www.psychiatry.org/patients-families/depression/what-is-depression
https://doi.org/10.1186/s40798-020-00254-x

87

Andrade, A., Correia, C. K., da Cruz, W. M., & Bevilacqua, G. G. (2019). Acute effect of exergames on
children's mood states during physical education classes. Games for Health Journal, 8(4), 250.

Anniko, M. K., Boersma, K., & Tillfors, M. (2019). Sources of stress and worry in the development of
stress-related mental health problems: A longitudinal investigation from early- to mid-
adolescence. Anxiety, Stress, and Coping, 32(2), 155-167.

https://doi.org/10.1080/10615806.2018.1549657

Ardic, A., & Erdogan, S. (2017). The effectiveness of the COPE healthy lifestyles TEEN program: a
school-based intervention in middle school adolescents with 12-month follow-up. Journal of

Advanced Nursing, 73(6), 1377-1389. https://doi.org/https://doi.org/10.1111/jan.13217

Barkoukis, V., Koidou, E., & Tsorbatzoudis, H. (2010). Effects of a motivational climate intervention on
state anxiety, self-efficacy, and skill development in physical education. European Journal of

Sport Science, 10(3), 167-177. https://doi.org/10.1080/17461390903426634

Barney, D. C., Pleban, F. T., & Lewis, T. (2019). Relationship between physical activity and stress
among junior high school students in the physical education environment. Physical Educator,

76(3), 777-799. https://doi.org/10.18666/TPE-2019-V76-13-8966

Beames, J. R., Johnston, L., O’Dea, B., Torok, M., Boydell, K., Christensen, H., & Werner-Seidler, A.
(2022). Addressing the mental health of school students: Perspectives of secondary school
teachers and counselors. International Journal of School & Educational Psychology, 10(1), 128-

143. https://doi.org/10.1080/21683603.2020.1838367

Beni, S., Fletcher, T., & Ni Chroinin, D. (2017). Meaningful experiences in physical education and
youth sport: A review of the literature. Quest, 69(3), 291-312.

https://doi.org/10.1080/00336297.2016.1224192



https://doi.org/10.1080/10615806.2018.1549657
https://doi.org/https:/doi.org/10.1111/jan.13217
https://doi.org/10.1080/17461390903426634
https://doi.org/10.18666/TPE-2019-V76-I3-8966
https://doi.org/10.1080/21683603.2020.1838367
https://doi.org/10.1080/00336297.2016.1224192

88

Beni, S., Fletcher, T., & Chrdinin, D. N. (2019). Using features of meaningful experiences to guide
primary physical education practice. European Physical Education Review, 25(3), 599-615.

https://doi.org/10.1177/1356336x18755050

Bennie, A., & Langan, E. (2015). Physical activity during physical education lessons: a qualitative
investigation of Australian PE teacher perceptions. International Journal of Qualitative Studies

in Education, 28(8), 970-988. https://doi.org/10.1080/09518398.2014.933914

Bevans, K. B., Fitzpatrick, L. A., Sanchez, B. M., Riley, A. W., & Forrest, C. (2010). Physical education
resources, class management, and student physical activity levels: A structure-process-outcome
approach to evaluating physical education effectiveness. The Journal of school health, 80(12),

573-580. https://doi.org/10.1111/].1746-1561.2010.00544.x

Bitsko, R. H., Holbrook, J. R., Ghandour, R. M., Blumberg, S. J., Visser, S. N., Perou, R., & Walkup, J.
T. (2018). Epidemiology and impact of health care provider-diagnosed anxiety and depression
among US children. Journal of Developmental & Behavioral Pediatrics, 39(5), 395-403.

https://doi.org/10.1097/DBP.0000000000000571

Brooks, S. J., & Kutcher, S. (2001). Diagnosis and measurement of adolescent depression: a review of
commonly utilized instruments. Journal of Child and Adolescent Psychopharmacology, 11(4),

341-376. https://doi.org/10.1089/104454601317261546

Butzer, B., LoRusso, A., Shin, S. H., & Khalsa, S. B. (2017). Evaluation of yoga for preventing
adolescent substance use risk factors in a middle school setting: A preliminary group-randomized
controlled trial. Journal of Youth and Adolescence, 46(3), 603-632.

https://doi.org/10.1007/s10964-016-0513-3

Cadenas-Sanchez, C., Mena-Molina, A., Torres-Lopez, L. V., Migueles, J. H., Rodriguez-Ayllon, M.,

Lubans, D. R., & Ortega, F. B. (2021). Healthier minds in fitter bodies: A systematic review and


https://doi.org/10.1177/1356336x18755050
https://doi.org/10.1080/09518398.2014.933914
https://doi.org/10.1111/j.1746-1561.2010.00544.x
https://doi.org/10.1097/DBP.0000000000000571
https://doi.org/10.1089/104454601317261546
https://doi.org/10.1007/s10964-016-0513-3

89

meta-analysis of the association between physical fitness and mental health in youth. Sports

Medicine, 50, 2571-2605. https://doi.org/10.1007/s40279-021-01520-y

Cale, L., Harris, J., & Hooper, O. (2020). Get(ting) to the Start Line — the evaluation of an innovative
intervention to address adolescents’ school-related stress and anxiety. European Physical

Education Review, 26(3), 642-663. https://doi.org/10.1177/1356336X20902487

Campos-Gutiérrez, L. M., Sellés, S., Garcia-Jaén, M., & Ferriz Valero, A. (2021). Flipped learning in
physical education: Learning, motivation and motor practice time.

https://doi.org/10.15366/rimcafd2021.81.005

CDC. (2018). Strategies for classroom phyiscal activity in schools. Atlanta, GA: CDC
Cecchini, J. A., Fernandez-Rio, J., Mendez-Gimenez, A., & Sanchez-Martinez, B. (2020). Connections
among physical activity, motivation, and depressive symptoms in adolescent girls. European

Physical Education Review, 26(3), 682-694. https://doi.org/10.1177/1356336X20902176

Chow, B. C., McKenzie, T. L., & Louie, L. (2009). Physical activity and environmental influences
during secondary school physical education. Journal of Teaching in Physical Education, 28(1),

21-37. https://doi.org/10.1123/jtpe.28.1.21

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived stress. Journal of
Health and Social Behavior, 24(4), 385-396.

Cohen, S., & Williamson, G. (1988). Perceived stress in a probability sample of the United States. In S.
Spacapan & S. Oskamp (Eds.), The social psychology of health: Claremont Symposium on
applied social psychology. Sage.

Corbin, J. M., & Strauss, A. (1990). Grounded theory research: Procedures, canons, and evaluative

criteria. Qualitative Sociology, 13(1), 3-21. https://doi.org/10.1007/BF00988593



https://doi.org/10.1007/s40279-021-01520-y
https://doi.org/10.1177/1356336X20902487
https://doi.org/10.15366/rimcafd2021.81.005
https://doi.org/10.1177/1356336X20902176
https://doi.org/10.1123/jtpe.28.1.21
https://doi.org/10.1007/BF00988593

90

Cramer, D., & Howitt, D. (2004). Floor effect. In The Sage Dictionary of Statistics: A Practical
Resource for Students in the Social Sciences.

Daly, M. (2022). Prevalence of depression among adolescents in the U.S. from 2009 to 2019: Analysis
of trends by sex, race/ethnicity, and income. Journal of Adolescent Health, 70(3), 496-499.

https://doi.org/10.1016/j.jadohealth.2021.08.026

Dong, Y., & Peng, C.-Y. J. (2013). Principled missing data methods for researchers. Springerplus, 2(1),

222. https://doi.org/10.1186/2193-1801-2-222

Doré, 1., O'Loughlin, J. L., Beauchamp, G., Martineau, M., & Fournier, L. (2016). Volume and social
context of physical activity in association with mental health, anxiety and depression among
youth. Preventive Medicine, 91, 344-350.

https://doi.org/https://doi.org/10.1016/j.ypmed.2016.09.006

Enders, C. K. (2003). Using the expectation maximization algorithm to estimate coefficient alpha for
scales with item-level missing data. Psychological Methods, 8(3), 322-337.

https://doi.org/10.1037/1082-989X.8.3.322

Evenson, K. R., Catellier, D. J., Gill, K., Ondrak, K. S., & McMurray, R. G. (2008). Calibration of two
objective measures of physical activity for children. Journal of Sports Sciences, 26(14), 1557-

1565. https://doi.org/10.1080/02640410802334196

Farooq, A., Martin, A., Janssen, X., Wilson, M. G., Gibson, A.-M., Hughes, A., & Reilly, J. J. (2020).
Longitudinal changes in moderate-to-vigorous-intensity physical activity in children and
adolescents: A systematic review and meta-analysis. Obesity Reviews, 21(1), e12953.

https://doi.org/https://doi.org/10.1111/0br.12953



https://doi.org/10.1016/j.jadohealth.2021.08.026
https://doi.org/10.1186/2193-1801-2-222
https://doi.org/https:/doi.org/10.1016/j.ypmed.2016.09.006
https://doi.org/10.1037/1082-989X.8.3.322
https://doi.org/10.1080/02640410802334196
https://doi.org/https:/doi.org/10.1111/obr.12953

91

Faul, F., Erdfelder, E., Buchner, A., & Lang, A. G. (2009). Statistical power analyses using G*Power
3.1: Tests for correlation and regression analyses. Behavior Research Methods, 41(4), 1149-

1160. https://doi.org/10.3758/brm.41.4.1149

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*Power 3: A flexible statistical power
analysis program for the social, behavioral, and biomedical sciences. Behavior Research

Methods, 39(2), 175-191. https://doi.org/10.3758/bf03193146

Garin, O. (2014). Floor effect. In A. C. Michalos (Ed.), Encyclopedia of Quality of Life and Well-Being
Research: Springer.

Gross, M. K., & Buchanan, A. M. (2014). Perspectives of physical education specialists who teach in
large class settings. Journal of Physical Education and Sports Management, 1(2), 67-90.

https://doi.org/10.15640/jpesm.v1n2a5

Gu, X., Chang, M., & Solmon, M. A. (2016). Physical Activity, physical fitness, and health-related
quality of life in school-aged children. Journal of Teaching in Physical Education, 35(2), 117-
126.

Guthold, R., Stevens, G. A., Riley, L. M., & Bull, F. C. (2020). Global trends in insufficient physical
activity among adolescents: a pooled analysis of 298 population-based surveys with 7.6 million

participants. The Lancet Child & Adolescent Health, 4(1), 23-35. https://doi.org/10.1016/S52352-

4642(19)30323-2

Hale, G. E., Colguhoun, L., Lancastle, D., Lewis, N., & Tyson, P. J. (2021). Review: Physical activity
interventions for the mental health and well-being of adolescents - a systematic review. Child

and Adolescent Mental Health, 26(4), 357-368. https://doi.org/10.1111/camh.12485

Harvey, S., Smith, L., Fairclough, S., Savory, L., & Kerr, C. (2015). Investigation of pupils’ levels of

MVPA and VPA during physical education units focused on Direct Instruction and Tactical


https://doi.org/10.3758/brm.41.4.1149
https://doi.org/10.3758/bf03193146
https://doi.org/10.15640/jpesm.v1n2a5
https://doi.org/10.1016/S2352-4642(19)30323-2
https://doi.org/10.1016/S2352-4642(19)30323-2
https://doi.org/10.1111/camh.12485

92

Games Models. The Physical Educator, 72(5), 40-58.

https://doi.org/https://doi.org/10.18666/TPE-2015-V72-15-6998

Herbert, C., Meixner, F., Wiebking, C., & Gilg, V. (2020). Regular physical activity, short-term
exercise, mental health, and well-being among university students: The results of an online and a
laboratory study. Frontiers in psychology, 11, 509-5009.

https://doi.org/10.3389/fpsyq.2020.00509

Hills, A. P., Dengel, D. R., & Lubans, D. R. (2015). Supporting public health priorities:
Recommendations for physical education and physical activity promotion in schools. Progress in
Cardiovascular Diseases, 57(4), 368-374.

https://doi.org/https://doi.org/10.1016/j.pcad.2014.09.010

Hogue, C. M., Fry, M. D., & lwasaki, S. (2019). The impact of the perceived motivational climate in
physical education classes on adolescent greater life stress, coping appraisals, and experience of
shame. Sport, Exercise, and Performance Psychology, 8(3), 273-289.

https://doi.org/10.1037/spy0000153

Hollis, J. L., Sutherland, R., Williams, A. J., Campbell, E., Nathan, N., Wolfenden, L., Morgan, P. J.,
Lubans, D. R., Gillham, K., & Wiggers, J. (2017). A systematic review and meta-analysis of
moderate-to-vigorous physical activity levels in secondary school physical education lessons.
International Journal of Behavioral Nutrition and Physical Activity, 14(1), 52.

https://doi.org/10.1186/s12966-017-0504-0

How, Y. M., Whipp, P., Dimmock, J., & Jackson, B. (2013). The effects of choice on autonomous
motivation, perceived autonomy support, and physical activity levels in high school physical

education. Journal of Teaching in Physical Education, 32(2), 131-148.


https://doi.org/https:/doi.org/10.18666/TPE-2015-V72-I5-6998
https://doi.org/10.3389/fpsyg.2020.00509
https://doi.org/https:/doi.org/10.1016/j.pcad.2014.09.010
https://doi.org/10.1037/spy0000153
https://doi.org/10.1186/s12966-017-0504-0

93

Huijie, R., & Young-eun, S. (2020). Effects of physical exercises in varied intensities on mental health
of college students. Revista Argentina de Clinica Psicoldgica, 29(2), 1074-1083.

https://doi.org/10.24205/03276716.2020.348

Huynh, H., & Feldt, L. S. (1976). Estimation of the box correction for degrees of freedom from sample
data in randomized block and split-plot designs. Journal of Educational Statistics, 1(1), 69-82.

https://doi.org/10.3102/10769986001001069

Institute of Medicine. (2013). Educating the student body: Taking physical activity and physical
education to school (H. W. K. Il & H. D. Cook, Eds.). The National Academies Press.

https://doi.org/https://doi.org/10.17226/18314

Jaakkola, T., Barkoukis, V., Huhtiniemi, M., Salin, K., SeppALA, S., Lahti, J., & Watt, A. (2019).
Enjoyment and anxiety in Finnish physical education-achievement goals and self-determination
perspectives. Journal of Physical Education & Sport, 19(3), 1619-1629.

Kaczmarek, M., & Trambacz-Oleszak, S. (2021). School-related stressors and the intensity of perceived
stress experienced by adolescents in Poland. International Journal of Environmental Research

and Public Health, 18(22). https://doi.org/10.3390/ijerph182211791

Karlberg, C. (2015). The survey fatigue challenge: Understanding young people’s
motivation to participate in survey research studies. Lund University]. Sweden.

Kechter, A., Black, D. S., Riggs, N. R., Warren, C. M., Ritt-Olson, A., Chou, C. P., & Pentz, M. A.
(2019). Factors in the perceived stress scale differentially associate with mindfulness disposition
and executive function among early adolescents. Journal of Child and Family Studies, 28(3),

814-821. https://doi.org/10.1007/s10826-018-01313-4

Khalsa, S., Hickey-Schultz, L., Cohen, D., Steiner, N., & Cope, S. (2012). Evaluation of the mental

health benefits of yoga in a secondary school: A preliminary randomized controlled trial. Journal


https://doi.org/10.24205/03276716.2020.348
https://doi.org/10.3102/10769986001001069
https://doi.org/https:/doi.org/10.17226/18314
https://doi.org/10.3390/ijerph182211791
https://doi.org/10.1007/s10826-018-01313-4

94

of Behavioral Health Services & Research, 39, 80-90. https://doi.org/10.1007/s11414-011-9249-

8

Killian, C. M., Espinoza, S. M., Webster, C. A., Long, B., Urtel, M., Mays Woods, A., & D'Agostino, E.
M. (2022). Flipping the script: An initial exploration of flipped learning as an enhanced
alternative to traditional physical education lessons. Int J Environ Res Public Health, 19(22).

https://doi.org/10.3390/ijerph192215188

Kliziené, I., Kimantiené, L., Cizauskas, G., Marcinkeviéiite, G., & Treigyte, V. (2018). Effects of an
eight-month exercise intervention programme on physical activity and decrease of anxiety in
elementary school children. Baltic Journal of Sport & Health Sciences, 111(4), 23-29.

Kliziene, 1., Klizas, S., Cizauskas, G., & Sipaviciene, S. (2018). Effects of a 7-month exercise
intervention programme on the psychosocial adjustment and decrease of anxiety among
adolescents. European Journal of Contemporary Education, 7(1), 127-136.

Lang, C., Feldmeth, A. K., Brand, S., Holsboer-Trachsler, E., Plhse, U., & Gerber, M. (2016). Stress
management in physical education class: An experiential approach to improve coping skills and
reduce stress perceptions in adolescents. Journal of Teaching in Physical Education, 35(2), 149-
158.

Lanier, K. V., Killian, C. M., Wilson, K., & Ellis, R. (2022). Physical education participation and
student anxiety, depression, and/or stress: A scoping review. Kinesiology Review, 11(3), 209-

219. https://doi.org/10.1123/kr.2022-0002

LeBlanc, J. C., Almudevar, A., Brooks, S. J., & Kutcher, S. (2002). Screening for adolescent depression:
comparison of the Kutcher Adolescent Depression Scale with the Beck depression inventory.
Journal of Child and Adolescent Psychopharmacology, 12(2), 113-126.

https://doi.org/10.1089/104454602760219153



https://doi.org/10.1007/s11414-011-9249-8
https://doi.org/10.1007/s11414-011-9249-8
https://doi.org/10.3390/ijerph192215188
https://doi.org/10.1123/kr.2022-0002
https://doi.org/10.1089/104454602760219153

95

Lebrun-Harris, L. A., Ghandour, R. M., Kogan, M. D., & Warren, M. D. (2022). Five-year trends in US
children’s health and well-being, 2016-2020. JAMA Pediatrics, 176(7), e220056-e220056.

https://doi.org/10.1001/jamapediatrics.2022.0056

Lee, E.-H. (2012). Review of the psychometric evidence of the Perceived Stress Scale. Asian Nursing

Research, 6(4), 121-127. https://doi.org/10.1016/j.anr.2012.08.004

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. Sage Publications.

https://search.ebscohost.com/login.aspx?direct=true&AuthType=ip,shib&db=cat06552a&AN=Qgs

u.995928273402952&site=eds-live&scope=site&custid=gsul

Liu, X., Zhao, Y., Li, J., Dai, J., Wang, X., & Wang, S. (2020). Factor structure of the 10-Item Perceived
Stress Scale and measurement invariance across genders among Chinese adolescents. Frontiers

in psychology, 11. https://doi.org/10.3389/fpsyg.2020.00537

Liukkonen, J., Barkoukis, V., Watt, A., & Jaakkola, T. (2010). Motivational climate and students’
emotional experiences and effort in physical education. The Journal of Educational Research,

103(5), 295-308. https://doi.org/10.1080/00220670903383044

Lodewyk, K. R., & Bracco, E. (2018). Differences in adaptive outcomes between previous physical
education and a teaching games for understanding games unit in adolescent girls. ICHPER-SD
Journal of Research, 10(1), 12-20.

Lodewyk, K. R., & Muir, A. (2017). High school females' emotions, self-efficacy, and attributions
during soccer and fitness testing in physical education. Physical Educator, 74(2), 269-295.

Lukacs, A., Sasvari, P., & Kiss-Toth, E. (2018). Physical activity and physical fitness as protective
factors of adolescent health. International Journal of Adolescent Medicine and Health, 32(6).

https://doi.org/10.1515/ijamh-2018-0017



https://doi.org/10.1001/jamapediatrics.2022.0056
https://doi.org/10.1016/j.anr.2012.08.004
https://search.ebscohost.com/login.aspx?direct=true&AuthType=ip,shib&db=cat06552a&AN=gsu.995928273402952&site=eds-live&scope=site&custid=gsu1
https://search.ebscohost.com/login.aspx?direct=true&AuthType=ip,shib&db=cat06552a&AN=gsu.995928273402952&site=eds-live&scope=site&custid=gsu1
https://doi.org/10.3389/fpsyg.2020.00537
https://doi.org/10.1080/00220670903383044
https://doi.org/10.1515/ijamh-2018-0017

96

Marteau, T. M., & Bekker, H. (1992). The development of a six-item short-form of the state scale of the
Spielberger State-Trait Anxiety Inventory (STAI). British Journal of Clinical Psychology, 31(3),

301-306. https://doi.org/10.1111/].2044-8260.1992.tb00997.x

Marttinen, R., Landi, D., Fredrick, R. N., & Silverman, S. (2019). Wearable digital technology in PE:
Advantages, barriers, and teachers’ ideologies. Journal of Teaching in Physical Education,

39(2), 227-235. https://doi.org/10.1123/jtpe.2018-0240

Matthews, T. D., & Kostelis, K. T. (2011). Designing and Conducting Research in Human and Health
Performance. Jossey-Bass.

Metzler, M., & Colquitt, G. T. (2021). Instructional Models for Physical Education (4th ed.). Routledge.

McMinn, D., Rowe, D. A., Stark, M., & Nicol, L. (2010). Validity of the New Lifestyles NL-1000
Accelerometer for measuring time spent in moderate-to-vigorous physical activity in school
settings. Measurement in Physical Education and Exercise Science, 14(2), 67-78.

https://doi.org/10.1080/10913671003715516

Mitchell, F., Gray, S., & Inchley, J. (2015). ‘This choice thing really works ... > Changes in experiences
and engagement of adolescent girls in physical education classes, during a school-based physical
activity programme. Physical Education and Sport Pedagogy, 20(6), 593-611.

https://doi.org/10.1080/17408989.2013.837433

Nagata, J. M., Cortez, C. A., Dooley, E. E., lyer, P., Ganson, K. T., & Pettee Gabriel, K. (2022).
Moderate-to-vigorous intensity physical activity among adolescents in the USA during the
COVID-19 pandemic. Preventive Medicine Reports, 25, 101685.

https://doi.org/https://doi.org/10.1016/j.pmedr.2021.101685



https://doi.org/10.1111/j.2044-8260.1992.tb00997.x
https://doi.org/10.1123/jtpe.2018-0240
https://doi.org/10.1080/10913671003715516
https://doi.org/10.1080/17408989.2013.837433
https://doi.org/https:/doi.org/10.1016/j.pmedr.2021.101685

97

National Center for Education Statistics. (2022). Average public school size: Average class size in public
K-12 schools, by school level, class type, and state: 2020-21. U.S. Department of Education.

Retrieved May 26 from https://nces.ed.gov/surveys/ntps/estable/table/ntps/ntps2021 sflt07 t1s

National Institute of Mental Health. (2020). I'm so stressed out! Fact sheet. U.S. Department of Health
and Human Services. Retrieved June 30, 2024 from

https://www.nimh.nih.gov/health/publications/so-stressed-out-fact-sheet

National Institute of Mental Health. (2022). Anxiety Disorders. U.S. Department of Health and Human
Services, National Institutes of Health. Retrieved March 10, 2023 from

https://www.nimh.nih.gov/health/topics/anxiety-disorders

Neill, R. D., Lloyd, K., Best, P., & Tully, M. A. (2020). The effects of interventions with physical
activity components on adolescent mental health: Systematic review and meta-analysis. Mental
Health and Physical Activity, 19, 100359.

https://doi.org/https://doi.org/10.1016/j.mhpa.2020.100359

New Lifestyles Inc. (2022). NL-1000 Accelerometer. Retrieved November 2 from https://www.new-

lifestyles.com/NL-1000-Accelerometer-p/nl-1000.htm

Nicholls, J. G. (1984). Achievement motivation: Conceptions of ability, subjective experience, task

choice, and performance. Psychological Review, 91(3), 328-346. https://doi.org/10.1037/0033-

295X.91.3.328
Nicholls, J. G. (1989). The competitive ethos and democratic education. Harvard University Press.
Noggle, J. J., Steiner, N. J., Minami, T., & Khalsa, S. B. (2012). Benefits of yoga for psychosocial well-
being in a US high school curriculum: A preliminary randomized controlled trial. Journal of

Developmental & Behavioral Pediatrics, 33(3), 193-201.


https://nces.ed.gov/surveys/ntps/estable/table/ntps/ntps2021_sflt07_t1s
https://www.nimh.nih.gov/health/publications/so-stressed-out-fact-sheet
https://www.nimh.nih.gov/health/topics/anxiety-disorders
https://doi.org/https:/doi.org/10.1016/j.mhpa.2020.100359
https://www.new-lifestyles.com/NL-1000-Accelerometer-p/nl-1000.htm
https://www.new-lifestyles.com/NL-1000-Accelerometer-p/nl-1000.htm
https://doi.org/10.1037/0033-295X.91.3.328
https://doi.org/10.1037/0033-295X.91.3.328

98

O'Reilly, M., Adams, S., Whiteman, N., Hughes, J., Reilly, P., & Dogra, N. (2018). Whose
responsibility is adolescent's mental health in the UK? Perspectives of key stakeholders. School

Mental Health, 10(4), 450-461. https://doi.org/10.1007/s12310-018-9263-6

Pampaka, M., Hutcheson, G., & Williams, J. (2016). Handling missing data: Analysis of a challenging
data set using multiple imputation. International Journal of Research & Method in Education,

39(1), 19-37. https://doi.org/10.1080/1743727X.2014.979146

Paolucci, E. M., Loukov, D., Bowdish, D. M. E., & Heisz, J. J. (2018). Exercise reduces depression and
inflammation but intensity matters. Biological Psychology, 133, 79-84.

https://doi.org/https://doi.org/10.1016/j.biopsycho.2018.01.015

Papaioannou, A., & Kouli, O. (1999). The effect of task structure, perceived motivational climate and
goal orientations on students' task involvement and anxiety. Journal of Applied Sport

Psychology, 11(1), 51-71. https://doi.org/10.1080/10413209908402950

Pascoe, M., Bailey, A. P., Craike, M., Carter, T., Patten, R., Stepto, N., & Parker, A. (2020). Physical
activity and exercise in youth mental health promotion: A scoping review. BMJ Open Sport &

Exercise Medicine, 6(1), e000677. https://doi.org/10.1136/bmjsem-2019-000677

Pastor, D., Cervellg, E., Peruyero, F., Biddle, S., & Montero, C. (2019). Acute physical exercise
intensity, cognitive inhibition and psychological well-being in adolescent physical education

students. Current Psychology. https://doi.org/10.1007/s12144-019-00454-z

Patton, M. (2015). Qualitative research and evaluation methods (4th ed.). Sage.

Perry, Y., Petrie, K., Buckley, H., Cavanagh, L., Clarke, D., Winslade, M., Hadzi-Pavlovic, D.,
Manicavasagar, V., & Christensen, H. (2014). Effects of a classroom-based educational resource
on adolescent mental health literacy: A cluster randomised controlled trial. Journal of

Adolescence, 37(7), 1143-1151. https://doi.org/10.1016/j.adolescence.2014.08.001



https://doi.org/10.1007/s12310-018-9263-6
https://doi.org/10.1080/1743727X.2014.979146
https://doi.org/https:/doi.org/10.1016/j.biopsycho.2018.01.015
https://doi.org/10.1080/10413209908402950
https://doi.org/10.1136/bmjsem-2019-000677
https://doi.org/10.1007/s12144-019-00454-z
https://doi.org/10.1016/j.adolescence.2014.08.001

99

Peugh, J. L., & Enders, C. K. (2004). Missing data in educational research: A review of reporting
practices and suggestions for improvement. Review of Educational Research, 74(4), 525-556.

https://doi.org/10.3102/00346543074004525

Phillips, A. C. (2013). Perceived stress. In M. D. Gellman & J. R. Turner (Eds.), Encyclopedia of

Behavioral Medicine (pp. 1453-1454). Springer. https://doi.org/10.1007/978-1-4419-1005-9 479

Phillippi, J., & Lauderdale, J. (2018). A guide to field notes for qualitative research: Context and
conversation. Qualitative Health Research, 28(3), 381-388.

https://doi.org/10.1177/1049732317697102

Porter, S. R., Whitcomb, M. E., & Weitzer, W. H. (2004). Multiple surveys of students and survey
fatigue. New Directions for Institutional Research, 2004(121), 63-73.

https://doi.org/https://doi.org/10.1002/ir.101

Quintdo, S., David, S., Gusméo, R., & Kutcher, S. (2015). Contribution to the validation of the Kutcher
Adolescent Depression Scale (KADS-6) in a Portuguese population. Psicologia: Reflexao e

Critica, 28(2), 313-321. https://doi.org/10.1590/1678-7153.201528211

Racine, N., McArthur, B. A., Cooke, J. E., Eirich, R., Zhu, J., & Madigan, S. (2021). Global prevalence
of depressive and anxiety symptoms in children and adolescents during COVID-19: A meta-
analysis. JAMA Pediatrics, 175(11), 1142-1150.

https://doi.org/10.1001/jamapediatrics.2021.2482

Richards, K. A. R., & Hemphill, M. A. A practical guide to collaborative qualitative data analysis.

Journal of Teaching in Physical Education, 37(2), 225-231. https://doi.org/10.1123/jtpe.2017-

0084


https://doi.org/10.3102/00346543074004525
https://doi.org/10.1007/978-1-4419-1005-9_479
https://doi.org/10.1177/1049732317697102
https://doi.org/https:/doi.org/10.1002/ir.101
https://doi.org/10.1590/1678-7153.201528211
https://doi.org/10.1001/jamapediatrics.2021.2482
https://doi.org/10.1123/jtpe.2017-0084
https://doi.org/10.1123/jtpe.2017-0084

100

Roach, A. (2018). Supportive peer relationships and mental health in adolescence: An integrative
review. Issues in Mental Health Nursing, 39(9), 723-737.

https://doi.org/10.1080/01612840.2018.1496498

Rodriguez-Ayllon, M., Cadenas-Sanchez, C., Estévez-Lopez, F., Mufioz, N. E., Mora-Gonzalez, J.,
Migueles, J. H., Molina-Garcia, P., Henriksson, H., Mena-Molina, A., Martinez-Vizcaino, V.,
Catena, A., Lof, M., Erickson, K. I., Lubans, D. R., Ortega, F. B., & Esteban-Cornejo, I. (2019).
Role of physical activity and sedentary behavior in the mental health of preschoolers, children
and adolescents: A systematic review and meta-analysis. Sports Med, 49(9), 1383-1410.

https://doi.org/10.1007/s40279-019-01099-5

Santos-Lozano, A., Santin-Medeiros, F., Cardon, G., Torres-Luque, G., Baildn, R., Bergmeir, C., Ruiz,
J. R., Lucia, A., & Garatachea, N. (2013). Actigraph GT3X: Validation and determination of
physical activity intensity cut points. Int J Sports Med, 34(11), 975-982.

https://doi.org/10.1055/s-0033-1337945

Schuch, F. B., Vancampfort, D., Richards, J., Rosenbaum, S., Ward, P. B., & Stubbs, B. (2016).
Exercise as a treatment for depression: A meta-analysis adjusting for publication bias. Journal of

Psychiatric Research, 77, 42-51. https://doi.org/10.1016/j.jpsychires.2016.02.023

SHAPE America. (2015). The essential components of physical education.

https://www.shapeamerica.org//Common/Uploaded%20files/uploads/pdfs/TheEssential Compone

ntsOfPhysicalEducation.pdf

SHAPE America. (2018). Physical education is essential for all students: No substitutions, waivers or
exemptions for physical education [Position statement]. In. Reston, VA.
SHAPE America. (2022). Guidelines for facilities, equipment, instructional materials, & technology in

K-12 physical education [position paper]. In. Reston, VA.


https://doi.org/10.1080/01612840.2018.1496498
https://doi.org/10.1007/s40279-019-01099-5
https://doi.org/10.1055/s-0033-1337945
https://doi.org/10.1016/j.jpsychires.2016.02.023
https://www.shapeamerica.org/Common/Uploaded%20files/uploads/pdfs/TheEssentialComponentsOfPhysicalEducation.pdf
https://www.shapeamerica.org/Common/Uploaded%20files/uploads/pdfs/TheEssentialComponentsOfPhysicalEducation.pdf

101

Sierra-Rios, J. V., Clemente, F. M., Rey, E., & Gonzélez-Villora, S. (2020). Effects of 6 weeks direct
instruction and teaching games for understanding programs on physical activity and tactical
behaviour in U-12 soccer players. International Journal Of Environmental Research And Public

Health, 17(14), 5008. https://www.mdpi.com/1660-4601/17/14/5008

Silvestri, L. (1987). Anxiety reduction through aerobic dance and progressive relaxation training.
Education, 108(1), 34.

Solmi, M., Radua, J., Olivola, M., Croce, E., Soardo, L., Salazar de Pablo, G., Il Shin, J., Kirkbride, J.
B., Jones, P., Kim, J. H., Kim, J. Y., Carvalho, A. F., Seeman, M. V., Correll, C. U., & Fusar-
Poli, P. (2022). Age at onset of mental disorders worldwide: Large-scale meta-analysis of 192

epidemiological studies. Molecular Psychiatry, 27(1), 281-295. https://doi.org/10.1038/s41380-

021-01161-7

Spielberger, C. D., Gorsuch, R. L., & Lushene, R. E. (1970). Manual for the State-Trait Anxiety
Inventory

Spielberger, C. D. (1972). Chapter 2 - Anxiety as an emotional state. In C. D. Spielberger (Ed.), Anxiety

(pp. 23-49). Academic Press. https://doi.org/https://doi.org/10.1016/B978-0-12-657401-2.50009-

)
Spielberger, C. D. (1983). Manual for the State-Trait Anxiety Inventory (STAI Form Y). In Consulting
Psychologists Palo Alto (Ed.). Consulting Psychologists Press, Inc.

https://doi.org/https://doi.org/10.1002/9780470479216.corpsy0943

Stratton, S. J. (2021). Population research: Convenience sampling strategies. Prehospital and Disaster

Medicine, 36(4), 373-374. https://doi.org/10.1017/S1049023X21000649

Szabo, M., & Lovibond, P. F. (2022). Development and psychometric properties of the DASS-Youth

(DASS-Y): An extension of the Depression Anxiety Stress Scales (DASS) to adolescents and


https://www.mdpi.com/1660-4601/17/14/5008
https://doi.org/10.1038/s41380-021-01161-7
https://doi.org/10.1038/s41380-021-01161-7
https://doi.org/https:/doi.org/10.1016/B978-0-12-657401-2.50009-5
https://doi.org/https:/doi.org/10.1016/B978-0-12-657401-2.50009-5
https://doi.org/https:/doi.org/10.1002/9780470479216.corpsy0943
https://doi.org/10.1017/S1049023X21000649

102

children [Original Research]. Frontiers in psychology, 13.

https://doi.org/10.3389/fpsyq.2022.766890

Trost, S. G., Loprinzi, P. D., Moore, R., & Pfeiffer, K. A. (2011). Comparison of accelerometer cut
points for predicting activity intensity in youth. Med Sci Sports Exerc, 43(7), 1360-1368.

https://doi.org/10.1249/MSS.0b013e318206476¢

Tudor-Locke, C., Craig, C. L., Beets, M. W., Belton, S., Cardon, G. M., Duncan, S., Hatano, Y., Lubans,
D. R, Olds, T. S., Raustorp, A., Rowe, D. A., Spence, J. C., Tanaka, S., & Blair, S. N. (2011).

How many steps/day are enough? for children and adolescents. International Journal of

Behavioral Nutrition and Physical Activity, 8(1), 78. https://doi.org/10.1186/1479-5868-8-78

Turner, L., Johnson, T. G., Calvert, H. G., & Chaloupka, F. J. (2017). Stretched too thin? The
relationship between insufficient resource allocation and physical education instructional time
and assessment practices. Teaching and Teacher Education, 68, 210-219.

https://doi.org/10.1016/j.tate.2017.09.007

UNICEF. (2021). Mental health. Retrieved October 25 from https://data.unicef.org/topic/child-

health/mental-health/

U.S. Department of Health and Human Services. (2018). Physical activity guidelines for Americans: 2nd
edition. Washington, DC: US

Wegner, M., Amatriain-Fernandez, S., Kaulitzky, A., Murillo-Rodriguez, E., Machado, S., & Budde, H.
(2020). Systematic review of meta-analyses: Exercise effects on depression in children and

adolescents. Frontiers in Psychiatry, 11. https://doi.org/10.3389/fpsyt.2020.00081

Weinberger, A. H., Gbedemah, M., Martinez, A. M., Nash, D., Galea, S., & Goodwin, R. D. (2018).

Trends in depression prevalence in the USA from 2005 to 2015: widening disparities in


https://doi.org/10.3389/fpsyg.2022.766890
https://doi.org/10.1249/MSS.0b013e318206476e
https://doi.org/10.1186/1479-5868-8-78
https://doi.org/10.1016/j.tate.2017.09.007
https://data.unicef.org/topic/child-health/mental-health/
https://data.unicef.org/topic/child-health/mental-health/
https://doi.org/10.3389/fpsyt.2020.00081

103

vulnerable groups. Psychological Medicine, 48(8), 1308-1315.

https://doi.org/10.1017/S0033291717002781

Wiens, K., Bhattarai, A., Pedram, P., Dores, A., Williams, J., Bulloch, A., & Patten, S. (2020). A
growing need for youth mental health services in Canada: Examining trends in youth mental
health from 2011 to 2018. Epidemiology and Psychiatric Sciences, 29, e115.

https://doi.org/10.1017/S2045796020000281

Westerhof, G. J., & Keyes, C. L. (2010). Mental illness and mental health: The two continua model

across the lifespan. Journal Adult Development, 17(2), 110-119. https://doi.org/10.1007/s10804-

009-9082-y
White, B. P. (2014). The Perceived Stress Scale for Children: A pilot study in a sample of 153
children International Journal of Pediatrics and Child Health, 2(2), 45-52.

https://doi.org/10.12974/2311-8687.2014.02.02.4

WHO. (2021). Adolescent mental health. Retrieved February 22 from https://www.who.int/news-

room/fact-sheets/detail/adolescent-mental-health

WHO. (2022). Depression. Retrieved October 29 from https://www.who.int/health-

topics/depression#tab=tab 1

Wright, P. M., Gray, S., & Richards, K. A. R. (2021). Understanding the interpretation and
implementation of social and emotional learning in physical education. The Curriculum Journal,

32(1), 67-86. https://doi.orag/https://doi.org/10.1002/curj.85

Zsido, A. N., Teleki, S. A., Csokasi, K., Rozsa, S., & Bandi, S. A. (2020). Development of the
short version of the Spielberger State—Trait Anxiety Inventory. Psychiatry Research,

291. https://doi.org/https://doi.org/10.1016/j.psychres.2020.113223



https://doi.org/10.1017/S0033291717002781
https://doi.org/10.1017/S2045796020000281
https://doi.org/10.1007/s10804-009-9082-y
https://doi.org/10.1007/s10804-009-9082-y
https://doi.org/10.12974/2311-8687.2014.02.02.4
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health
https://www.who.int/health-topics/depression#tab=tab_1
https://www.who.int/health-topics/depression#tab=tab_1
https://doi.org/https:/doi.org/10.1002/curj.85
https://doi.org/https:/doi.org/10.1016/j.psychres.2020.113223

104

APPENDICES
Appendix A
Appendix A.1 Search Algorithms
Search Number Algorithm
1 (“physical education” OR PE) AND (K-12 OR

“elementary school” OR “primary school” OR “middle
school” OR “high school” OR “secondary school” OR
student OR youth OR child* OR adoles* OR teen*)
AND (stress OR anxiety OR depress* OR “mental
health”)

2 (“physical education” OR PE) AND (K-12 OR
“elementary school” OR “primary school” OR “middle
school” OR “high school” OR “secondary school” OR
student OR youth OR children OR adoles* OR teen*)
AND (“mental distress” OR mood)
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Appendix A.2 Overview of Reviewed Studies of Physical Education and Students’ Anxiety, Depression, and/or Stress

Author Outcome Study Design, Study Tool Used PA Key Results
(Year), Assessed Participants Characteristics Measurement
Country (Lesson
Characteristics,
Activity Type,
or Intervention)
Silvestri Anxiety Quasi-Experimental, Aerobic Dance,  State Trait N/A All groups lowered trait and state
(1987), Pre-Test/Post-Test Aerobic Dance + Anxiety anxiety scores, but not significantly.
USA Design Progressive Inventory Additionally, students were grouped
Relaxation into a low or high anxiety group and
High School Female results showed that students in the high
Students (n = 90) anxiety group lowered anxiety scores
more than students in the low anxiety
Exercise-Only group.
Group: 30 students Since all groups’ anxiety scores
changed from pre- to post-test,
Exercise/Relaxation treatment was not solely responsible for
Group: 30 students the changes.
Control Group: 30
students
Papaioannou  Anxiety Descriptive, Task-Involving  CSAI-2, N/A Ego-involving tasks resulted in higher

and Kouli
(1999),
Greece

Questionnaire

Junior high school
students with a mean
age of 13 (n = 239)

Volleyball Drills  TEOSQ
vs. Ego-

Involving

Volleyball Drills

somatic anxiety when compared to
task-involving tasks. In task-involving
and ego-involving lessons, the
perception of teachers who emphasized
learning orientation negatively
predicted somatic anxiety. The
perception of teachers who emphasized
competition in task-involving activities
positively predicted somatic anxiety.
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Barkoukis et
al. (2008),
Greece

Anxiety

Yli-Piipari et
al. (2009),
Finland

Anxiety

Barkoukis et
al. (2010),
Greece

Anxiety

Quasi-Experimental

8" and 9" grade
with a mean age of
13.8 years (n = 374)

Intervention Group:
193 students

Control Group: 181
students

Correlational,
Cluster Analyses of
Questionnaires

Grade 6 elementary
school students
between 12 and 15
years old (n = 429)

Quasi-Experimental
High school students
with a mean age of

13.9 years (n = 317)

Intervention Group:
57 males, 74 females

Control Group: 90
males, 96 females

Use of the
TARGET
principles (task-
involving
climate vs. ego-
involving
climate)

N/A

Track and Field
tasks using
principles of the
TARGET
program (task-
involving
climate)

PETAS

PESAS

PESAS

N/A

Health
Behavior in
School-Aged
Children
Research
Protocol

N/A

The implementation of the TARGET
principles resulted in significantly
lower levels of worry in the
intervention group compared to the
control group. Somatic anxiety and
cognitive processes were not
significantly different in the
intervention group and the control
group from pre-intervention to post-
intervention. Overall, results imply that
students felt less anxiety in task-
involving climates.

While state anxiety levels were overall
low for both the “High Motivational
Profile” group and the “Low
Motivational Profile” group, state
anxiety levels were significantly higher
in the “High Motivation Profile” group
compared to the “Low Motivation
Profile” group. Overall, both groups
were considered to have low levels of
state anxiety in PE.

Results showed that anxiety decreased
after the intervention for both groups.
While there was a trend of lower
anxiety scores in the intervention
group, the intervention did not
significantly impact students’ anxiety.
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Liukkonen et
al. (2010),
Finland

Anxiety

Lodewyk and Anxiety
Muir (2017),
Canada

Kliziene et
al. (2018),
Lithuania

Anxiety

Kliziené et
al. (2018),
Lithuania

Anxiety

Correlational

Grade 6 students
ages 11-12 years old
(n =338)
Mixed-Methods

Grade 9 female
students ages 14-15
years old (n = 67)

Two Classes: 5-
lesson soccer unit (n
=34)

Two Classes: 5-
lesson fitness testing
unit (n = 33)
Pre-Test/Post-Test
Experimental Design

Adolescent girls and
boys 14-15 years old
(n=428)

Experimental Group:
217 students

Control Group: 211
students
Pre-Test/Post-Test
Experimental
Strategy

Task-involving
climate vs. Ego-
involving
climate

Soccer vs.
Fitness Testing

7-Month
Exercise
Intervention

8-Month
Exercise
Intervention

PESAS

Shortened
STAI-6,
Situational
SPAS

RCMAS

RCMAS

N/A

N/A

N/A

Children’s
Physical

An ego-involving climate is associated
with overall higher levels of anxiety in
PE. A self-determined motivational
climate (task-involving climate) was
associated with lower levels of anxiety.
When examining soccer and fitness
testing, significant correlations were
found among state anxiety and social
physique anxiety. Significantly higher
levels of state anxiety were found in
fitness testing than in soccer.

The experimental group showed a
significant decrease in anxiety after
participation in an exercise intervention
consisting of sports, games, and Pilates
when compared to the control group.

The experimental group experienced a
significant decrease in anxiety after
participation in an exercise intervention
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Lodewyk and
Bracco
(2018),
Canada

Jaakkola et
al. (2019),
Finland

Huhtiniemi
et al. (2020),
Finland

Cobar et al.
(2017),
Philippines

Anxiety

Anxiety

Anxiety

Depression

Primary school
children ages 6-7 (n
=138)

Experimental Group:
70 students

Control Group: 68
students

Descriptive, Survey  Previous PE
experience vs.
9" grade high school TGfU unit

female students (n =
25)

Correlational Task-involving

vs. Ego-
Grade 5 students involving
with a mean age of ~ motivational
11.27 (n = 1148) climates

Descriptive, General PE vs.

Questionnaire Fitness Testing
(Aerobic

Grade 5 students Endurance Class

with a mean age of  and Skills and

11.2 years (n =328) Muscular

and Grade 8 students
with a mean age of
14.2 years (n = 317)
Quasi-Experimental

Strength Class)

Walking vs.
Birdwatching

MSLQ

PESAS

PESAS

Abbreviated
POMS

Activity
Questionnaire

N/A

N/A

N/A

N/A

consisting of dynamic exercise, intense
motor skills repetition, differentiation,
reduction of parking and seating, and
physical activity distribution in the
classroom (DIDSFA model).

When compared to previous PE
experiences, the participants reported
significantly lower anxiety in the TGfU
unit.

Anxiety was correlated positively and
moderately with an ego-involving
motivational climate while it was
negatively and low to moderately
correlated with a task-involving
motivational climate.

Lower levels of cognitive anxiety and
higher levels of somatic anxiety were
perceived by students in the fitness
testing classes. Levels of worry were
about the same in general PE and
during the fitness testing classes.

Depression significantly decreased in
the walking group. Depression in the
birdwatching group stayed the same
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Xiang et al.
(2017),
China

Andrade et
al. (2019),
Brazil

Lang et al.
(2016),
Switzerland

Depression

Depression

Stress

High school senior
students with a mean
age of 16.16 years (n
=43)

Walking Group: 13
students

Birdwatching
Group: 30 students
Correlational Health-Related
Personal Fitness
vs. Skill-Related

Personal Fitness

CES-DC N/A

7" and 8" grade
middle school
students age 13-17
years old (n = 144)
Nonrandomized Exergames vs.
Control Trial PE

BRUMS N/A

4" and 5" grade
students ages 7 — 11
(n =140)

Experimental Group:
68 students

Control Group: 72
students

Cluster RCT EPHECT ASQ N/A
Program

Vocational students

with a mean age of

between pre-test and post-test.
Birdwatching did not result in a
significant decrease in depression
among senior high school students.

Health-related PF was significantly
related to depression while skill-related
PF was not significantly related to
depression.

Depression scores were not
significantly different in the EG or CG
from pre- to post-intervention.

Stress perception remain stable in both
groups from baseline to post-
intervention assessment, but a
significant time X group interaction
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Lang et al.
(2017),
Switzerland

Barney et al.
(2019), USA

Stress

Stress

16.22 years (n =
131)

IG: Four classes (n =
67)

CG: Four classes (n
=64)

Cluster RCT EPHECT
Program
First year vocational

students with a mean

age 0of 16.22 (n =

131)

IG: Four classes (n =
67)

CG: Four classes (n

= 64)

Quasi-Experimental, N/A
Mixed Methods

Design

7t — 9™ grade junior
high school students
ages 11-15 (n = 872)

ASQ

12-Question
Survey
Instrument
Developed
by
Researchers

N/A

N/A

effect occurred at follow-up indicating
decreased stress perceptions in the 1G.

No significant main effect for time was
observed for perceived stress.
Perceived stress scores remained
relatively stable from pre-test to post-
test for the 1G and CG.

Results found that PE reduced stressed
for each grade level. However, 71"
grades students were more likely to
forget about stress when coming to PE,
better handle stress after participating
in PE, have lower stress levels before
arrival to PE, and have lower stress
levels after participation in PE.
Quialitative analysis found that PE had
mitigating effects on stress, allowed
social bonding, which reduced stress,
and classmates could produce stress.
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Lang et al. Stress

(2019),

Switzerland

Cecchiniet  Anxiety,

al. (2001), Depression,

Spain Stress

Khalsaetal. Anxiety,

(2012), USA  Depression,
Stress

Quasi-Experimental
Study

Vocational students
with a mean age of
17.87 (n = 864)

IG: One school (n =
434)

CG: One school (n =
430)
Experimental

11-12-year-old
children attending a
state school (n =
115)

Group A: 57
students

Group B: 58
students
Quasi-Experimental

11" & 12" grade 15-
19-year-old students
(n=121)

EPHECT ASQ
Program

Task Involved CSAl-2,
Motivational POMS
Climate vs. Ego

Involved

Motivational

Climate

Modified BASC-2,
Version of the POMS-SF,
Yoga Ed PSS, IPPA

Program vs. PE

N/A

N/A

N/A

Stress reduction was also depended on
activity type.

EPHECT Program did not reduce
students’ stress perceptions from pre-
intervention to post-intervention.

After a 4-week introduction to athletics
unit followed by a track and field
competition, students in the task-
involved motivational climate (mastery
climate) experienced more pre-
competition somatic anxiety while
students in the ego-involved
motivational climate (performance
climate) experienced more post-
competition stress. Depression scores
were not affected by the type of
climate.

After the 11-week program, stress,
anxiety, and depression measures were
not significantly different between the
yoga group and the PE as usual group.
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Noggle et al.

Anxiety,

(2012), USA  Depression,

Perry et al.
(2014),
Australia

Stress

Anxiety,
Depression,
Stress

Active Treatment:
Yoga, 4 classes (n =
74)

No Treatment
Control: PE-as-
usual, 3 classes (n =
47)
Group RCT

PE
11" & 12" grade
high school students
with an average age
of 17 years old (n =
51)

Active Control: PE-
as-usual (n = 15)

Active Treatment:

Yoga (n = 36)

RCT HeadStrong
Program

Year 9 and 10

secondary school

students 13-16 years

old (n = 380)

Experimental
Condition:
HeadStrong Program
(n=207)

Kripalu Yoga vs.

POMS-SF,
PSS, IPPA

D-Lit, DSS,
DASS

N/A

N/A

POMS-SF scores for the subscale of
Tension-Anxiety were significantly
better for the yoga group than the PE as
usual group while there was no
significant difference between groups
for the subscale of Depression-
Dejection. There were not statistically
significant differences in perceived
stress between the yoga group and PE
as usual group.

Anxiety, depression, and stress scores
for the participants were in the normal
range and were not significantly
different after participation in the
intervention.
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Butzeretal.  Depression,
(2017), USA  Stress

Hogue etal.  Depression,
(2019), USA  Stress

Control Condition:
Class as usual (n =
173)
RCT

7" grade students
with a mean age of
12.64 years (n =
209)

Intervention Group:
Yoga (n = 116)

Control Group: PE-
as-usual (n =93)
Correlational

High school students

with a mean age of
15.69 (n = 349)

Kripalu Yogavs. BRUMS, N/A
PE PSS

PASA, PSS, N/A
BDI-PC

Caring, Task-
Involved
Motivational
Climate vs. Ego-
Involved
Motivational
Climate

Females in both groups reported
significant increases in perceived stress
between time 1 (M = 17.13, SD = 7.24)
vs. time 2 and time 1 vs. time 4, but
males in both groups did not report
significant changes in perceived stress.
The entire sample reported significant
increases in depression between time 1
vs. time 2, time 1 vs. time 4, and time 3
vs. time 4.

There were significant negative
correlations between life stress and a
caring climate and a task-involving
climate. There was a significant
positive correlation between life stress
and an ego-involving climate. There
were significant negative correlations
between depression and a caring
climate, a task-involving climate. There
were significant positive correlations
between depression and an ego-
involving climate, life stress, and
primary stress appraisal. There were
significant mean differences between
males and females for life stress and
primary stress appraisal with females
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Olive et al.
(2019),
Australia

Andrade et
al. (2020),
Brazil

Depression,
Stress

Depression,
Stress

Cluster RCT Lifestyle of our
Kids Study (4-
Grade 2 students year study,

with a mean age of 8
years (n = 821)

guided discovery
approach vs.
usual practice
Intervention Group:  PE)

LOOK Study (n =

457)

Control Group: PE

class (n = 396)

Cluster-Randomized Exergames vs.
Natural Experiment  PE

Elementary school
students with a mean
age of 9.41 years (n
= 140)

EG: Exergames (n =
68)

CG: PE Group (n =
72)

CDI, CSQ

Brunel
Mood Scale

SOFIT

N/A

reporting significantly higher values
than males. An ego-involving climate
was linked to greater life stress in male
and female high school students.

No significant differences in overall
depression scores were found at
baseline and at 12 months after the
intervention. No significant difference
in stress scores between the 1G and CG
at baseline or after the 12-month
intervention. Overall, no intervention
effect occurred over the 4 years for
depression and stress.

Analysis revealed that boys in both the
exergames group and the PE group
experienced lower stress levels while
only boys in the PE group experienced
lower depression scores. Girls in the
exergames group and the PE group
experienced reduced stress while only
girls in the PE group reported lower
levels of depression..
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Appendix B IRB Material

Appendix B.1 Principal Approval Letter

$»

DEPARTMENT OF KINESIOLOGY AND HEALTH g Xt
College of Education and Human Development (I(Eigraé‘?i‘—}ﬁ
VEISIY

Mr. Robison,

My name is Kacie Lanier, and | am a PhD student at Georgia State University. | am in the process of
completing my dissertation and would like for your school to participate in my study. Below you will find
information about the study.

Name: Changes in Feelings of Anxiety and Stress During a High School Physical Education Class

Researchers: Kacie Lanier; Dr. Kathryn Wilson, Assistant Professor Georgia State University, Dr.
Rachel Gurvitch, Associate Professor Georgia State University; Dr. Deborah Shapiro, Professor Georgia
State University and Dr. Chad Killian, Assistant Professor University of New Hampshire

Study: The purpose of this study is to determine how high school students feelings of anxiety and stress
change over a class period how their movements impact those feelings. Additionally, the researchers will
examine teachers' perceptions of their teaching style and classroom environment and its impact on student
mental health. The following research questions will guide this study:

1. How do students’ feelings of anxiety and stress change over the course of a high school PE class?

2. How does PA during a PE class impact students’ feelings of anxiety and stress?

3. How do feelings of anxiety and stress differ between a PE class, an elective class, and an
academic class?

4. What are teachers’ perceptions of their teaching style and classroom environment and its impact
on student mental health?

By conducting this study, | hope to gain an understanding of how physical activity in a PE class changes
the way students’ feel over a class period. | also hope to gain an understanding of the role the teacher and
the classroom environment plays in the changes found.

If you choose to allow your school to participate, can you please sign on the line below.

Jared Robison

Jared Robison (Oct 23, 2023 16:30 CDT)
Principal Signature

Thank you for your time and | look forward to potentially working with you and your students.

Ko V. [ i
Kacie Lanier, MEd, MS
Doctoral Candidate

Department of Kinesiology and Health
College of Education and Human Development
Georgia State University

Georgia State University, a unit of the University System of Georgia, is an equal opportunity educational institution and is an
equal opportunity/affirmative action employer
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Appendix B.2 Waiver of Consent Form

DEPARTMENT OF KINESIOLOGY AND HEALTH
College of Education and Human Development

Georgia State University
Waiver of Parental Permission Form

Title: How do Students Feel During the School Day and How Does Movement Impact Those Feelings?

Principal Investigator: Dr. Rachel Gurvitch, Associate Professor of Kinesiology & Health, Georgia State University
Student Principal Investigator: Kacie Lanier, Research Assistant, Georgia State University

Co-Investigators: Dr. Chad Killian, Assistant Professor of Kinesiology, University of New Hampshire; Dr. Deborah
Shapiro, Professor of Kinesiology & Health, Georgia State University; Dr. Kathryn Wilson, Assistant Professor of
Kinesiology & Health, Georgia State University

Introduction and Key Information
Your child is invited to take part in a research study. It is up to you to decide if you would like them to participate.

The purpose of this study is to determine how students feel during the school day and how their bodily movements
impact those feelings.

Your child’s role in the study will last four class period.

Your child will be asked to do the following:
« Participate in class activities as he/she usually would

« Complete a survey that measures how they feel at the beginning and end of class
+ Wear an accelerometer mounted to the hip to measure bodily movements during class

Your child’s involvement in this study will not expose them to any more risks than they would experience in a normal
school day.

This study is not designed to benefit your child. We are simply hoping to gain information about how students feel
during the school day and how their bodily movements impact those feelings.

Purpose
The goal of the study is to understand how students feel during the school day and how their bedily movements

impact those feelings. Your child is invited to take part in this study because they are a 9™-12" grade student
enrolled at the participating school. A total of 500 students are invited to participate in this study.

Procedures

This study will take place over 4 days. If your child takes part in the study, they will complete a survey that will
measure their feelings at the beginning and end of class. Your child will also answer questions about their age,
grade level, sex/gender, and race/ethnicity. The researcher will inform students when it is time to complete the
survey. Each survey should take about 10-minutes to complete. No personal information will be collected that could
identify your child. Your child will also wear an accelerometer during class to measure their bodily movements.

Future Research
Researchers will not use or distribute your child’s data for future research studies.

Risks

In this study, your child will not experience any more risks than they would on a normal school day. No injury is
expected from this study. If you believe your child has been harmed, contact the research team as soon as possible.
Georgia State University and the research team have not set aside funds to compensate for any injury.

Benefits
This study is not designed to benefit your child. We hope to gain information about how students feel during the
school day and how their bodily movements impact those feelings.



DEPARTMENT OF KINESIOLOGY AND HEALTH

College of Education and Human Development

Alternatives

The alternative for your child is to not participate in the study.

Voluntary Participation and Withdrawal

Involvernent in this study is up to you and your child. If you change your mind about your child’s participation, you
have the right to withdrawal them at any time. Your child can also choose not to participate in the study. No
preference will be given to those who participate. Your child's grade will not be impacted regardless of involvement.

Confidentiality
No personal information will be collected. We will keep your child's records private to the extent allowed by law. The
following people and departments will have access to the information your child provides:

* Dr. Rachel Guryitch, Kacie Lanier, Dr. Chad Killian, Dr. Deborah Shapiro, and Dr. Kathryn Wilson

* GSU Institutional Review Board

+ Office for Human Research Protection (OHRP)

We will not collect any personal information about your child. Your child's survey answers will be stored on a secure
computer or in a secure filing cabinet on the Georgia State University campus.

When we present or publish the results of this study, we will not use your child's name, the school's name, or other
information that may identify them.

Contact Information
Contact Dr. Rachel Gurvitch at 404-413-8374 or rqurvitch@agsu.edu, Kacie Lanier at 912-687-6381 or
klanier7@student.gsu.edu:

+ [f you have questions about the study or your child’s part in it

« If you have questions, concerns, or complaints about the study

The IRB at Georgia State University reviews all research that involves human participants. You can contact the IRB
if you would like to speak to someone who is not directly involved with the study. You can contact the IRB for
guestions, concerns, problems, information, input, or questions about your child’s rights as a research participant.
Contact the IRB at 404-413-3500 or irb@gsu.edu.

Consent
If you do not want your child to participate in this study, please check the box below. Write your child’s name on the
line. Sign and date this form. Return it to your child’s teacher or the researcher.

[ 11 do not want my child, , to participate in this study.
(Name)

Printed Name of Parent or Guardian

Signature of Parent or Guardian Date

Principal Investigator or Researcher Obtaining Consent Date
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Appendix B.3 Student Assent Form

DEPARTMENT OF KINESIOLOGY AND HEALTH
College of Education and Human Development

Georgia State University
Student Assent Form

Title: How do Students Feel During the School Day and How Does Movement Impact Those Feelings?

Principal Investigator: Dr. Rachel Gurvitch, Associate Professor of Kinesiology & Health, Georgia State University
Student Principal Investigator: Kacie Lanier, Research Assistant, Georgia State University

Co-Investigators: Dr. Chad Killian, Assistant Professor of Kinesiology, University of New Hampshire; Dr. Deborah
Shapiro, Professor of Kinesiology & Health, Georgia State University; Dr. Kathryn Wilson, Assistant Professor of
Kinesiology & Health, Georgia State University

Introduction and Key Information
You are invited to take part in a research study. It is up to you to decide if you would like to participate.

The purpose of this study is to determine how students feel during the school day and how their movements impact
those feelings.

Your role in the study will last four class period.

You will be asked to do the following:
« Participate in class activities as you normally would

= Complete a survey that measures how you feel at the beginning and end of class
= Wear an accelerometer mounted to the hip to measure movement during class

Involvement in this study will not expose you to any more risks than you would experience in a normal school day.

This study is not designed to benefit you. We are simply hoping to gain information about how students feel during
the school day and how their movements impact those feelings.

Purpose
The goal of the study is to understand how students feel during the school day and how their movements impact

those feelings. You are invited to take part in this study because you are a 9"-12" grade student enrolled at the
participating school. A total of 500 students are invited to participate in this study.

Procedures

This study will take place over 4 days. If you take part in the study, you will complete a survey that will measure your
feelings at the beginning and end of class. You will also answer questions about your age, grade level, sex/gender,
and race/ethnicity. The researcher will inform you when it is time to complete the survey. Each survey should take
about 10-minutes to complete. You will spend a total of 80 minutes in study related activities. No identifying
information will be collected. No identifying information will be collected. You will also wear an accelerometer during
class to measure your movements.

Future Research
Researchers will not use or distribute your data for future research studies.

Risks

In this study, you will not experience any more risks than you would in a normal school day. No injury is expected
from this study. If you believe you have been harmed, contact the research team as soon as possible. Georgia State
University and the research team have not set aside funds to compensate for any injury.

Benefits
This study is not designed to benefit you. We hope to gain information about how students feel during the school
day and how their movements impact those feelings.
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Alternatives
The alternative for you is to not participate in the study.

Voluntary Participation and Withdrawal
You do not have to participate in this study. Even if your parents or legal guardian have granted permission for you

to participate in the study, you can choose not to participate in it. No one will be mad at you if you decide not to take
part in the study. You can choose to be in the study and stop participating at any time. You may skip questions.
Your grade will not be impacted by your decision to participate or not participate.

Confidentiality

No personal information will be collected. We will keep your records private to the extent allowed by law. The
following people and departments will have access to the information you provide:

« Dr. Rachel Gurvitch, Kacie Lanier, Dr. Chad Killian, Dr. Deborah Shapiro, and Dr. Kathryn Wilson

* GSU Institutional Review Board

« Office for Human Research Protection (OHRP)

We will not collect any personal information about you. Your survey answers will be stored on a secure computer or
in a secure filing cabinet on the Georgia State University campus.

When we present or publish the results of this study, we will not use your name, the school's name, or other
information that may identify you.

Contact Information
Contact Dr. Rachel Gurvitch at 404-413-8374 or rgurvitch@gsu.edu or Kacie Lanier at 912-687-6381 or
klanier7@student.gsu.edu:

+ [f you have questions about the study or your part in it
+ [f you have questions, concerns, or complaints about the study

The IRE at Georgia State University reviews all research that involves human participants. You can contact the IRB
if you would like to speak to someone who is not directly involved with the study. You can contact the IRB for
questions, concerns, problems, information, input, or questions about your rights as a research participant. Contact
the IRB at 404-413-3500 or irb@gsu.edu.

Assent
If you wish to participate in this study, please print and sign your name on the lines below.

Printed Name

Signature Date

Principal Investigator or Researcher Obtaining Consent/Assent Date
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Appendix B.4 Teacher Informed Consent

DEPARTMENT OF KINESIOLOGY AND HEALTH
College of Education and Human Development

Georgia State University
Informed Consent

Title: How do Students Feel During the School Day and How Does Movement Impact Those Feelings?

Principal Investigator: Dr. Rachel Gurvitch, Associate Professor of Kinesiology & Health, Georgia State University
Student Principal Investigator: Kacie Lanier, Research Assistant, Georgia State University

Co-Investigators: Dr. Chad Killian, Assistant Professor of Kinesiology, University of New Hampshire; Dr. Deborah
Shapiro, Professor of Kinesiology & Health, Georgia State University; Dr. Kathryn Wilson, Assistant Professor of
Kinesiology & Health, Georgia State University

Introduction and Key Information
You are invited to take part in a research study conducted by Kacie Lanier at Georgia State University.

This study has two purposes. The first purpose is to determine how students feel during the school day and how
their bodily movements impact those feelings. The second purpose is to determine how the teacher can potentially
impact students' feelings during class. If you agree to participate in this study, you will be interviewed by the
researcher. The interview will be audio or video recorded with your consent. The interview will last about 30 minutes.
You will be asked questions related to the previously mentioned study purposes.

Participating in this study will not expose you to any more risks than you would experience in a typical school day.

The study will allow the researcher to better understand how students feel during the school day, the role movement
plays with those feelings, and how teachers can potentially impact the way students feel.

If you do not wish to take part in this study, the alternative is to not participate in the study.

Purpose
The first goal of the study is to understand how students feel during the school day and how their bodily movements

impact those feelings. The second goal is to determine how teachers can potentially impact students’ feelings during
class. You are invited to take part in this study because you are the teacher of one of the classes participating in this
study. A total of 3 teachers will be invited to take part in this study.

Procedures

If you decide to take part, you will be interviewed by the researcher. The interview will be audio or video recorded
with your consent. The interview will last about 30 minutes. You will be asked questions related to how the
classroom environment and teaching styles potentially impact the way students feel during class.

Future Research
Researchers will remove information that may identify you or your school. We may also use your data for future
research. If we do this, we will not ask for any additional consent from you.

Risks

In this study, you will not expose you to any more risks than you would experience in a typical school day. No injury
is expected from this study. If you believe you have been harmed, contact the research team as soon as possible.
Georgia State University and the research team have not set aside funds to compensate for any injury.

Benefits

This study is not designed to benefit you personally. We hope to gain information about how students feel during the
school day, how their bodily movements impact those feelings, and how teachers can potentially impact the way
students feel. Overall, this study will provide insight into the feelings students experience during the school day and
the role teachers play in relation to those feelings.

Alternatives
The alternative to taking part in this study is to not take part in the study.
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Voluntary Participation and Withdrawal
You do not have to be in this study. If you decide to be in the study and change your mind, you have the right to

drop out at any time. You may choose not to answer an interview guestions. You may stop the interview at any time.
The decision to engage in this research, declining to answer questions, or withdrawing from the study will have no
effect on your relationship with Georgia State University. Your participation or lack of participation will not be shared
with anyone at any time. This will not cause you to lose any benefits to which you are otherwise entitled.

Confidentiality

We will keep your records private to the extent allowed by law. The following people and entities will have access to
the information you provide:

« Dr. Rachel Gurvitch, Kacie Lanier, Dr. Chad Killian, Dr. Deborah Shapiro, and Dr. Kathryn Wilson

s GSU Institutional Review Board

s« Office for Human Research Protection (OHRP)

Woe will use pseudonyms rather than your name on study records. The information you provide will be stored in a
secure location at all times. None of you personally identifiable information will ever be disclosed. Under no
circumstances will the audio or video recordings ever be made public. Your participation in this study will remain
confidential at all times.

When we present or publish the results of this study, we will not use your name, the school's name, or other
information that may identify you.

Contact Information
Contact Dr. Rachel Gurvitch at 404-413-8374 or rgurvitch@asu.edu, Kacie Lanier at 912-687-6381 or
klanier7@student.gsu.edu:

« |f you have guestions about the study or your child’s part in it

« |f you have questions, concerns, or complaints about the study

The IRB at Georgia State University reviews all research that involves human participants. You can contact the IRB
if you would like to speak to someone who is not directly involved with the study. You can contact the IRB for
questions, concerns, problems, information, input, or questions about your child's rights as a research participant.
Contact the IRB at 404-413-3500 or irb@gsu.edu.

Consent
We will give you a copy of this Informed Consent Form to keep.

If you are willing to participate in this research study, please sign below.

Printed Name of Participant

Signature of Participant Date

Principal Investigator or Researcher Obtaining Consent Date
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Appendix B.5 Teacher Interview Guide

How Teachers Impact Student Mental Health
Semi-Structured Interview Guide

Research Questions

1.

2.

How do students” feelings of anxiety and stress change over the course of a high school
PE class?

How does PA during a PE class impact changes in students’ feelings of anxiety and
stress?

How do feelings of anxiety and stress differ between a PE class, an
exploratory/connections class, and an academic class?

What are teachers’ perceptions of their teaching styles and classroom environment and its
impact on student mental health?

General Questions

1.

Cal il

Lo

How long have you been a teacher?
How long have you been a teacher at your current school?
What does mental health mean to you? How would you define it?
What is your view on the current status of student mental health in your school?
a. What do you think the most common mental health issue is at your school?
b. What do you think is the biggest thing students are struggling with?
In your opinion, how have increased awareness efforts and the de-stigmatization of
mental health (e.g., celebrities/public figures talking about their own mental health
problems, interventions within schools, charity campaigns, etc.) impacted the current
state of student mental health?
a. Are you seeing more problems in students that once were not there?
b. Are students self-diagnosing or reporting more mental health problems than
before?
How is the school addressing student mental health issues?
a. Are there policies in place to support student mental health?
b. Are there policies in place that require you to address students” social emotional
health or mental health issues within the classroom?
i. What are they?
How are other teachers at your school supporting students’ mental health?
How has the school supported teachers in their efforts to address student mental health?
In your opinion, do you believe this increased focus on supporting students’ mental
health in schools is leading to an increased diagnoses in mental health problems?
a. Or is the increased focus on mental health helping students label the feelings they
experience and then seek help to managing these feelings?

10. What type of professional development have you received from the school district in

relation to students” social emotional health/mental health?

11. Have you pursued any professional development on yvour own?

a. Ifyes, what type of professional development?
b. What about it did you find valuable? Lacking?
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Teacher/Class Specific Questions
12. How have you integrated supporting students’ mental health into your classroom?
a. What specific strategies have you used?
b. Ifno, why have you not integrated specific strategies related to supporting
students’ mental health into your classroom?
13. In your opinion, what type of teaching styles support students’ mental health?
a. Are you able to use these teaching styles in your classroom? Can you provide
examples?
14. In your opinion, what does a classroom environment that supports students’ mental health
look like?
a. What is your role in that environment?
b. What are the students’ role in that environment?
15. Do you believe you have been successful in establishing a learning environment that
supports students’ mental health?
a. How do you know you have been successful? Can you provide examples?
16. PE teacher only: What is your view on PA, specifically within the PE environment, as a
treatment or buffer for mental health?
a. Ifitis viewed as important, what strategies have you implemented to promote
students PA during class?
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Appendix C Survey Instruments
Appendix C.1 Demographic Questions

Demographic Questions
Directions: Answer the following questions in the space provided.

1. Enter your student number in the space below.

2. What class are you in?

3. Enter your accelerometer name/number in the space below.
Directions: Answer the following background questions by circling the correct answer choice.

1. How old are you?
a. 14 yearsold
15 years old
16 years old
17 years old
18 years old
19 years old

-~ ® o0 o

2. What is your biological sex?

a. Female
b. Male
c. Other

d. Prefer not to answer

3. What is your gender?

a. Female
b. Male
c. Other

d. Prefer not to answer



4. What grade are you in?

a

b.
C.
d.

o grade

10" grade
11" grade
12" grade

5. What is your race/ethnicity? (Select one or more responses)

a

—h D OO T

American Indian or Alaska Native

Asian

Black or African American

Hispanic or Latino

Native Hawaiian or Other Pacific Islander
White
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Appendix C.2 State Trait Anxiety Inventory (STAI-5)
State Trait Anxiety Inventory

State Anxiety Directions: A number of statements which people have used to describe
themselves are given below. Read each statement and then circle the statement that

indicates HOW YOU FEEL RIGHT NOW, that is, at this moment. There are no right or
wrong answers. Do not spend too much time on any one statement but give the answer which
seems to describe your present feelings best.

Not at All Somewhat Moderately So ~ Very Much So
| feel upset. 1 2 3 4
| feel frightened. 1 2 3 4
| feel nervous. 1 2 3 4
| am jittery. 1 2 3 4
| feel confused. 1 2 3 4

Trait Anxiety Directions: A number of statements which people have used to describe
themselves are given below. Read each statement and then circle the statement that

indicates HOW YOU GENERALLY FEEL. There are no right or wrong answers. Do not
spend too much time on any one statement but give the answer which seems to describe how you
generally feel. Thank you.

Not at All Somewhat  Moderately  Very Much

So So

| feel that difficulties are piling up 1 2 3 4
so | cannot overcome them.

| worry too much over something 1 2 3 4
that really doesn’t matter.

Some unimportant thoughts run 1 2 3 4
through my mind and bother me.

| take disappointments so keenly 1 2 3 4
that I can’t put them out of my
mind.

| get in a state of tension or 1 2 3 4
turmoil as | think over my recent
concerns and interests.
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Appendix C.3 Perceived Stress Scale
Perceived Stress Scale
Directions: The questions in this scale ask you about your feelings and thoughts DURING THE

LAST MONTH. In each case, you will be asked to indicate by circling how often you felt or thought
a certain way.

Never Almost Sometimes Fairly Very
Never Often Often
In the last month, how often 0 1 2 3 4

have you been upset because
of something that happened
unexpectedly?

In the last month, how often 0 1 2 3 4
have you felt that you were
unable to control the
important things in your life?

In the last month, how often 0 1 2 3 4
have you felt nervous and
“stressed”?

In the last month, how often 0 1 2 3 4

have you felt confident about
your ability to handle your
personal problems?

In the last month, how often 0 1 2 3 4
have you felt that things were
going your way?

In the last month, how often 0 1 2 3 4
have you found that you could
not cope with all the things
that you had to do?

In the last month, how often 0 1 2 3 4
have you been able to control
irritations in your life?

In the last month, how often 0 1 2 3 4
have you felt that you were on
top of things?

In the last month, how often 0 1 2 3 4
have you been angered
because of things that were
outside of your control?

In the last month, how often 0 1 2 3 4
have you felt difficulties were
piling up so high that you
could not overcome them?
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Appendix D Survey Packet

Appendix D.1 Day 1 Complete Survey Packet

DEPARTMEMNT OF KINESIOLOGY AMD HEALTH '
Collage of Education and Human Develapmenl
Survey Questions

Directions: Answer the following questions in the space provided.

1. Enter your student number in the space below.

2. What class are you in?

3. Enter your accelerometer name/number in the space below.
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Demographic Questions

WY,

Directions: Answer the following background questions by circling the comect answer choice.

1.

How old are you?

~e a0 ow

14 years old
15 years old
16 years old
17 years old
18 years old
18 years old

What is your biological sex?

a.

b.
C.
d.

Female

Male

Other

Prefer not to answer

What is your gender?

a.

b
C.
d.

Female

Male

Other

Prefer not to answer

What grade are you in?

a.
b.
C.
d.

9" grade

10" grade
11 grade
12" grade

What is your racefethnicity? (Select one or more responses)

a.

meanE

American Indian or Alaska Mative

Asian

Black or African American

Hispanic or Lating

Mative Hawailan or Other Pacific Islander
White
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State Trait Anxiety Inventory

State Anxiety Directions: A number of statements which people have used to describe

themselves are given below. Read each statement and then circle the statement that
indicatezs_ HOW YOU FEEL RIGHT NOW, that iz, at this moment. There are no right or wrong
answers. Do not spend foo much time on any one statement but give the answer which seems

to describe your present feelings best.

Not at All Somewhat Moderately S0 Very Much So
| feel upset. 1 2 3 4
I feel frightened. 1 2 3 4
| fee! nenvous. 1 2 3 4
I am jittery. 1 2 3 4
I feel confused. 1 2 3 4

Trait Anxiety Directions: A number of statements which people have used to describe
themselves are given below. Read each statement and then circle the statement that
indicates HOW YOU GEMNERALLY FEEL. There are no right or wrong answers. Do not spend
too much time on any one statement but give the answer which seems to describe how you

generally feel. Thank you.

Notat All  Somewhat Moderately Very Much
So So

I feel that difficulties are piing up 1 2 3 4
so I cannof overcame them.

I worry too much over something 1 2 3 4
that really doesn’t matfer.

Some unimportant thouwghts run 1 2 3 4
through my mind and bother me.

| take disappointments so keenly 1 2 3 4
that | can’t put them outf of my
mind.

I get in a state of tension or 1 2 3 4
furmaoil as | think over my recent
concems and interests.
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Perceived Stress Scale

Directions: The questions in this scale ask you about your feelings and thoughts DURING THE
LAST MONTH. In each case, you will be asked to indicate by circling how often you felt or
thought a certain way.

Never Almost Sometimes Fairly Very
Never Often Often
In the last month, how offen 0 1 2 3 4

have you been upset
because of something that
happened unexpectedly?

In the last month, how offen 0 1 2 3 4
have you felt that you were
unable to control the
important things in your life?

In the last month, how offen 0 1 2 3 4
have you felt nervous and
“stressed"?

In the last month, how offen 0 1 2 3 4

have you felt confident
about your ability to handle
vour personal problems?

In the last month, how offen 0 1 2 3 4
have you felt that things
were going your way?

In the last month, how offen 0 1 2 3 4
have you found that you
could not cope with all the
things that you had to do?

In the last month, how often 0 1 2 3 4
have you been able to
control irritations in your life?

In the last month, how often 0 1 2 3 4
have you felt that you were
on top of things?

In the last month, how often 0 1 2 3 4
have you been angered
because of things that were
outside of your control?

In the last month, how offen 0 1 2 3 4
have you felt difficulties
were piling up so high that
you could not overcome
them?

STOP HERE. DO NOT MOVE ON TO SURVEY #2 UNTIL INSTRUCTED
TO DO SO BY THE TEACHER OR RESEARCHER.
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State Trait Anxiety Inventory

State Anxiety Directions: A number of statements which people have used to describe
themselves are given below. Read each statement and then circle the statement that
indicates HOW YOU FEEL RIGHT NOW, that is, at this moment. There are no right or wrong
answers. Do not spend too much time on any one statement but give the answer which seems
to describe your present feelings best.

Not at All Somewhat Moderately So Very Much So
| feel upset. 1 2 3 4
I feel frightened. 1 2 3 4
| feel nervous. 1 2 3 4
I am jittery. 1 2 3 4
I feel confused. 1 2 3 4
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Perceived Stress Scale
Directions: The questions in this scale ask you about your feelings and thoughts DURING THE

LAST MONTH. In each case, you will be asked to indicate by circling how often you felt or
thought a certain way.

Never Almost Sometimes Fairly Very
Never Often Often
In the last month, how often 0 1 2 3 4

have you been upset
because of something that
happened unexpectedly?

In the last month, how often 0 1 2 3 4
have you felt that you were
unable to control the
important things in your life?

In the last month, how often 0 1 2 3 4
have you felt nervous and
“stressed"?

In the last month, how often 0 1 2 3 4

have you felt confident
about your ability to handle
yvour personal problems?

In the last month, how often 0 1 2 3 4
have you felt that things
were going your way?

In the last month, how often 0 1 2 3 4
have you found that you
could not cope with all the
things that you had to do?

In the last month, how often 0 1 2 3 4
have you been able to
control irritations in your life?

In the last month, how often 0 1 2 3 4
have you felt that you were
on top of things?

In the last month, how often 0 1 2 3 4
have you been angered
because of things that were
outside of your control?

In the last month, how often 0 1 2 3 4
have you felt difficulties
were piling up so high that
you could not overcome
them?

STOP HERE. TURN YOUR COMPLETED SURVEY PACKET IN TO THE
TEACHER OR RESEARCHER.
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Ny
DEPARTMEMNT OF KINESIOLOGY AMD HEALTH )
Collage of Education and Human Develapmenl

Survey Questions
Directions: Answer the following questions in the space provided.

1. Enter your student number in the space below.
2. What class are you in?

3. Enter your accelerometer name/number in the space below.
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DEPARTMENT OF KINESIOLOGY AND HEALTH
College of Education and Human Development

State Trait Anxiety Inventory

State Anxiety Directions: A number of statements which people have used to describe
themselves are given below. Read each statement and then circle the statement that
indicates HOW YOU FEEL RIGHT NOW, that is, at this moment. There are no right or wrong
answers. Do not spend too much time on any one statement but give the answer which seems
to describe your present feelings best.

Not at All Somewhat Moderately So Very Much So
| feel upset. 1 2 3 4
I feel frightened. 1 2 3 4
| feel nervous. 1 2 3 4
I am jittery. 1 2 3 4
I feel confused. 1 2 3 4




DEPARTMENT OF KINESIOLOGY AND HEALTH
College of Education and Human Development

Perceived Stress Scale

Directions: The questions in this scale ask you about your feelings and thoughts DURING THE
LAST MONTH. In each case, you will be asked to indicate by circling how often you felt or
thought a certain way.

Never Almost Sometimes Fairly Very
Never Often Often
In the last month, how offen 0 1 2 3 4

have you been upset
because of something that
happened unexpectedly?

In the last month, how offen 0 1 2 3 4
have you felt that you were
unable to control the
important things in your life?

In the last month, how offen 0 1 2 3 4
have you felt nervous and
“stressed"?

In the last month, how offen 0 1 2 3 4

have you felt confident
about your ability to handle
vour personal problems?

In the last month, how offen 0 1 2 3 4
have you felt that things
were going your way?

In the last month, how offen 0 1 2 3 4
have you found that you
could not cope with all the
things that you had to do?

In the last month, how often 0 1 2 3 4
have you been able to
control irritations in your life?

In the last month, how often 0 1 2 3 4
have you felt that you were
on top of things?

In the last month, how often 0 1 2 3 4
have you been angered
because of things that were
outside of your control?

In the last month, how offen 0 1 2 3 4
have you felt difficulties
were piling up so high that
you could not overcome
them?

STOP HERE. DO NOT MOVE ON TO SURVEY #2 UNTIL INSTRUCTED
TO DO SO BY THE TEACHER OR RESEARCHER.
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DEPARTMENT OF KINESIOLOGY AND HEALTH
College of Education and Human Development

State Trait Anxiety Inventory

State Anxiety Directions: A number of statements which people have used to describe
themselves are given below. Read each statement and then circle the statement that
indicates HOW YOU FEEL RIGHT NOW, that is, at this moment. There are no right or wrong
answers. Do not spend too much time on any one statement but give the answer which seems
to describe your present feelings best.

Not at All Somewhat Moderately So Very Much So
| feel upset. 1 2 3 4
I feel frightened. 1 2 3 4
| feel nervous. 1 2 3 4
I am jittery. 1 2 3 4
I feel confused. 1 2 3 4




DEPARTMENT OF KINESIOLOGY AND HEALTH
College of Education and Human Development

Perceived Stress Scale
Directions: The questions in this scale ask you about your feelings and thoughts DURING THE

LAST MONTH. In each case, you will be asked to indicate by circling how often you felt or
thought a certain way.

Never Almost Sometimes Fairly Very
Never Often Often
In the last month, how often 0 1 2 3 4

have you been upset
because of something that
happened unexpectedly?

In the last month, how often 0 1 2 3 4
have you felt that you were
unable to control the
important things in your life?

In the last month, how often 0 1 2 3 4
have you felt nervous and
“stressed"?

In the last month, how often 0 1 2 3 4

have you felt confident
about your ability to handle
your personal problems?

In the last month, how often 0 1 2 3 4
have you felt that things
were going your way?

In the last month, how often 0 1 2 3 4
have you found that you
could not cope with all the
things that you had to do?

In the last month, how often 0 1 2 3 4
have you been able to
control irritations in your life?

In the last month, how often 0 1 2 3 4
have you felt that you were
on top of things?

In the last month, how often 0 1 2 3 4
have you been angered
because of things that were
outside of your control?

In the last month, how often 0 1 2 3 4
have you felt difficulties
were piling up so high that
you could not overcome
them?

STOP HERE. TURN YOUR COMPLETED SURVEY PACKET IN TO THE
TEACHER OR RESEARCHER.
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Appendix E Supplemental Tables

Appendix E.1 Supplemental Correlations Table
Supplemental Table 1

Correlation Table

1. 2 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14.
1. Age 1 -243* -147 -070 -072 -122 -099 -060 -077 -045 -142 -197 -058 -078
2. Trait Anxiety 1 b532**  507**  538**  533**  594**  502**  549**  526**  327**  382**  462**  .445**
3. Day 2 SA Pre 1 910**  .498**  493**  551**  513**  338** 200** .404** 448** 306** .249**
4. Day 2 SA Post 1 AB8**  460**  494**  499**  286** .238*  .353** .404** 264* .200
5. Day 2 PSS Pre 1 959%*  317**  348**  829**  .821** 281** .243*  808** .814**
6. Day 2 PSS Post 1 356** .339**  .857**  846** .359** 332** .808** .812**
7. Day 3 SA Pre 1 .604**  385**  385%*  484**  521**  337**  309**
8. Day 3 SA Post 1 .351**  345**  398**  436** 352*%* 271*
9. Day 3 PSS Pre 1 .938**  377**  347**  878**  857**
10. Day 3 PSS Post 1 .322%*  306** .826** .855**
11. Day 4 SA Pre 1 909**  .388**  .340**
12. Day 4 SA Post 1 .345**  316**
13. Day 4 PSS Pre 1 .959**
14. Day 4 PSS Post 1

**p<.01
*p<.05
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Appendix F Field Notes
Appendix F.1 PE Field Notes
November 28t 2023

School
e K-12 public school
o K-6 grades are in one building
7-12 grades are in one building
Gym
Science building
Football and baseball/softball field

o O O O

Gym

Lobby with bathrooms and offices

Wood gym floor with 2 basketball goals on each end

Bleachers on each side (one side was pulled out and one side was pushed against the wall
Male and female locker rooms

Teacher: white, female teacher

Students: 50 9" grade

Class Time: 8:14am — 9:04am

Topic: Badminton Underhand Serve

8:14-8:24 students dress out, complete the first survey, and put on accelerometers

Warm-Up
e Students got in their stretch lines and led themselves through stretches (e.g., jumping
jacks, hamstring stretches, quad stretches, shoulder stretches)
e Some students were talking and not completing the stretches, but when the teacher told
them to stop talking and participate in the warm-up they did
e After completing the warm-up, students jogged/walked 4 laps around the gym

Introduction
e Teacher tells students they will be continuing to practice the underhand serve
e Demonstrates and goes over the cues of the underhand serve
o Cues: stagger stance, hold birdie by the neck, strike birdie below the waist, follow
through
e Students shadow the cues

Activity 1
e Students are in partners



141

o One partner performs and says the cues 10 times then switch
e Teacher walks around and monitors the students
e Students follow the directions the teacher gave

Activity 2
e The teacher puts students into 5 groups
o Setup: X XXXX X X XX X
o After a student serves the birdie they go to the back of their line
e Students use their hand to serve the birdie back and forth to each other and practice the
cues
o The teacher has about 10 birdies to use for the whole class
e Teacher walks around and monitors the students
e Teacher pauses a group of girls to make sure they are making contact with the birdie
below their waste
e Teacher later pauses the entire class in order to refocus the students
o She wants them to slow down and really focus on performing the cues correctly

Activity 3
e Students stay in their groups with the same set up
e The teacher now pass out a badminton racket to each group
o The teacher has a total of 5 badminton rackets and 1 tennis racket to use for the
whole class
e Students use the badminton racket to serve the birdie back and forth to each other
e Teacher walks around and monitors students
o Stops and talks to one group, but I was not able to hear what was said

8:54 students complete the second survey, take off the accelerometers, and change clothes

Notes

e Task-oriented environment

o Focus on cues and making sure cues and skills are performed correctly
Students were able to interact with each other
There was respect between the teacher and students and between the students
Physically and emotionally safe environment
Students followed directions and listened when the teacher was talking

November 30t", 2023

Class Time: 8:14am — 9:04am

Topic: Badminton Underhand Serve

8:14-8:22 students dress out, complete the first survey, and put on accelerometers

Warm-Up
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e Students got into their stretch lines and led themselves through stretches (e.g., jumping
jacks, hamstring stretches, quad stretches, shoulder stretches)
e After completing the warm-up, students jogged/walked 4 laps around the gym

Introduction
e While students are still in their stretch lines, the teacher tells students they will continue
working on the underhand serve.
e She reviews the cues of the underhand serve
e Students say and shadow the cues
e After reviewing the cues, the teacher puts students into 5 groups

o She has to repeat herself a couple of times because students do not initially listen
to what she says

Activity 1
e Setup: X XXXX XX X X X
e Students use their hand to serve the birdie back and forth to each other and practice the
cues

e Teacher walks around and monitors the students
e She talks to a couple of students, but | was not able to hear what she said

Activity 2

Same set up as activity 1

The teacher hands out 1 badminton racket to each group

Student now use the badminton racket to serve the birdie back and forth to each other
Teacher walks around and monitors

Besides having to stop the students and refocus them on the task, there is not a lot of
interaction with them

8:55 students complete the second survey and change clothes

Notes

e There are no badminton nets for the students to hit the birdie over
The teacher does not try to get the students interested in learning the underhand serve
She does not make the tasks challenging for the student
The students enjoy being able to interact and talk with each other
The teacher does not interact with students as much today as the previous day
Physically and emotionally safe environment

December 1%, 2023
Class Time: 8:14am — 9:04am

Topic: Free Day
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8:14-8:22 students dress out, complete the first survey, and put on accelerometers

Warm-Up
e Students got into their stretch lines and led themselves through stretches
e Students jogged/walked 4 laps around the gym

Introduction
e After completing the warm-up, the teacher told students that today would be a free day
e Students choose between basketball, volleyball (but no nets), or walking around the gym

Activity

Students choose the activity they want to participate in

They are not allowed to sit down; they have to be doing something

Most of the boys choose to play basketball

Most of the girls choose to volley and set the volleyball back and forth to each other
o Some groups try to see how many times they can volley/set the ball without it

hitting the ground
e A handful of student choose to walk around the outside of the gym floor

e This was the most fun students had over the course of the study
o Students were a lot more active than previous days
e Physically and emotionally safe environment
e After telling students what was happening, the teacher did not really interact with the
students
e Students stayed on task during the whole class period
e The teacher also played music on the third day
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Appendix F.2 Art Field Notes

November 28t 2023

Classroom

One wall has art supplies hanging on it

The back wall has cabinets that are filled with art supplies and displaying student art
work

The front wall has a Smart Board and case for chrome books

Teacher: white, female teacher

Students: 28 9" - 10" grade

Class Time: 9:08am — 9:58am

Topic: Exacto Knife Blades

9:08-9:15 students complete the first survey and put on the accelerometers

Introduction

Teacher says that students will continue to about exacto knife blades

She goes over more history of exacto knife blades

She again reviews the safety rules, how to use the cutting map, how to hold the blade, and
how to cut with the blade

She also says that after they are comfortable with using the blade that they will create a
positive and negative project using the exacto knife blade, but they will go over it later

Activity 1

After going over the history, safety, and how to cut with the blade, students get out a
cutting mat, get a blade, get a sheet of paper, and ruler in they need one
o All students have a blade, all students have a cutting mat, and all students have a
ruler to use if needed
With the cutting mat, blade, and sheet of paper the students practice cutting a perfectly
straight line with the blade
Teacher walks around, makes sure they are using the blade correctly, and helping them
cut a straight line with the knife
o She stops to help a couple of students line their sheet of paper and ruler up
correctly so that they will be able to cut a straight line
Once students are able to cut a straight line and the teacher approves, the students start on
the second activity

Activity 2

Exacto knife worksheet
o Students practice cutting different shapes like squares, zig zags, circles, stars
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e Students are not able to finish the worksheet and the teacher tells them that they will
work on it the next day

9:50 students complete the second survey and turn in the accelerometers

Notes
e Task-oriented environment
o Teacher really focuses on making sure students use the blade correctly and
providing plenty of opportunities for students to practice
e Safe and secure learning environment where students are encouraged to succeed, but
know it is ok if they do not get it right the first time
o The teacher said students could get extra sheets of paper to practice cutting their
straight line
e Respect between teacher and students and between students
e Students are able to interact with each other
e On top of going around and helping students, the teacher also has conversations with the
students about what’s going on in their lives

November 30t", 2023

Class Time: 9:08am — 9:58am

Topic: Exacto Knife Blades

9:08-9:13 students complete the first survey and put on the accelerometers

Introduction
e Teacher says that they will continue learning about exacto knifes
e Gives students some more history about positive and negative space
e After this, students continue to work on the assignments from the previous day

Activity
e |f the teacher did not sign off on students being able to cut a straight line, then students
continued to practice that until the teacher signed off
o Once the teacher signed off, they moved on to the worksheet
e If students started working on the worksheet from the previous day, they continued
working on it
o Students were struggling with cutting a circle with the blade, so the teacher
stopped them and demonstrated how to use the knife to cut the circle
o She also gave them so tips on how to hold the blade and how to move the paper
while cutting a circle
e While working on the worksheet, the teacher tells the students that it is ok to fail or make
a mistake and that they could get a new worksheet if needed

9:52 students complete the second survey and turn in the accelerometers
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December 1%, 2023

Class Time: 9:08am — 9:58am

Topic: Exacto Knife Blades

9:08-9:13 students complete the first survey and put on the accelerometers

Introduction
e Teacher goes over the positive and negative project in more detail
o Notan-finding the shadow
o Students will use the exacto knifes to create their positive and negative project
e After this, students continued to work on the exacto knife worksheet or they began to
plan their project

Activity

e Students finished the exacto knife worksheet where they practiced cutting shapes with the
exacto knife

e If/when students were done with the worksheet, they began working on their positive and
negative space project

e Students used the chrome book to look at different types of positive and negative space
art and to decide how they wanted to complete their project

e The teacher walks around helping students with the worksheet and helping them decide
what they want to do for their project

o A couple of students wanted to choose ideas that were too easy, so the teacher
challenged them to pick something else

9:53 students complete the second survey and turn in the accelerometers

Notes
e Teacher interacts with the students; talks to them about more than what they are working
on in class
e Students know they can make mistakes, especially when learning how to cut with the
exacto knife
e Students are able to interact with each other as long as they work on their assignments
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Appendix F.3 US History Field Notes
November 28t 2023

Classroom

One wall has cabinets

Smart board that the teacher uses to lecture from
Desks

Books stay at each desk for the students

Teacher: white, female teacher
Students: 22 10" grade

Class Time: 12:23pm — 1:13pm
Topic: Amendments

12:23-12:38 students coming back from lunch, complete the first survey, and put on the
accelerometers

Introduction
e The teacher tells the students they will continue talking about the amendments

Lecture
e Teacher has a PowerPoint prepared to go over with the students
e The teacher reviews the first two amendments and then they cover amendments 3-7
o The students really found the double jeopardy clause in the 5" amendment
interesting

e The teacher presents the amendments one by one so that she can ask students if they
know what each amendment is or what it means before actually telling them

e Students are interactive with the lecture; they ask questions and can provide examples
when the teacher asks

e At one point there were some students talking, but when the teacher tells them to be quiet
they do

1:09 students complete the second survey and turn in the accelerometers

Notes
e Task-oriented environment
o The teacher made sure the students understood each amendment
o She made sure to provide examples and encouraged students to ask questions if
they were not sure about something
e Good class discussion and student engagement
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November 30t 2023
Class Time: 12:23pm — 1:13pm
Topic: Amendments

12:23-12:32 students coming back from lunch, complete the first survey, and put on the
accelerometers

Lecture
e Teacher continues covering the amendments
o The cover the 16"-27"" amendment
e The teacher presents the amendments one by one so that she can ask students if they
know what each amendment is before actually telling them
o Provides examples of how this applies to their everyday life
e Students are interactive with the lecture
e The teacher introduces the amendments project
o Students were assigned an amendment and they are going to create a poster that
includes what the amendment is and an illustration
e After going over the project, the teacher assigns students an amendment and then tells
them they will start working on their project tomorrow

1:10 students complete the second survey and turn in the accelerometers

Notes
e The teacher makes sure that the students understand each amendment
e She also wants them to ask questions if they have them

December 1%, 2023

Class Time: 12:23pm — 1:13pm

Topic: Amendments

12:23-12:33 complete the first survey, and put on the accelerometers

Lecture
e After completing the first survey, students get a chrome book and start working on their
project
e The teacher provides construction paper, markers, and color pencils for the students to
use
e The students are also able to print out pictures or the full phrase of their amendment to
use on their posters
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e The teacher showed two examples of past amendment posters
o They were about the first and 19" amendments
e The teacher walks around helping students and answering any questions they have
e Students were able to talk quietly while working on their project
e |f students do not finish the project at the end of class, they take the project home to
finish it over the weekend

1:10 students complete the second survey and turn in the accelerometers
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