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Abstract

Students identified as gifted come from varyingis@ronomic strata and
nationalities with a range of talents and tempergmeomprising a diverse
community. They may experience stress for a vapétgasons. Although a certain
amount of stress can enhance the learning praiessjuch stress can impede
learning, especially memory. Strategies have béfeneal for relieving stress, yet the
benefits of physical activities as stress redufmerghe gifted have frequently been
overlooked. The purpose of this study was to ingats the relationship among
aerobic activity, stress, and memory ability indgts in an elementary school gifted
program. An exceptional aspect of this researchthaisthe students were an integral
part of their own study. As co-researchers theyaadsted interest in what they were
doing, enhancing the significance of the experieargheightening learning.

This action research project conducted in a midtevasschool district with
fourth and fifth grade students examined the impéekerobic movement on physical
indicators of stress and memory. The study lastetve weeks with data collected
on physical indicators of stress, memory test s;qrarent observations, interviews
with students, a parent focus group session, obgenal data, student comments,
and investigator/teacher journal. By infusing reguxercise into curricula, stress
levels in students identified as gifted were exadirStudents’ scores on declarative
memory tasks conducted with and without an accoripgraerobic activity were
documented. Students learned of the delicate oelstiip between stress and memory

as they studied the physiology of the brain.



Twenty-four hour retention rates of declarative meyritems were higher
when a 20-minute aerobic activity intervention geed the memory activity.
Perceived stress levels were lowered for 14 ofitheo-researchers. Students
indicated a positive attitude toward physical agtiand its benefits for greater
memory retention and reduction in stress. Studawed action research can be a
powerful educational tool.

Movement activities are a positive factor in studearning and should be
incorporated into the school routine. Students kbpesl an increased awareness of
the short term benefits of exercise which couldlyate aerobic activity as a regular

part of the school day.



This dissertation is dedicated to those amazingleeaf my past, my present,
and my future.

My father, Anthony B. Lampe, Ph.D, was the firshad family to go to
college and persevered to the highest degree pessile certainly could not have
accomplished that without my mother, Dorothy C. pagwho supported him
throughout his teaching career. My dad was my sfjiexample of what it truly
means to be a first-class teacher.

My brother, Bill Lampe, and my sister, Geralyn Megyeh.D, have prayed for
me and encouraged me ceaselessly. Thank you, lBetapse many late night/early
morning phone calls calming my anxiety and encaagge. You both never, never
stopped believing in me.

My children, Meghan, Caleb, Benjamin, and Kaithaye tolerated my
absences and my long hours of studying, alwaysm@tipg me and inspiring me with
their own wonderful attitude toward education aachily and offering me joy, love
and laughter along the way.

Finally, and most of all, | dedicate this to my wienful husband, David A.
Ford, Ph.D, who believed in me, listened to melamdd me. As ever, forever, more
than ever!



ACKNOWLEDGEMENTS

From the moment Dr. Susan Catapano welcomed meraxikisee, | knew |
would be in good hands at UMSL. When she left,Kathleen Haywood stepped in
until a new advisor could be found. | am so grdted both of them. Most of all, |
am thankful for the day Dr. Haywood told me thaieav professor was coming to
UMSL, and it was suggested that | contact her akdfashe would be my advisor.
That was the day | met Dr. Deborah Moberly. | Ft warmth and love for learning
the moment we met. It has been an adventurousmitienany visits at Starbucks,
many phone calls, countless emails, and alwaysyswnfailing encouragement and
wisdom.

Thank you to my committee members, Dr. Virginia Biaa, Dr. Peggy
Cohen, and Dr. Joseph Polman. All of you havelsebar high and inspired me to
be the best educator | can be. Thank you to Maa®@oodwin who came through
with course numbers, phone numbers, and the riggwer at the right time with
unbelievable patience.

Dr. Moberly, | hope that | can be the professot o are. Your love for the
children that we have the honor to teach is aniiaspn to all that know you.

Thank you to the sixteen fourth and fifth gradedstuts and their parents who

enthusiastically and courageously traveled thisrjey with me.



TABLE OF CONTENTS

LIST OF FIGURES ...ttt e e e e a e e e aeeeee e e e e e e IX
LIST OF TABLES ... ..o e e e e e e e e e e e e e e e et e ee e aa e e nnnnnsannannaes X
CHAPTER 1: INTRODUCTION ....ccttiiititetunens s e e e eeeeeeeaaeeseesssssnnnsnnnnnns s enens 1
Theory of Successful INntelligencCe..........ooi e 2
GIftedNESS ANU SITESS ...cvivevviiiiiieiee o s e e e e e e e e e e e e e eeeeeeaetaa e e e seeeeeaasaeeaaaaaaees 3
The ROIE Of EXEICISE....ccviiiii e 4
The StreSS RESPONSE ....coi ittt e e e e eeeas 6
PUrPOSE Of thiS STUAY ... et 9
2 7 Tod (o [ £ 11 Lo I 9
ReESEArCh QUESTIONS ... ..ottt i et e e et e e e e et s e e e e e e rnnara e e eeeenes 12
Y [0 111 0= T g o =PRSS 13
[T T T = Vo 1 PP 14
TS 10 o] 10 1P 14
DefiNitioN Of TEIMIS.....ooiiii e e e et e e e e e e et e e eeaeaes 14
Organization of the STUAY ..........oovviiiiiee e 15
SUMIMABIY ..ttt e et eeeaee e e e e e ee et e e e eeeetsa e e aaeeesnn s aaaeaeeeesssnnnaaaaeenes 16
CHAPTER 2: REVIEW OF RELATED LITERATURE.......ccceiieeeeeeee e 17
(oo [ Tox 1 o o [PPSR 17
L1 0= | 1= 17
Characteristics Of GIftEANESS .........coiiicemmmen e 18
Challenges Of GIftedNESS ........ooevvviiiiicemmmrnirre e s 19
Theory of Successful Intelligence..........oooiiiiiiii e 22
Brain DeVEIOPMENT ........vueiiiiiiiii e e e ettt e e e e e e e e e e e e e e e eeeeeeeeeeeeeennes 24
Exercise’s Influence onthe Brain ... 26
Stress Effects on the Gifted Brain.........co oo eeeveeeceeeiiiiie e ereeeee e 29
Stress and AlOSEatiC LOA .........coooiiiiieeiie e 32
=] (o3 = 34
Psychomotor Theory of Human Mind ..., 37
ACLION RESEAICI ... e sere e e s s e e e e e e e e eaees 38
CHAPTER 3: METHODS ..... .ottt e e e e nnnnnes 40
0T (3o 1o o SR 40
RESEAICN DESIGN...cceiiiiiiiiiii et 41
Y= 11T PSRRI 41
o T Tod o =1 o1 PP 42
Students S RESEAICNEIS ........uuuuei et e s e e e e e e e e e e e e e eeeeeesreeenneeeesnnnnns 42
Physiology Of the Brain ...........oooiiiiiiiceeeecee e 45
NEUIOSCIENTISIS VISIT ...uuiiiiii e et ceeeeer e e e 45
D= = N 0] |[=Tox 1] o S P 45
D= U= B g oL £ O 55
Validating the FINAINGS .......ooii e 57
RESEAICH BIAS ... .uuuiiiiiiii it eeeeee st e e e e e e e e e e e e e e e e e e e e e nnneeeeennnnnnas 57
[T 1= A0} R 58
CHAPTER 4: RESULTS ...ooiiiiii et e ettt e e e e e e e anaanaaeas 59
1o o [1Tox 1 o o ISP 59
Interpretation Of RESUIS........coo oo e 113

Vi



The INAI INTEIVIBW ... e e ee e 113

Memory and Cardiovascular REadiNgS........ oo eeeerenmniiisieeeeeaeeeerereeeeennnnnn. 115
NEUIOSCIENTISIS VISIT....uuiiiiiii e 116
Parent Collected RESPONSES ......ciiiiiiiicceeieeeee e eeee e e 117
Parent FOCUS GrOUP.....ccoiiiiiiiieieiiiii e e e eee et e e e e e e e aeaeeeeeeenennns 117
What Have the Students Learned?..........ccccuuviiieiiiiiiiiiiieeeeee e 120
Student JOUMAIING ...coooeeeeeeee ettt ee e e e e e e eeeanees 121
The “Stress” Of BIOOU PreSSUIE............... et eeeeeeeeee et eeeeeee e e 122
Fitness of the PartiCIPantS ............ooi oo e e ettt e e e e 123
The “Stress” of the Memory ACHVILIES........ccccc e e e i 125
StUAENt CONCIUSIONS. ......oiiiiiiiiitiii s e e e e e e e e e e e e ee e e s 126
=T Ted 1T G Lo 0T = 1 o PSRRI 126
DECISION POINES ..ttt ettt e e e e e e e e e e e e e eeeaeeeeneeeeeseennnnns 129
Research Conference Presentation.........cccccccccvvviiiiiiiiiiiiiieieeeeeeee e 130
(OF=T g0 [[0)VZ= 1ol U] F=T gl D - 132
Finding Meaning in the Data ............ccoooceeeeeiiiiiii e 135
Y (ST RPPTTT RPN 136
HIAAEN SIMESS? ..o ettt e e e e e e e e as 138
Dealing WIth SEreSS ......cooiiiiiiiiiiii e s 139
Blood Pressure Readings and SIreSS.......couuvueeeiiiiiiiiie e 141
Other Triggers Of SITESS .....coiiiiiiiiiiit e e e e e e e et s 142
(@0} o] ] o P 143
Duality of Stress and COPING ......ooeiiiiiiieeeeeee et 144
Theme Of EXErCiSE/FItNESS ......coov i 146
Fitness: ChroniC CONCEIN? ........ooiiiiiiit ettt e e e eeneeeeees 147
MOLIVALIONS fOF FItNESS ......uiiiiiiiiiiiiii ettt 148
RESEAICN PrOCESS.....ciiiiiiiie e 150
CHAPTER 5: DISCUSSION OF RESULTS ...ttt 152
L goTo (3 ox 1 o o ISR 152
Relationships among memory, stress and movement............cccccevvvvveenciinneennn. 153
SEreSS ANU MEIMOIY ...oviiiiiiiiiieee e e e e e e e e e e e e e et bab s s 154
Memory and MOVEMENT..........coiiiiiiieeiires s e e e e e 157
Stress and MOVEMENT.........uuueiiiiii et e e e e e e e eeaeeeeees 157
Research QUestions ANSWEIE............uuuiieiieiiiiiiii e e 158
Suggestions for FUtUre STUAIES ..........uuueemmmiiiiiiieee e 169
Applications t0 the ClasSSrO0M ............uuieeeeeeiiiiiiiiiiee e e e e e e e e 171
Applications to the School and DISEICE ... e eeererrrniiiiia e 173
Applications to Teacher EQUCALOrS .........ocemmiiiiiieeeeeeceeeeeeee e 174
APPHICAIONS t0 PArENtS ....ccoeiiiiiiiiiiiiie e 174
APPIICatioNS t0 STUAENTS ......coieee e e 175
CONCIUSION ..o ettt ettt e e e e e e e e e ea e e e e e e e eeaaaeeees 176
REFERENCES .....ooiiiiiiiii ettt e e e e 179
APPENDIX A - 20 Minute Aerobic Activity SuggesteddB ... 190
APPENDIX B - Institutional Review Board Approvaltter.............c.cccceeeeeeeeeenne. 191
APPENDIX C - STAIC "How | Feel" Questionnaires Fa@-1 and C-2............. 192
APPENDIX D - Student Open-Ended Interview QUestions.........cccceeeeeveeeeeeennn. 195

vii



APPENDIX E - Parent FOCUS GroUp SESSION ... cuummmniiiiiiiiiiiiiiiiiiiiiinnnneeaeeeeanasd 619

APPENDIX F - Parent Collected Response QUEeSHIQNS.c.........uuieiiieiieeeeeeneneen. 197
APPENDIX G - Initial Coding ThemEeS..........uuciiiiiiiiieeeeeeeeeeee e 198

APPENDIX H - Student Data Graphed by Co-Researchers.........cccccceeeeeeeeenn. 191
APPENDIX I - Informed Consent for Child Participati in Research Activities... 201
APPENDIX J - Assent to Participate in Researchviigis (Minors) ..........cccc...... 203

viii



Figure

H1
H2
H3
H4
H5

H6

LIST OF FIGURES

Sample memory activities

Memory activities with and without exercise
Relationship among memory, stress & moveémen
Averages of perceived stress level assessment
Grease Monkey’s State/Trait Results for A¢yivA
Grease Monkey’s State/Trait Results for Atyivi
Dr. Rocky's State/Trait Results for Activity 3

Dr. Rocky’s State/Trait Results for Activity 4

Sir Isacc Drewly’s State/Trait Results for kil 3

Sir Isacc Drewly’s State/Trait Results for ity 4

Page
52
116
135
158
198
198
199
199
200

200



LIST OF TABLES

Table Page

1 Data Timeline 44

2 Declarative Memory Tasks 53

3 Sources of Collected Data 7 5

4 Sample Table for Each Student’s Data byNhmbers 60
4A Rambo’s Data by the Numbers 64
4B Dr. Rocky’s Data by the Numbers 67
4C Dr. Dawnstar’s Data by the Numbers 72
4D Sir Isacc Drewly’s Data by the Numbers 75
4E Isabella’s Data by the Numbers 79
4F Cocoa Turtle’s Data by the Numbers 81
4G Maria’s Data by the Numbers 83
4H Claireadell’s Data by the Numbers 85
41 Peace Out’s Data by the Numbers 89
4J Green Guy’s Data by the Numbers 91
4K Shmoo’s Data by the Numbers 96
4L Sushi Monkey’s Data by the Numbers 99
4M Grease Monkey’s Data by the Numbers 103
4N Waterice’s Data by the Numbers 108
40 Awesome Awesome’s Data by the Numbers 110
4P Annie’s Data by the Numbers 113



Summary of Data by the Numbers 61

Comparison of STAIC Scores Child/Parent 119
Summary of Beginning/Ending Heart Rates 134
Comparison of STAIC Trait Assessments 137

Xi



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 1

CHAPTER 1
INTRODUCTION

Encompassing two to six percent of the generaljation, students identified
as gifted include a diverse community. They comenfall socio-economic strata and
nationality. They have a wide range of talents temiperaments. Regardless of their
differences, they share special needs. Like atlesits, those identified as gifted need
support and attention from the adults in theirdiviglany of the adults may not
understand the uniqueness of such individuals. ¢feteir peers will truly
understand them (Neihart, Reis, Robinson, & Mo@®2}.

The Office of Educational Research and Improvenf@&RlI) in the United
States Department of Education (1993) definesdjiitss as:

Students and youth with outstanding talent, whdgper or show the potential

for performing at remarkably high levels of accorsipiment when compared

with others of their age, experience, or environmé&hese students and youth

exhibit high performance capability in intellectuedeative, and/or artistic

areas, possess an unusual leadership capacitycelrie specific academic

fields. They require special services or activities ordinarily provided by

the schools. Outstanding talents are present dests and youth from all

cultural groups, across all economic strata, aralliareas of human

endeavor(p. 26
Put more simply, these students have a potentia@rf@xtraordinarily high level of
performance in one or many areas including intali¢ creative, artistic, or

leadership. The students in this study have scaréte 98' percentile or higher on
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the Wechsler Intelligence Scale for Children, whgkheir school district’s ultimate
criterion for identification of participants in tlsehool’s gifted program. The district
does not test for creative, artistic or leadersjualities. Along with great gifts can
come great challenges. Students may not be emdtiaie to handle the situations
in which they are thrust because of their giftegnes
Theory of Successful Intelligence
The theoretical basis for this study is Sternlaerg Grigorenko’s (2002)

Theory of Successful Intelligence. This theory de$successful intelligencas

the ability to succeed in life according to oneisalefinition of

success, within one's sociocultural context, bytaaping on one's

strengths and correcting or compensating for omeaknesses; in order

to adapt to, shape, and select environments thrawgimbination of

analytical, creative, and practical abilities. Zp5)

According to Sternberg, the gifted are those wheoparticularly suited to achieving
this type of success. Sternberg offers a broaderitien than that proposed by the
Office of Educational Research and ImprovementhénUnited States educational
systems, the emphasis is on the analytical and measpects of intelligence.
According to Sternberg, those who are successhuifligent embrace both creative
and practical aspects of self. Furthermore, irgelice is not a static condition.
Sternberg refers to it as a “developing expert{pe’267) and recommends the use of
this model of successful intelligence when intemgrior students identified as

gifted.
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Sternberg and Grigorenko (2002) caution that difesss is a societal
invention. Giftedness in a particular culture isats valued in that socio-cultural
context. Sternberg’s conception of giftedness aatder, more complete and dynamic
than mere assessment via achievement and 1Q scores.

Giftedness and Stress

Definitions of giftedness may be as varied as thdents studied. Students
are unique, but share some common experiencesitAsmy child, stress can be a
factor in daily life. Students identified as giftegperience stress for a variety of
reasons. Expectations are typically set high by fherents, teachers and even
themselves. They often have deep concern for thehwaad its problems. Sometimes
these students have overly intense parents orgecealy, disconnected parents.
Students with high 1Qs tend to be involved in mantivities, are often bored in the
classroom, experience loneliness, are often migstwl by regular education
teachers, tend to have more intense responsegativeelife situations, and often do
not fit in with their regular age peers (Strip &rgtth, 2000; Peterson, 2009). These
students can be vulnerable if they allow themselodxelieve that their gifts are
simply that, and hard work is not necessary toeehin school or elsewhere.
Perfectionism can be another strong influence k@sst especially if a child’s parents
are perfectionists or if various opportunities aveided out of fear of failure.
Students’ multipotentiality, their ability to do Wen many areas, can cause them not
to pursue any one area to a high level of expefigghart et al., 2002). Still another
stressor comes from impatience with problems lagkim easy solution (Preuss &

Dubow, 2004).
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Response to stress takes on many forms (Stripr&cHj 2000). Students
identified as gifted may become overly active aaduibable to concentrate in school.
Some students may be clinging and demanding afupport and attention of others.
Students identified as gifted who are under sttagsbe bored, unmotivated, sullen,
anti-social, or develop tics and other nervoustisabi

Books and articles written for parents and teacbéfer suggestions for
combating this stress including relaxation, meditgtinvolvement in altruistic
activities, or in non-academic activities (StripH8rsch, 2000). Other
recommendations have included enhancing connegtesiicouraging self-efficacy
and optimism, and using humor and creativity (Kat&Lewis, 2005). Still other
suggestions include bibliotherapy, support groopsal exemplars, networking,
counseling, positive self-talk and scheduled rdiaraDelisle, 2000, Bradley, 2006).
Physical activities as stress reducers in thedydte rarely mentioned.

The Role of Exercise

As with all students, those identified as giftedédanique capabilities that
should be enhanced through any means possibledingl through physical
activities. If students are happily engaged in pfalanovements, improved memory
capability may result (Clancy, 2006). Hence, thetomal lift afforded by exercise
can play a positive role in memory.

Science has demonstrated the benefits of exexigerteral well being.
Exercise promotes heart health, reduces cholesstrehgthens muscles, and
improves breathing. This information has been abéal for decades, but more recent

research over the last twenty years shows thatiseealso has a significant effect
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within the brain. Regular aerobic exercise caugss meurons to form and increases
the number and strength of connections betweeronsyKramer, Erickson, &
Colcombe, 2006)

The brain has the ability to reorganize itself tigbout a person’s lifetime.
New neural pathways can form. This changeabilithésplasticity of the brain.
Exercise mobilizes the genes that may benefit lpkasticity processes. Brain-
derived neurotrophic factor (BDNF) is a growth fadhat can stimulate synaptic
efficacy, neuronal connectivity, and use-depengéasticity. John Ratey (2008)
refers to BDNF as “miracle-gro for the brain” (2)4In a study of rats and mice
which had running wheels placed in their cagegsitipe correlation was found
between running distance and levels of BDNF profEire more the rats and mice
exercised, the higher their levels of BDNF (CotrdaBerchtold, 2002). Exercise
also increases the brain’s uptake of insulin-likengh factor-1 (IGF-1), which
increases BDNF, and therefore promotes brain plastAny mechanism that
increases levels of BDNF can enhance learning.diseers one of the mechanisms
that can increase levels of BDNF (Cotman & Beraht@D02).

If physical activity can significantly improve cogion and overall brain
health in laboratory animals, it may be hypothesitet success can also come to
students who are similarly engaged. In his ba&arning With the Body in Mind,
Eric Jensen (2000) wrote, “It is the complex inleybetween mind and body that
engages the learning brain” (p. 15). The brain @rase conceived as having

descending influence on the body, but the brainkaoaty are in two-way
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communication via the autonomic nervous system“s@emingly small changes ...
can accumulate over time” (McEwen, 2004, p. 2).

Jensen (2000) reminds his readers that “our lsadesigned for moving, not
sitting” (p. 17). The attention system in the braimctivated by movement, and
certain movements can stimulate release of the’sodyural motivators, which
could also offset the stress response.

The Stress Response

Ursin and Eriksen (2004) proposed a cognitivevatibn theory of stress.
They refer to the stress response aalarm systemwhich usually occurs when there
is a discrepancy between what is and what one pescshould be. Stress can be
helpful when it leads to higher alertness. Howeteuyse this alarm system analogy,
the initial occurrence of the stressor is not damgdout if the alarm continues to
sound, long-term damage can occur to the immurtersysausing iliness (Ebrecht,
Hextall, Kirtley, Taylor, Dyson, & Weinman, 2004) mpairing memory (Oei,
Everaerd, Elzinga, VanWell, & Bermond, 2006). Sirkslps our bodies adapt to the
changing circumstances at hand, but if the stesgtended it can cause “impaired
immunity, atherosclerosis, obesity, bone demineaéilbn, and atrophy of nerve cells
in the brain” (McEwen, 2004, p. 1). Ursin and Eekg2004) contend that once a
person learns appropriate coping mechanisms, ssgr@ssch less threatening to
overall well-being.

Inquiries have noted chronic stress in childrene Gtudy found that many
modern urban dwellers have high cortisol levelsialicator of stress) continuously,

especially individuals with low socio-economic s&fLupien, King, Meaney, &
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McEwen, 2001). In Lupien et al.’s study no sigraft difference was noted in the
memory function of high and low socio-economic stagtudents regardless of
cortisol levels. However, Oei et al (2006) did fimdanother study that high levels of
cortisol affect working memory. What accounts fog tifferent results? Perhaps it is
the acute surge of the cortisol in Oei et al's gtiht played a different role as
opposed to the chronically high levels noted byien@and others. Secondly, Lupien
et al. (2001) studied academic memory, which refethat memory held in long
term storage and used when needed for retrievakt@é (2006) studied working
memory, which refers to those items that are helthé brain temporarily so actions
can be taken with that information and then proegss necessary for each
individual situation. Our research study focusedwanking memory.

Another study (Johnston-Brooks, Lewis, Evans anaMin 1998) found that
high density living situations (the number of peogivelling in a home) can cause
chronic stress which led to increased school atesefoe the students in the study.
The researchers theorized that the allostatic loathe students was too great.

What is allostatic load? The human body strivesi&intain stability. When
faced with any situation (predictable or unpreditga the body will adapt and then
work to restore homeostasis. The actions requiyeitid body to adapt through
change are known as allostatic load (McEwen, 2084en a person faces prolonged
stressful situations, the body can go into allost@aterload. The cumulative effect
can eventually have adverse consequences on tizepbgsiological functions.

Prolonged stress also can affect neurons in th@obgmpus. The

hippocampus is an important part of the brain’s mgnsystem (Christie &
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Cameron, 2006), is involved in acquisition of setitaknowledge (Eichenbaum,
2004), and is one of the first targets of stressEMen, 2007). Yet, physical activity
can reduce the effects of prolonged stress (MCE2@D7).

One of the neurotransmitters released during es@isidopamine, also
referred to as the learning neurotransmitter (R&692) Problems with working
memory correlate with dopamine deficiencies. Weadnle to maintain our focus
from one event to the next with the aid of dopan{Ratey, 2002). In children of high
intelligence, one of the characteristics of the&ilh may be the ability of not only the
frontal lobes, but also the posterior (occipitabés, to store and rehearse spatial
information in working memory (Sousa, 2003). Thais;h children may have a larger
working memory capacity resulting in more reliacethat working memory and a
greater vulnerability to dopamine deficiencies.

Students identified as gifted may experience heyels of stress. Stress
increases cortisol levels as part of the allostaad. High cortisol levels inhibit
memory in the brain. Exercise has been shown tecedortisol levels. If students
identified as gifted incur a great deal of strasd #neir allostatic load becomes an
overload, then they may not be able to reach th#ipotential. Regular exercise
could enhance their learning experiences by redudtieir stress levels, enhancing
brain function and promoting memory. In additioegular exercise can become a
lifetime coping skill.

One indication of allostatic overload may be thelmavascular response. The
body cannot maintain allostatic overload withoutsequence. Heart rate and blood

pressure may take longer to return to baselinddememay elevate in excess of the
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rate required in a given situation (McEwen, 206rhaps a workable coping skill,
such as exercise, could give students identifiegifeed a tool to combat stress and
maintain physical health.

Purpose of this study

The purpose of this study was to describe theioalship among aerobic
activity, stress and memory ability in studentsimelementary school gifted
program.

Background

Movement integrates and anchors new informati@hexperiences into our
neural networks (Hannaford, 2005). Ironically, agrthis era of pressure on schools
to produce stronger testing results, some scha@sls bhosen to cut back on time
allotted for physical education and/or recess deoto devote more instructional
time to students (Chaille, 2001). In my own schaistrict, schedules have been
altered to now require students enrolled in thedieidchool gifted program to miss
Physical Education classes on alternating days.

Students identified as gifted are particularly varhble to the stresses of the
school day. Often these students struggle witldiberepancy between their
cognitive abilities and their vulnerability towarlife’s challenges. They have
asynchronous development, which is an uneven adwagat in cognitive, emotional,
and physical development. The cognitive realm maynlore highly developed than
the emotional area. Many of these initial difficedt cause problems for gifted

students into adulthood (Shwean, Saklofske, WidldifKonkin, Parker, &
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Kloosterman, 2006). As adults, they still experetroubles with perfectionism, self-
esteem, social inadequacies, and behavior.

Students identified as gifted tend to feel strag®ur main areas. One area is
their academic life which consists of their gradesnework, projects, and other
intellectual school activities. Family life is ahet area of stress because students
tend to be particularly sensitive to any concemgressures in the home. Social life
can be a source of stress because students amelegteictim of bullying or
ostracizing. Finally, their own personal lives admnite to their stress. They place
high demands on themselves. “Gifted students ariegiy their own biggest
stressors” (Patel, 2009, p. 12).

“Americans have always struggled with praising edion but being
suspicious of those who learn too much” (DavidsobDdvidson, 2004, p. 52). The
brightest students in America waste most of theietin school and therefore pay a
very high intellectual price. The lag between thelents and their opportunities
causes distress. The anti-intellectualism in Anzeleéaves bright students on their
own (Davidson & Davidson, 2004). A study in the idaal Association for Gifted
Children’s “State of the States” reports generaication teachers in 72 percent of the
states are not required to have any training ométere and needs of gifted and
talented students at any point in their careers@SAvebsite, 2010). Such decisions
are made “because spending public money on loveegels feels charitable, but
investing in high achievers doesn't induce the saaterighteousness” (Davidson &

Davidson, 2004, p. 64).
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Marcia Gentry (2006) complains that No Child Le#&Hnd “rings hollow for
gifted students and for students who need qualitication the most” (p. 26). Many
gifted programs have focused on enhancing leamppgrtunities without
emphasizing sufficiently the affective developméimhe provisions that the school
and community make for students identified as dift@uld appear to be a significant
issue” (Schwean, Saklofske, Widdifield-Konkin, Rar& Kloosterman, 2006, p. 33).
It is not enough to strive to meet the intellectuadds of students in the gifted
programs. Schools should help students learn capgghanisms and resilience.
Resilience is the phenomenon of surviving and thgn the face of adversity
(Kitano & Lewis, 2005). The fact that students itieed as gifted do not often face
academic struggles early in school makes them mdrerable later when academics
and social issues become more pronounced. Leacopigg mechanisms would
appear to be one of the necessary provisionshkaahool and community should
provide.

| have the privilege of working with the studensstlaey progress through
elementary school. In a typical gifted class sesdivey will engage in higher-level
skills in mathematics, critical thinking, creatweiting, vocabulary building,
research, creativity, group work, and debate/dsions Such academic pursuits are
certainly worthwhile and necessary as preparatorfufrther schooling. As the gifted
specialist in their lives, | offer additional suppm the affective aspect of their
development.

This action research study empowered the students-aesearchers and

afforded them the opportunity to assess their aseéafective strength as they
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discovered the possibilities of aerobic activitgféects. As a teacher in the field of
gifted education, | have a unique perspective erddily life of students in the
classroom. | was able to observe the studentsSctieesearchers”, in this study in a
naturalistic setting and be a participant in afleads of the inquiry open to any
interesting developments at any time. Several gquesguided this inquiry.
Research Questions

The purpose of this study was to investigate thstiomship among aerobic
activity, stress, and memory ability in studentaumelementary school gifted
program.

The following research questions were explored:
1. What physical movement activities would maint&ie interest of fourth and fifth
grade students identified as gifted in a suburlchioal setting?
2. What, if any, changes would occur in perceivieelss feelings reported by the
students and their parents after increases in $eeoobic activities?
3. How would performance on measures of declaratigmory capabilities be
affected by aerobic exercise?
4. What would the students identify as their prefercoping strategies both at the
beginning of the study and at the conclusion?
5. What changes would occur in students’ physiudicators of stress taken before
and after aerobic activities?
6. What, if any, attitude changes toward physigakeise would be noted in fourth

and fifth grade students acting as co-researclinstaree months of interventions?
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Significance

Neihart and her colleagues (2000) appeal for megearch in the field of
gifted education. In fact, they state that “resbartmany kinds is sorely needed” (p.
285). In particular, they advocate for studies thatild discover effective
approaches, interventions, or supports for bottiestts and their families.

Young students who learn to use mechanisms suekegsise to enhance
relaxation and learning have the opportunity toagnato adults who may continue to
utilize kinesthetic strategies to cope. Recallirrgitd & Eriksen’s (2004) cognitive
activation theory of stress, such kinesthetic sgigs as exercise may alleviate the
duration of theclanging alarm thus preventing long-term damage to the immune
system causing iliness. Handling stress is a |lebskel (Bradley, 2006); this skill
needs to be modeled and taught. Any deleteriousggsacaused by chronic stress
may be reversible if caught in time (McEwen, 2004).

Federal education mandates reflect little concerrife well-being of the
nation’s gifted and talented youth (Peterson, 2006achers in the field of gifted
education can more proactively “promote healthyad@nd emotional development”
for their vulnerable students (p. 280).

If an educational technique existed that were logt,ceasy to implement,
required little additional instructional time, wascessible to the majority of the
student body, and succeeded in reducing stressrdrahcing memory, schools

everywhere would seize such a solution.
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Delimitations

1.

Only those fourth and fifth grade students who esty had been identified
using the district’s gifted identification systenese included in this study.
The length of this study was limited to the firsthgester of the 2010-2011

school year.

Assumptions

1.

The fourth and fifth grade students were represieetaf middle/upper
middle class fourth and fifth grade students inljgudchool gifted programs
throughout the Midwest.

The parents/guardians engaged honestly in the fgrowsp session, honestly
completed responses to monthly inquiries, and sahg@nswered the
students’ questionnaire concerning stress.

Declarative memory was accurately measured usuagiaty of 20-item
groups of simple, concrete nouns.

Cardiovascular Stress Responsivity and Cardiovas&#activity were

indicators of chronic stress.

Definition of Terms

Aerobic Exercise - 20 minutes of purposeful, aezahovement combining various

combinations of jumping jacks, jogging, skippingnding, and jumping rope (see

Appendix A)

Allostasis — maintaining stability through change

Allostatic Load (or overload) — cumulative resuliam allostatic state
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Cardiovascular Reactivity — the response of heaiet and blood pressure to a

mentally stressful activity

Cardiovascular Stress Responsivity — a return selbee measures of blood pressure

and heart rate following mental stress

Cortisol — a corticosteroid hormone or glucocorticoroduced by the adrenal cortex
in response to stress

Giftedness — students who score in th8 pércentile on the full scale Wechsler
Intelligence Scale for Children - IV (WISC-1V) amigmonstrate a potential for a high
level of performance in one or more academic afdaA$sC website)

Homeostasis — stability of physiological systenst thaintain life

Memory - recalling words from a 20-word list or 28m group (generated by teacher
researcher) after 5 minutes and 24 hours

Neurogenesis — the creation of new neurons in ithi@ b

Neurotransmitters — chemicals which modulate sggbatween one neuron and

another.
Stress — as self-reported via a normed stress tomercompleted by both the student
and the parent/guardian as observer

Synaptogenesis — the creation of new synapses ctompévo neurons in the brain

Organization of the Study

Chapter Two will discuss the literature regardgiftedness, the effects of
aerobic activity on memory and stress, the issfisg@ss in students identified as
gifted, and the action research protocol. Followtimg review, Chapter Three will

delineate the methods for the case study of faamthfifth grade groups of students
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identified as gifted, identifying the data collectiand analysis. Results of empirical
tests of cardiovascular stress responsivity lelvefsre and after exercise,
performance on memory tasks, and observationsidésts will be analyzed in
Chapter Four along with a discussion of reflectesights in this action research
study. Finally, Chapter Five will discuss the résand implications for practice and
future research.
Summary

Much has been written regarding: 1) the benefiexercise for all, 2) the
unique stressors of students identified as gitiad, 3) the capacity for exercise to
enhance learning and combat stress. Yet few sthdies combined these within an
actual classroom. This study combined the thre®fa@nd documented the
feasibility of infusing exercise into fourth andtti grade curricula. Additionally, it
offered an opportunity to analyze the effects adrebse on stress reduction and
memory enhancement in students identified as giRadent input provided another
perspective on the study. Finally, each studeneegpced the role of a researcher in
an action research project culminating in a regepresentation for their school and a

local university.
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CHAPTER 2
REVIEW OF RELATED LITERATURE

Introduction

It is not easy being gifted. The challenges anesstirs that one experiences
can add complications to a young person’s life ft&si education is a crucial aspect
of schooling in the United States and abroad” {&terg & Davidson, 2005, p. vii).
Understanding giftedness is an essential compdaoertucators who can help
students acquire the tools to help them find sicbegh in the classroom and in life.
This chapter details the study of giftedness,htsracteristics and challenges. Further,
it explores Sternberg’s theory of successful irgelice and the research on the brain
and plasticity. The benefits of exercise are exqdas well as the detrimental effects
of stress. Chapter Two concludes with a descriptifcaction research.
Giftedness

As early as the beginning of the 20th century, Taarrand Baldwin (1926)
wrote of schools in San Francisco that “siftedidfoght children” (p. 3) who
measured above 125 on the Binet Intelligence Tésty were surprised to learn that
the bright children did not possess the charatiesithought to characterize
intellectually precocious children, namely “sicldss, eccentricity, one-sidedness and
lack of social adaptability” (p. 3).

Now at the beginning of the 3tentury, the National Association for Gifted
Students (NAGC) estimates that there are approeim#iree million academically
gifted students in grades K - 12 in the United &tat hat is approximately six

percent of the population (NAGC website).
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There are abundant definitions of giftedness. Delsd Galbraith (2002) suggest
this definition:

Giftedness can be defined as the ability to sobrefex problems in

effective, efficient, elegant, and economical waysa gifted individual is

one who can use existing knowledge when necessdrgan apply known
methods when appropriate, therefore reaching solstbased on the best
available knowledge and methods. However, a giftdividual can also

abandon existing knowledge and concepts, redefiolddgms, devise new

methods, and reach entirely different solutions1@— 17)

Winner (1996) summarizes the definition descriltimgthree basic qualities
of giftedness: precocity, marching to one’s owandmer, and a rage to master.
Gifted people learn earlier than their age leva@rpgusually learn in unique ways,
and are driven intensely to learn in selected anéagerest.

Characteristics of Giftedness

Students identified as gifted tend to have abowgage abilities, high task
commitment and creativity. They have a potentiakio extraordinarily high level of
performance in one or many areas including intali¢ creative, artistic, or
leadership. Typically, students in the gifted reébarn quickly and retain what is
learned, observe keenly, and sustain concentragrdong periods of time. Many are
avid readers and may grasp mathematics concepliyteehey can be
extraordinarily sensitive and have an intense ames® of the world’s problems

(Delisle, 2000). Although, the national definitiohgiftedness does not mention 1Q,



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 19

most states still include some mention of it reiqgiiscores in the top first to fifth
percentile for admission into a school districtgraom (Jolly, 2009).

Leta Hollingworth is known as the foremother ottgif education,

(Silverman, 2009). She believed that educators veetake a great deal of the
responsibility for the support of students identifias gifted. “Before we can educate
the genius, we must discover him in childhood” (khgiworth, 1938, p. 306).
Annemarie Roeper (1982) is the foundeiTbe Roeper Reviewhich is an
internationally refereed scholarly journal aboutlahgs gifted. Shadded to this
charge of Hollingworth by stating “because peoma’tiunderstand the gifted, they
confuse giftedness with pathology and give theis pistead of understanding” (p.
21).

Regardless of their differences, they share spaegdis. Just like all children,
those identified as gifted need support and atiarftom the adults in their lives.
Many adults may not understand the uniquenessabf islividuals (Neihart et al,
2002). One facet of the gifted is their “overexbiliies.” To understand the students
involved in this study, it is necessary to have samderstanding of
overexcitabilities.

Overexcitabilities and the Gifted

Kazimierz Dabrowski first proposed the idea of “pegcitabilities” in the
first half of the twentieth century (Daniels & Pevski, 2009). This Polish
psychiatrist and psychologist found that the exosjd people he encountered during
the turmoil of the World Wars had some commondraitiese artists, writers, and

actors experienced their world intensely. They weren with a developmental
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potential that, if handled correctly, could leaduoat he termed “positive
disintegration.” This negative sounding phrasealty refers to “dismantling as a
prelude to construction and subsequent creatiarhagher level” (Daniels &
Piechowski, p. 6). Dabrowski (1964) writes “digigtation is described as positive
when it enriches life, enlarges the horizon .nd arings forth creativity” (p. 10).

Certain features, overexcitabilities, were foundéomore prevalent in those
identified as gifted as compared to the generaufaion (Tieso, 2007). In time,
Dabrowski’'s theory has come to be associated witedgidentification in a way
considered much more robust than an 1Q test or gihgle measure (Bouchard,
2004). The five areas of overexcitabilities (OEs¢ not tied to academic
achievement in any way. Rather, they are innateacheristics of a person that span
one’s life. Although the word contains the root @éabilities,” they are actually
ways, or modes, of experiencing one’s world (Boudha004).

Using overexcitabilities as a way to identify gifteess allows students to be
identified who might otherwise be overlooked. Adthilly, when we think of these
innate characteristics, we can more easily acteptoncept of giftedness as a
lifelong situation. Giftedness is a lifetime traigt merely a young child’s situation or
a school-time persona. Perhaps the best way t@ejppr the sixteen children in this
study is to view them individually through the lesfsoverexcitabilities. It is
important to understand the five overexcitabilitesl how they manifest themselves.
Living With Overexcitabilities (OE)

The five overexcitabilities are psychomotor, emiadil intellectual,

imaginational, and sensual. The psychomotor ovéeability is characterized by
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those students who are highly active and energaticquickly, and have a zealous
enthusiasm. Those students with an emotional OEewgerience feelings to the
extreme, even affecting them physically, develogtigng attachments to people,
places or things. A need to understand and gaiwlatye, to analyze and feed an
insatiable curiosity is an indication of the ingelflual OE. Individuals who can create
their own, detailed fantasy world, and experieng@lyintense dreams are exhibiting
an imaginational OE. Finally, people who are higsgysitive to sounds, smells, even
tags on the back of a shirt are people with a se#rGE.

It can be argued that most people have these expes at one time or
another. However, a person with these overexcitasimustexperience life this
way. It is their only mode of filtering their worlthtelligence tests can measure the
number of correct answers a student gives, but¢hepot measure the strength of
that student’s need to know something. A creaters@n may have imaginative
thoughts, but a person with an imaginational OEcexgpces the imagery of the world
on a physiological level. Of course, children ldganove, but a person with a
psychomotor OEBeedso move hasto move mustmove.
More Challenges of Giftedness

Students identified as gifted are challenged byyradrheir defining
characteristics. In addition to overexcitabilitisgjdents are challenged by
perfectionism and multipotentialities (Neihart £t 2002). The experience of
perfectionism may include a constant need for agdrand an expectation that one
should never fail. Many students struggle to meethigh expectations they put on

themselves and those placed on them by parents, pew teachers. Because they
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experience success quite early and often, it besanoee difficult to cope with
adversity or less-than-perfect results later (Delds Galbraith, 2002).

Multipotentiality is the ability to do many diffenéthings well and with
enjoyment. The seemingly limitless potential fardgints identified as gifted may
initially appear to be of great advantage sincg tta explore so many facets of their
personality. However, frustration arises when amidual tries to decide where to
let go of some interests in order to develop othEngs can lead to uncertainty and
sometimes confusion as students reconcile theraats with the expectations of
those who influence their lives (Greene, 2006).

Just as the challenges of giftedness abound, siteddentification procedures
used by schools across the country. The definised by a school determines the
foundation for developing and funding the programthe students (Delisle &
Galbraith, 2002). A working definition of intelligee helps establish the school
district criteria.

Theory of Successful Intelligence

Sternberg and Grigorenko (2002) have developeéa@ ytof successful
intelligence which is a departure from the psychoimé¢heories. It is based on
Sternberg’s triarchic theory of intelligence whiakludes the component subtheory
(knowledge acquisition), the experiential subthgtagk performance), and
contextual subtheory (adapting to one’s environmeternberg’s theory of
successful intelligence states that successfuligeace is:

The ability to succeed in life according to oneisalefinition of success,

within one's sociocultural context, by capitalizioig one's strengths and
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correcting or compensating for one's weaknessesdier to adapt to, shape,

and select environments; through a combinatiomafyaical, creative, and

practical abilities. (Sternberg & Grigorenko, 2002265)

This theory focuses on both capitalizing on on&’srgjths and compensating
for one’s weaknesses. It is one’s ability to ad§pernberg and Grigorenko (2002)
recognize that students identified as gifted ineltlte analytically gifted, creatively
gifted, and practically gifted. Others are giftadh balanced way. Perhaps they are
not extremely strong in any of these three areatsiay be well balanced and know
when and how to use each ability. Most notablyg theory contends that these areas
can be developed over time. “An individual is swstelly intelligent by virtue of
developing the skills needed to achieve succesbasr he defines it” (Sternberg &
Grigorenko, p. 266). Further, although solutiorst tire considered successful may
vary from culture to culture, the need to recognimeproblem and come up with
strategies for solving problems is cross-cultural.

Sternberg does not discount IQ tests as a stamolagifted identification.
Such tests provide useful information about stusleartalytical abilities. However,
IQ tests provide little information about practieald creative abilities. In addition to
the 1Q tests, which are tests of memory and arwalyébilities, Sternberg
recommends standardized tests of achievement #gedure more developed memory
and analytical competencies such as the lowa Té&agic Skills or the Stanford
Achievement Test. Sternberg lists six other possibieria including teachers' grades
and comments, which assess memory and analytit#ilesh his own STAT

(Sternberg Triarchic Abilities Test) which measuaighree aspects of intelligence,
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teacher questionnaires, student questionnairesg\aaldations of student products
and tasks. Interestingly, many of these standaessare memory capabilities.
Several factors influence memory capabilities,udahg our own brain development.
Brain Development

The human brain is composed of white matter aagt gratter. The gray
matter contains the neurons and has been calladpkeil of the brain (Fields, 2008).
The densely packed neuronal cells are the placeawhental computation takes
place and memories are stored. For many yearshite matter, what Fields (2008)
likens to the bedrock of the brain, was thoughid¢@assive tissue. New studies now
show that this brain bedrock that makes up neatfydi the brain is important to
intelligence. It is composed of millions of commeation cables. If the neurons host
our thoughts and memories, the white matter celtdrol their movement throughout
the brain. When learning a complex skill, change=uoin white matter. For
example, pianists had denser growth of white mattére area of the brain
associated with making music. A higher developneénthite matter correlates
directly with higher 1Q. Conversely, students stiffg severe neglect have much less
white matter (Fields, 2008).

Another important factor is the myelination of therves. This is the
formation of myelin, a fatty tissue, that surroutids shaft of the nerve. The
myelination of long communication tracts influentles speed and efficiency with
which impulses will travel (Fields, 2008). Myelinat occurs at various times during
our ongoing development. A great deal occurs irfitesetwo years of life, but many

pathways are not fully myelinated until adulthoBaperiences can influence such
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myelination (Johnson, 2001). Animals inhabiting arenstimulating environment
demonstrated greater growth in myelinated fibethéncorpus callosum, the part of
the brain where the two hemispheres connect andnconcate (Greenough, Black &
Wallace, 1987).

White matter activity and myelination are not timtyachanges happening in
our brains throughout our lifetimes. The gap betweeurons that neurotransmitters
bridge is known as the synapse. The hippocamptiedadult brain can generate new
synapses rapidly in response to neural activityapges form in response to
experience, so the more complex the environmeathétter for synaptogenesis to
take place (Greenough, et al 1987). Not only arve cannections formed, but the
strength of those connections, the Long Term Puigort known as LTP, can be
influenced. The hippocampus is thought to be tteeafimemory formation
(McEwen, 2007). Forming strong connections in tippbcampus may, therefore,
increase memory and learning.

Greenough et al (1987) demonstrated the creatioewfsynapses following
physical activity. Other studies have focused airbplasticity. This refers to the
brain’s ability to structurally change at the ckdly molecular, or system levels. In
simple terms, learning is a high-order of brairsptaty. Cotman and Berchtold
(2002) studied the hippocampus. They demonstratiadtees that would be
predicted to benefit brain plasticity processesyltound ways to increase the
brain’s uptake of insulin-like growth factor-1 (IG5, which probably increases
BDNF, which can promote brain plasticity. Van Pmagempermann and Gage

(1999) studied the dentate gyrus (a part of thpdepmpus) as well. They were able
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to increase cell proliferation and cell survivakidult mice. Therefore, we know the
brain can grow and change. How can we foster symb@ess positively?

Increased cognitive functions during infancy ahddhood are the result of
patterns of interaction between different regiohthe brain. This appears to be an
activity-dependent process similar to that seesdadts are acquiring new skills
(Johnson, 2001). Neurogenesis and synaptogenesisota increase and decrease
during a lifetime (Kramer, Colcombe, McAuley, S¢&fErickson, 2005). The action
that may promote and prolong positive changesearbtiin is exercise.

Exercise’s Influence on the Brain

The benefits of exercise promote heart health,aedholesterol, strengthen
muscles, and improve breathing to name just a fewefits. This information has
been available for decades, but what is new isréssarch over the last twenty years
has begun to show that exercise has a signifidéetdtevithin the brain. Regular
aerobic exercise can actually cause new neurofmsrtoand increase the connections
between neurons (Kramer, Erickson, & Colcombe, 2006

Exercise is hypothesized to benefit brain plastiprocesses. Brain-derived
neurotrophic factor (BDNF) is a growth factor tleah stimulate synaptic efficacy,
neuronal connectivity, and use-dependent plast{€itptman & Berchtold, 2002). A
mechanism that increases levels of BDNF can enHaaceing. Exercise increases
levels of BDNF.

Rats and mice which had running wheels placedeir tages had higher
levels of BDNF protein that were increased as timing distance was increased

(Cotman & Berchtold, 2002). In another study, rajected with BDNF were found
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to have a long-term increase in synaptic strertgthlong-term potentiation (LTP)
(Messaoudi, Ying, Kanhema, Croll, & Bramham, 20@Xercise results in increased
cell proliferation, survival, and neuronal diffetexiion in the hippocampus of adult
mice (Van Praage, et al, 1999). It is importarietrn if such results are found when
studying adult humans.

Researchers found a clear and significant effeaeabbic fithess training on
cognitive function in older adults, specificallytime area of executive control
(planning, scheduling, working memory, interferecoatrol and task coordination)
(McAuley, Kramer & Colcombe, 2004). Older adultghwgreater levels of aerobic
fitness demonstrated significantly less grey mattes in the frontal, temporal, and
parietal lobes, and significantly less tissue loghe anterior and posterior white
matter tracts.

Aerobic fitness increases both the gray matterrfgheons) and the white
matter (the connecting units) even after a relatighort training regimen (Weuve,
Kang, Manson, Breteler, Ware, & Grodstein, 200d ¥alt, if there is a fountain of
youth for older adults it may very well be in agéxercise. The incidence rate for
Alzheimer’s disease was significantly higher fadilnduals who exercised fewer
than three times per week compared with those whocesed more than three times
per week (Kramer, et al, 2006).

Similar results can be seen in students who exerSisidents in Napierville,
lllinois, improved reading achievement scores whigess classes were scheduled
immediately before reading instruction (Ratey, 2008 another study, students in

school-based intervention programs were deemed fitdr@sed on an increase in
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physical activity measured by accelerometers, erease in aerobic fitness, a
reduction of body fat and an increased qualityfefrheasured by a child health
guestionnaire (Zahner, Pruder, Roth, Schmid, Guddim) Puhse, Knopfli, Braun-
Fahrlander, Marti, & Kriemler, 2006). This findimgimportant since highly fit
students have higher attention levels and quicksgponse times than their
counterparts who are not as fit (Hillman, Cast&IBuck, 2005). This indicates a
greater number of neurons being recruited for as&.tPhysical activity has a positive
association with cognition. Participation in phygiactivity correlates with
improvements in cognitive performance (Sibley &iEtn2003).

Certainly, physical activity of some kind is beio&fl to people of any age.
Brains are more pliable and alert in those whapaiesically involved. Which
activities most benefit students in the classrosrthay learn? Physical activity in
schools takes many forms including Physical Edooatiasses for a specified length
of time for a certain number of days per week. 8isl also have opportunities for
activities in the classroom, at recess, before @ciad after school. Physiological
mechanisms such as increased blood flow and atiesain neurotransmitters are
stimulated by exercise.

A variety of activity programs including treadmnmittivity, strength training,
gross motor activities, daily running, or physigames that lasted for four weeks up
to two years, all showed similar results. All greugad increases in their post-
exercise cognition results (Sibley and Etnier, 208articipation in physical activity
correlates with improvements in cognitive perforcerMovement of any kind can

be beneficial to student€an exercise in a social setting be a beneficialPmi
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Stress Effects on the Gifted Brain

Another factor that can influence learning, esgbcraemory, is stress.
Although stress is a part of everyone’s life in goway, it can be more intense for
students identified as gifted because they aredllysmore sensitive, introspective,
and emotional” (Bradley, 2006, p. 9). Students iifiex as gifted score at least two
standard deviations above the norm on a standatesiQAnd the profoundly gifted
child, scoring more than three standard deviatalbe/e the norm, has few
intellectual peers at school (Peterson, 2009).d&@hinstructional methods are not
used to educate students scoring two standardtamsabelow the norm; nor should
they be used to teach the students identifiedfeexigi

Several characteristics are associated with gifissinThese include
sensitivity, intensity, overexcitabilities, and femtionism. Students tend to be over
involved in many activities and have very high sials; often they place these
standards on themselves. They are acutely awaverntd events and very sensitive to
slight disruptions in the home. Because of theilitas, they sometimes are given
developmentally inappropriate family responsilelti (Peterson, 2009). Yet, as they
experience asynchronous development, their cognatibilities often far outpace their
social/lemotional levels, thrusting them into difficstates.

Too often these students, who can achieve so higthilyallow this
recognition to form their identity. They may, indeexcel outwardly but on the
inside may be extremely anxious (Patel, 2009)ighlachievement defines them,

what becomes of them when they don’t succeed a¢ong? Once students reach
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proficiency, is a teacher’s job completed? Thesdestits may not be left behind, but
are often lost and ignored. Certainly, this is atabutor to their stress.

Stress may not always be a negative, however.sBiifestuations can inspire
us physically and emotionally to perform at ourttagt level. The athlete making the
final surge for the finish line, the manager contipga task as the deadline looms, or
the student studying for the final exam are allaibns in which stress can be helpful
(Bradley, 2006). It is the prolonged stress withtinee to recover that makes stress a
negative factor. The point at which stress becoowveswhelming will differ for
individuals (Patel, 2009). McEwen (2004) refershte condition of chronic stress as
allostatic load. When a person is continually stigvto remedy imbalance, the altered
state can finally “produce wear and tear on theleggry systems in the brain and
body” (McEwen, p. 3).

Informed educators should be aware of both thecesuand indicators of
stress in students. The general areas of stressuidents identified as gifted can
include academic, social, family and self (Paté®. Academically, students feel
great pressure to succeed. Socially, they don'agbmave intellectual peers or
classmates who see the world as they do. In fdifelystudents are hypersensitive to
any underlying discord and often are given gregsponsibilities than their age may
warrant. Finally, students identified as gifted nsatyve for perfectionism and may
even exacerbate the problem by procrastinatingeratian turning in an imperfect
assignment (Patel, 2009).

Some indicators of a child who is stressed mayhelheadaches,

stomachaches, excessive crying, hostility, withddawanic, and apathy. One reason
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for this may be that students identified as gifteste tremendous coping skills in the
face of difficult situations. The irony is that laerse of their unique problem-solving
abilities, students are able to cope in difficiligtions better than many of their
peers (Peterson, 2009). They can pick up on nuancsiations and very quickly
process possible solutions. This does not negeatedtress. It is not the situation or
its outcome that causes the stress, but rathentirretation of those events
(Bradley, 2006). Successfully navigating throughifeicult situation does not remove
any stress that the situation may have caused.sthisario can make some of the
students’ concerns “invisible, certainly not easigmonstrated when arguing for
services” (Peterson, 2006, p. 43). School counsehay not be trained to understand
or to respond appropriately to the concerns ofesttglwith high ability (Peterson,
20009).

Actual differences have been noted in the brainbage students identified as
gifted (Sousa, 2003; Geake, 2008). Variances haea bbserved in the EEGs of
students especially when performing tasks involvisgio-spatial memory (Jin, Kim,
Park & Lee, 2007).

Students identified as gifted tend to rely heawihytheir working memory and
have not developed as many alternative coping nmesimg. Beilock (2007) theorizes
that one factor that contributes to the stressftddystudents is that stress consumes
their working memory, therefore, they have mordidifty than most. Could exercise
be a positive factor in alleviating this stress?DksUner Tan, a Turkish

neuroscientist and evolutionary biologist, wrotememail:
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Activating the extensor motor system would increasewell being, acting as
an anti-depressive therapy without drugs. On therdtand, such a training
would increase the reticular activating systengrdibn, learning etc...
Therefore, you can study the effects of increatiiegextensor motor system
during your aerobic activities...I am sure youtegif children will be more
creative and stress-free if you activate their mxde motor systeniPersonal
communication, 3/10/10)
Stress and Allostatic Load
Ursin and Eriksen (2004) proposed a cognitive atitm theory of stress.
They refer to the stress response as an alarrmsysteich usually occurs when there
is a discrepancy between what is and what one pescshould be. Stress can be
helpful when it leads to higher alertness. It catually be constructive when it gives
the adrenaline boost or the extra motivation ne¢dedmplete a project (Patel,
2009). However, too much stress can impede leariiing amount of stress will vary
with each individual. Damage can occur to the imensystem causing illness
(Ebrecht et al., 2004), impairing memory (Oei et 2006), causing sleeplessness,
cardiovascular disease or even changes to thewsteuaf the brain (McEwen, 2004).
Cortisol is released during stress (Hanrahan, Mit@aKleiber, Lautgendorf,
& Tsalikian, 2006; Blair, Granger, & Razza, 200b)fact, salivary cortisol has been
used as a biomarker in detecting stress. A unigeehanism exists in the brain
known as the hypothalamus-pituitary-adrenal (HPA3.dn response to stress,
physical or emotional, the autonomic nervous systemulates the hypothalamus to

release corticotropin-releasing hormone (CRH) caytie pituitary to release
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Adrenocaoritotropic hormone (ACTH) which causes dldeenal gland to release
gluco-corticoid which can be measured in the saiwvaortisol (Chrousos & Gold,
1992). High levels of cortisol affect working memdOei, 2006). Ursin and Eriksen
(2004) contend that once a person learns appreading mechanisms, stress is
much less threatening to overall well-being.

McEwen (2004) argues for a more precise definigbstress using the terms
allostasisandallostatic overload The body mediates to restore balance when
necessary, such as raising blood pressure uporeawakin the morning, increased
appetite in response to increased activity, oragkxy alertness in a potentially
dangerous situation. The body generally distingesgbetween the normal levels
essential for life and those necessary to resterédalance. However, when the
systems involved in allostasis are elevated instagted manner (i.e. during recurring
or chronic stress), then the body is in an allasttate. If this state persists to the
point that the mechanisms are no longer simplyaedimg to an event, the body is in
allostatic overload. Every system of the body resisao changes and challenges, but
when the changes are overused or inefficiently medadamage to body systems can
occur.

Johnston-Brooks, Lewis, Evans and Whalen (199&)istiithe affect of
stressful life circumstances on fifth and sixthdgdoys. Noting that organisms under
chronic stress may experience physiological depistdue to allostatic load and have
an over reaction to a stressor, Johnston-Broo&k €1998) measured the
cardiovascular reactivity in subjects following @mbal stressor. Baseline heart rates

and blood pressure were measured and then subjetsasked to play a computer
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game or count backwards by threes from a given munfigain blood pressure and
heart rates were measured during the mental stotissty. Average baseline readings
were subtracted from stress level measuremeniglbthe cardiovascular reactivity.
Subjects in chronic stress situations had a higaetiovascular reactivity indicating
an over reaction to stress. This also correlatéd wcreased absence days from
school in the past year.

Steptoe, Feldman, Kunz, Owen, Willemsen and Mai{@2@02) studied the
cardiovascular stress response in adults. In additt measuring baseline levels and
heart rate/blood pressure levels during the mestitags activity, the scientists also
measured the levels 15-20 minutes and 40-45 mirfiollesving the activity. The
investigators theorized that individuals under dictress would have more
difficulty reaching homeostasis (baseline readiradt®r a stressful situation even
after 45 minutes. Their research indicated a kalatiip between cardiovascular stress
response levels and chronic stress.

As the human body responds to life situations, ateds must be turned on at
the proper level and turned off when the streswés, “The dentate gyrus region of
the hippocampal formation continues to produce neurons in adult life, and this
neurogenesis is suppressed by acute and chroess €nd elevated by antidepressant
treatments” (McEwen, 2004, p. 5). Could exercisa lsemponent of an
antidepressant treatment?

Exercise
“Of all the fitness components, cardiorespiratang@ance has the greatest

implications for lifelong health” (Haywood & Getdhe2001, p. 200). Educators need
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to understand the potential of physical activiseghat students can be challenged to
find their appropriate level of fithess (Haywood&etchell, 2001). It is essential to
distinguish among the terms physical activity, eis®, and physical fithess. Physical
activity can include any bodily movement that regsienergy. Exercise, on the other
hand, is one type of physical activity, differetgidin that it is used with a goal
toward greater physical fitness. Finally, physitaless is a set of health- or skill-
related attributes (Caspersen, Powell & Christen$685).

Within the realm of physical activity, there are’agal ways to categorize the
various activities in which students engage indherse of a school day. One such
differentiation system is that of Summerford (20@¥)e draws a distinction among
movement, physical activity, and exercise. Shersafe movement as simply not
being stationary. Physical activiiy described as voluntary movement that is more
involved than basic movement. Finally, the termreiserefers to physical activities
which raise the heart rate into a target zone foiramum of 20 minutes. All types of
movement are necessary and helpful. For this smayfocus was on Summerford’s
third type of activity, known as exercise, sinceemgaged in activities that raised the
heart rate for a minimum of 20 minutes.

Regular aerobic exercise can actually cause newons to form and increase
the connections between neurons. Exercise increafigwoliferation and survival of
those cells in the brain (Van Praage, et al, 19PBysical exercise has been
correlated with academic achievement in many arehsding mathematics and
reading (Castelli, Hillman, Buck, & Erwin, 2007)vén in studies in which

researchers found no significant difference in acad grades between students who
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were enrolled in a school physical education pnogaad those students not enrolled,
the students who reported involvement in vigorazis/gly outside of school
performed better academically than their countéspaho were not involved in
similar extra-curricular physical activities (Cd@yarnik, Wopmack, Reeves, &
Malina, 2006). The students enrolled in physicalaadion classes showed no
decreasen academic achievement in comparison to theintaparts who had an
additional hour of academic instruction.

Unfortunately, over the decades, students areviaiip the sedentary lifestyle
trend of adults. Students get less and less agiiveeach year of age (Rivkin, 2007).
Activity not only builds motor skills and confidemcbut supports the brain through
stressful situations.

Physical education has been a part of schoolifgnerica since the 1800s
(Pate, Davis, Robinson, Stone, McKenzie, & Your@f)&). Students customarily
engaged in recess as well as biking or walkinghtmsl. With the increasing rates of
childhood obesity and the decline in overall atyivihere is a renewed call for
schools to incorporate movement in the day. Altloplaysical education is
mandated in schools and daily physical educatiagses are recommended, the
School Health Policies and Programs Study (SHPP2)@0 reported that only 6.4
percent of middle schools provided daily Physicdli€ation classes (Pate, et al,
2006). Even as students participated in their Ray&ducation classes, the study
went on to find that students participated in matketo rigorous physical activity in

these classes less than 40 percent of the time.
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Students who are active tend to mature into adulits are active and
healthier. In one study women who had engaged enhonir of Physical Education
class five days per week as children continueckévaese as adults three or more
times per week (Haywood & Getchell, 2001). Men wéported being athletic as
children had higher oxygen uptake levels (a sigphyfsical fithess) than their non-
athletic counterparts (Haywood & Getchell, 200l)eTorrelations between youth
and adult activity were low but significant.

Psychomotor Theory of Human Mind

Tan supports a strong relationship between cognéaial exercise. In his
“Psychomotor Theory of Human Mind,” Tan (2007) cards that it is not the duality
of mind and brain that we need to be concerned; With rather, the “mind-brain-
body triad as a functional unit...essential in healid disease” (p. 1109). The motor
system, language system and mind co-evolved intyisind are closely tied together.
According to Tan’s theory, movement occupies are¢pbsition in cognitive
function. The cerebellum is not just involved inwary and involuntary
movements, but plays a role in thought. It playsla in planning, regulation, and
attention.

Therefore, it is not the dualism of the mind anditbthat must be considered,
but the triarchy of mind, brain and body. The cartive between mind and body is
evident as we study how students learn. For exaraptess cultures, students
transition in their mathematic skills as they letivair numbers by physically
counting on their fingers in the initial stagededrning the counting skill. Young

children learn songs with accompanying motionshay tncorporate the meaning of
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the song with the lyrics. Children display a naktaféinity for the triarchical
connection.

This study will attempt to advance the understagaiithis mind/brain/body
connection as the fourth and fifth grade studemts Midwestern classroom study
themselves, their memory abilities, and their sttesels while engaging in physical
activities in this action research project.

Action Research

This was a qualitative, or naturalistic, studyalqualitative study, researchers
can state the problem but must modify the studyuginout. The children in this
study were able to take ownership and responsilbdittheir own learning.
Bransford, Brown, and Cocking (2000) say that ointhe challenges of school “is to
build on children’s motivation to explore, succeedderstand, and harness it in the
service of learning” (p. 102).

Heron and Reason (2006) advocate for research ¢orimictedvith people
rather tharon people. They refer to this method as cooperatigairy. A positive
effect of this kind of work is that it guards agstithe research being too theoretical.
When the people being studied are acting as cair@lsers, practical issues must
necessarily be considered in the research. Peaplaatually advocate for their own
change making it more real and, perhaps, morentaséis the group finds basis for
similarities, they can use these as their founddbo action. As they find differences,
they see a need to negotiate actions (Stringe8)200

Action research empowers people to “act in wayy ttexer thought

possible” (Stringer, 2008, p. 27). This researdhlgt by including parents and
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students, was able to draw from their collectivedem. Additionally, the
participants were able to learn more about sciergtidies as they conducted their
own research.

Students should have a stronger voice in theiraatgp (Mitra, 2006). As
displayed in Mitra’s (2006) Pyramid of Student \&ithe student’s role develops
from that of simply being heard by administratiorattually being a part of the
change process in schools. Action research is aevir addressing a particular
problem in a particular setting (Merriam, 2009)r Beese reasons, this research study
involved the students as co-researchers to explarues for the use of aerobic
activities to promote positive effects at school.

In the following chapter, the methods used in #tBon research project are
outlined. The exploration of the unique blend oérexse, stress, memory and

giftedness in the fourth and fifth grade giftedssiaom are detailed.
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CHAPTER 3
METHODS
Introduction
The purpose of this mixed method study was to desthe relationship
among aerobic activity, stress and memory abifitgtudents in an elementary school
gifted program.
Several questions guided this study. These included
1. What regular physical movement activities waulgintain the interest of
fourth and fifth grade students identified as giftie a suburban school
setting?
2. What, if any, changes would occur in perceivieelss feelings reported by the
students and their parents after increases in $aleoobic activities?
3. How would performance on measures of declaratigmory capabilities be
affected by aerobic exercise?
4. What would the students identify as their prefercoping strategies both at the
beginning of the study and at the conclusion?
5. What changes would occur in students’ physiudicators of stress taken
before, during and after aerobic activities?
6. What, if any, attitude changes toward physigakeise would be noted in
fourth and fifth grade students acting as co-redeas after three months of

interventions?
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Research Design

This study focused on student experiences in adai system, namely fourth
and fifth grade gifted classrooms with a total izfeen students (eleven fourth-grade
students and five fifth-grade students). This miregthod action research study
focused on outcomes from a particular program gbsmal movement and measures
of aerobic activity on memory, perceived levelstéss, coping tools, and
cardiovascular measurements. Students documergign growing awareness of
the physiological effects of exercise and reflecadhe effect of aerobic activity on
their stress levels and declarative memory. Theygwe-researchers in an action
research project and presented their findingsrag@mnal qualitative research
conference.
Setting

This study was conducted during the first semesftére 2010 — 2011 school
year in an elementary school in a suburban schetld in the Midwestern United
States. | chose this setting because | am thedgsfpecialist in this school and have
the opportunity to work closely with students oweekly basis throughout the school
year. | have a trusting relationship with theirgrés since | have worked with their
children for one to four years.

Although the study took place from October untidbrlecember, the
following March, the fifth graders were co-presesatat the Midwest Qualitative
Research Conference. In addition to summarizing theearch, they fielded

guestions from conference participants.
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Participants

The students (twelve girls and four boys) in myegifclassroom were invited
to participate in this study as co-researchers.stb@ents are from families of middle
to upper-middle socio-economic status. At the tohthe study they were nine, ten or
eleven years of age. Each child chose his or her‘o@search name” to protect
confidentiality in this study. Only data from studie whose parents had signed
informed consent forms and students who had sigesént forms were included in
the research results. All students participatetiéresearch activities as part of the
classroom curriculum. The activities included algtaf the anatomy and physiology
of the brain, the effects of movement on brain fpddyg, how to construct a research
design, and participation in the experiments.

As the gifted specialist at this school. | haveazilors Degree in
Elementary Education, a Masters in Education, akd-dl2 Gifted Certification
from the state in which | teach. | have been teagfor over twenty years and have
been working with students identified as giftedffaur years.

An Institutional Review Board approval (see Apperd) was attained before
any research data was collected.
Students as Researchers

The fourth- and fifth-grade curriculum unit wastady of the brain, the ways

movement affects the brain, and how to plan andampnt a research design. As a
part of this unit, students:

» Completed a study of the physiology and anatonthetbrain
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* Constructed and completed individual High/MediunviLActivity
assessments to assess classmates and family

» Completed a State/Trait Anxiety Instrument (See éqpx C)

» Participated in regular aerobic activities, inchgltwenty minutes per week
of purposeful, aerobic movement combining varioassinations of jumping
jacks, jogging, , skipping, dancing, and jumpinge@t least once a week (see
Appendix A for schedule).

» Participated in an open-ended interview with tleeker/researcher (Appendix
D)

» Conducted and participated in experiments testiaghory both with and
without engaging in exercise

» Participated in experiments measuring physicaliirs of stress including
blood pressure and heart rate during the semestiembth and without
engaging in exercise

* Presented findings to the school community at threlusion of the study

* Presented findings at the Qualitative Research é&ente at the University of
Missouri — St. Louis in March, 2011.
The Data Time Line in Table 1 delineates each agtin relation to when it

occurred during the study.
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Table 1

Data Time Line, 2010 — 2011
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Ford - Data Collection

TIMELINE

Aug

Sep

Oct

Nov

Dec

Mar

May

Introductory Meeting

Brain Unit

Cardiovascular Testing

Researcher Guest Speakers

Parent Focus Group

Memory Tasks/Movement

Student Questionnaires

Parent Responses

once

each

month

Student Journals

through

out

study

Parent Questionnaires

Teacher Journaling

often

through

the

study

Movement Activities

every

other

week

Observations

through

out

study

Open-ended student interviews

Students Present Findings

Present at QualCon

In this district the gifted program is known byaeronym. In the interest of
preserving the anonymity of the young co-reseas;hvee refer to the district gifted
program using a fictitious title. It will be knovas “TRITONS.” Likewise, to ensure
their confidentiality, the students selected fiotis research names. The chosen
names were: Fifth graders: Rambo, Dr. Rocky, Dwisar, Sir Issac Drewly, and

Isabella;_Fourth graders: Cocoa Turtle, Maria, €kiell, Peace Out, Green Guy,
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Shmoo, Sushi Monkey, Grease Monkey, Waterice, AmesAwesome, and Annie.
The students used these names to set up indiolwalals on Google Docs.
Physiology of the Brain

As students engaged in the research activitieg,dbecurrently learned about
the physiology of the brain through an academit imciuding topics such as the
nervous system, anatomy of the brain, the streggorse, memory, plasticity, mental
disorders, neuroscientists, and exercise. Thedif#lders enjoyed a read-aloud book
entitled,Phineas Gage: A Gruesome But True Story About B3aiance
(Fleischman, 2004).
Activity Assessment

As an introduction to the concept of assessmenh sident developed an
activity assessment, administered it to the regh@tclass and to immediate family

members. Students collected the results and shfaeedwith the class.

Neuroscientists Visit

During the third week of our research study, weengsited by three graduate
students in the department of Neuroscience atal logversity. They engaged the
children in an experiment on the brain’s abilitycmmpensate when vision is altered
and in another experiment displaying the way message sent from neuron to
neuron in the brain. The highlight of the visit viae chance for the students to study
and handle a sheep brain, a mouse brain, a huraam dnd a human spinal cord.
Data Collection

Data were collected from ten sources, each of wiwititbe separately

described.
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Student questionnaire using the State-Trait Anxiietgntory for Students
(STAIC) based on the research of Charles D. Spig#re(1973)
» Parent questionnaire using the same instrument ()T Asking parents to
answer on behalf of, but not in consultation witteir children
* Anecdotal observations in the classroom conductegically
* Focus group with parents of the students in tHiedjiclassroom
* Open-ended interviews conducted periodically wiid students individually
during the research experience
* Measurements of cardiovascular stress responsaaigtivity taken during
each week’s memory activity using a blood pressuweitoring cuff
* Declarative memory tasks conducted both after anbamexercise experience
as well as on specified days with no aerobic agtivi
» Journal notations from the teacher/researcherisgand
student/researcher’s journals
» Collected responses from parents to questions pogaezmail at three times
during study
» Student research presentations with accompanylfigssessment.
Triangulation was obtained using the multiple sesrof data listed above.
Although the number of students was limited (N 3 16e multiple sources of data
collected ensured a more valid study since thiklgaka richer, more complex
picture.
Student Questionnaire.The State-Trait Anxiety Inventory of Students

(STAIC) was developed in 1973, and is consideredlia instrument for assessing
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anxiety levels for students of this age group (eén, Ollendick, Langley, &
Baldacci, 2004). Initially, students were introddde the concept of “an assessment”
and how these instruments are used in differerdcspf life. Each student had the
opportunity to produce an assessment of his/heraiyaut activity levels of peers

and family. Students offered these assessmentxts pnd collected results, as an
introduction to the concept.

To begin the research study, we introduced the ETakld reviewed each
statement to ensure student understanding. Studemigleted the 20-question
STAIC Form C-2, T-Anxiety scale, as a pre-testdshis were asked to answer
“hardly ever,” “sometimes,” or “often” to 20 statemts such as “I worry about
making mistakes,” “I get upset at home,” and “| @arouble deciding what to do.”
This is a normed instrument which yields a per¢emidicating a child’'s overall
perception of his or her stress trait or state.

The T-Anxiety scale assesses the overall anxiesl lef a student (trait). The
second portion of the STAIC, the S-Anxiety scale;nk C-1, assesses how a student
feels “right now,” the state of the child at thabmment (state). Students completed the
T-Anxiety scale two times, once at the beginninghef study and once at the
conclusion of the study. The S-Anxiety scale wamngleted at the time of the third
memory/exercise activity.

The STAIC was especially constructed to measuxeegnin nine- to twelve-
year-old students. According to the testing malgrtae alpha reliability of the
STAIC S-Anxiety Scale is .82 for males and .87ftanales. For the T-Anxiety scale,

the alpha coefficients were .78 for males and ®Xdmales (Spielberger, 1973).
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Parent questionnaire.Parents were given the same 20-question STAIC T-
Anxiety Scale inventory at the midpoint of the stuQuestionnaires were returned
from fourteen of the sixteen children’s parents.p&s an e-mail received from Mind
Garden, Inc. (personal communication, 10/5/09% iecommended that this
instrument be given to parents to complete on lhethabut not in consultation with,
their children. The communication stated, “You ntiglsh to consider asking
parents to take the STAIC from their perspectimua their child” (personal
communication, 10/5/09). For purposes of conficdityi, parents used the same
research name that their children originally créate

Observations.It is advantageous that | was with these studeuggslarly
throughout the study as their teacher. Observationkl be conducted at any time
during the study. Field notes were taken givingoaots of the exercise activities, the
physical indicators of stress measurement sesdiomsnemory activities, students’
comments, and unexpected happenings throughoekfiexience. My role in this
study was as “collaborative partner” in that “thgestigator and the participants are
equal partners in the research process” (Merridi92p. 125).

| used an observational protocol with descriptieées recorded in a Google
Doc. Creswell (1998) recommends identifying who it to observe and for how
long. | took advantage of my constant participatiothis study to capture
unexpected moments that described unique occusehiaeas also beneficial to have
regular times set aside to ensure that observatiomksplace. Observations were

conducted throughout the study.
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Parent focus groups.The parent focus group session was a 60-minute-ope
ended session conducted by me as the teacherfieseand held at the participating
school one morning in the midst of the study. Theepts in this group interacted
with each other and explored the topics with siiigeQuestion prompts (Appendix
D) were used to elicit parents’ attitudes towamirtiown stress and their child’s
stress. Other questions were used to note anlasitiais between the children and
the parents as children themselves.

After completing the STAIC questionnaire, parengavencouraged to share
their thoughts regarding their children’s generdivity levels, visible displays of
stress, various coping strategies in stressfuadns, parental experience with their
own stress, general attitudes about giftednesaandopics that seemed of particular
importance to the group. It was important to mamteexibility with the topics
covered. Kitzinger (1995) states that when “groypasnics work well the
participants work alongside the researcher, tatiegesearch in new and often
unexpected directions” (p. 299). Since we had akthpermission, the session was
audio recorded.

Open-ended student interviewslnterviews were conducted with the sixteen
students one month into the study and once aganngethe completion of the study.
Each student was interviewed for approximatelyrm@mutes each time. (See
Appendix B for questions.)

Merriam (2009) refers to this style of interviewasemi-structurednterview
since the questions served as a guide, but fleyilvas a key component. It is more

helpful to listen than talk during an interviewu8énts adapted to their role as co-
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researchers and shared freely during the interpi®eess. This sharing was critical
even though they are more accustomed to someang ole behaving as their
teacher and taking more of a leadership role irvemsations.

The initial interview questions were aimed at disring the students’
methods of coping, awareness of their own anxaaty, attitudes regarding giftedness
as it relates to stress. (Appendix D) The closirigriview questions were intended to
gather summary data regarding the study and staditnides toward the research
process.

Cardiovascular stress responsivity/reactivitytestsStudents took blood
pressure readings (systolic and diastolic) andtiiate readings each week to
establish routine and continuity. During the sixmogy trials, students attempted to
follow a procedure in which blood pressure readengd heart rates were taken every
three minutes for nine minutes to establish a bas¢BA). The students attempted to
take the same readings at four other times: duhagctivity, just after the memory
challenge, 20 minutes after the challenge, and ihdites after the challenge to
indicate Cardiovascular Stress Responsivity.

We began practicing taking blood pressure and matatreadings early in the
semester using child-sized blood pressure cuffsstattioscopes. Noticing the
frustration of the students in taking blood presswith the stethoscope and blood
pressure cuff, | ordered “WrisTech Blood Pressumnitbrs” from North American
Healthcare. These monitors attach at the wristgavelblood pressure/heart rate
readings in less than a minute. With these newcesywe were able to put our focus

on the actual readings and what they might meafortimately, students still
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experienced some frustration if the cuffs wereproperly attached. An “ERR”
message would appear requiring a new attempt. fElgqeiéncy of this occurrence is
portrayed in the student descriptions. Cardiovasaihta was gathered on the first
day only of each two-day memory activity.

Declarative memory tasks.Three different types of memory tasks were
conducted, the same type of task was conducted@subsequent weeks, followed
by a different type of memory task for two weeksd &éinally a third type of memory
task for two weeks. This resulted in a total of mi@mory experiments. The first task
consisted of twenty everyday objects (e.g. pappr garn, marble, toothpick) glued
to a 24” X 36” poster board (See Figure 1). Stuslevgre shown the objects for five
minutes. Then the poster board was covered. Steig@re asked to list as many
items as they remembered on a sheet numbered mugkthtwenty. Twenty-four
hours later, students were asked to list the samety items again. On the first day
of this activity, the memory challenge was condd&#er a twenty-minute aerobic
activity. The following week a similar collectior lems was taped on poster board
and students were again challenged after five ragat study and twenty-four hours
later. However, this time there was no aerobicovagtpreceding the memory
challenge.

The next week, another type of memory activity wasducted using the
same parameters. This time the students were giVishof 20 four- and five-letter
concrete nouns (e.g. house, bird, fan, girl) tolgtisee Figure 1) after exercise. After
five minutes, they attempted to write down as maoyns as they could recall.

Again, as before, they were challenged to recalllist 24 hours later. A similar, but
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different, list was used on the following week, iaghis time without the preceding
exercise.

Finally, students went to the “Neuroscience forKi@Neuroscience for Kids,
brain games, paragraph 29) web site where 20 iggepictured on the computer
screen for just 30 seconds (shown in Figure 1)) the items are removed from the
screen. Students again attempted to recall whgththe seen both immediately after
exposure and at a 24-hour interval. Once agais ptucedure was repeated one week
later without the preceding aerobic activity andhva teacher-created computer
display of 20 objects. See Figure 1 for sample mgractivities from each of the
three types. Although it presented difficultiesidsgints tried to take cardiovascular

readings before, during and after each activity.
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Memory Tests #3 & #4 Memory Tests #5 & #6

Figure 1.Sample Memory Activities

Stress can deplete dopamine levels. Dopamine leasdadled théearning
neurotransmittebecause of its link to long term memory (Ratey)20Exercise can
increase dopamine levels. This is the reasoningi\degbsting memory both with and

without an exercise activity. The schedule is digpd in Table 2.
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Table 2

Declarative Memory Tasks

Two Memory Aerobic Activity?
Time Memory Task  Retrieval Activities  (Conducted on Day 1 only)
1% activity,
during Wk.1 20 objects after 5 min of study esY
of study on a board 24 hrs. after studying ctisje
2" activity
during WK.2 20 objects after 5 min of study oN
of study on board 24 hrs. after studying olgject
3 activity
during Wk.4 List of 20 after 5 min of study e¥
of study nouns 24 hrs. after studying nouns
4™ activity
during Wk 6 List of 20 after 5 min of study oN
of study nouns 24 hrs. after studying nouns
5™ activity
during Wk 7 Computer after 30 sec of study Yes
of study displayed 24 hrs. after studying ingage
6™ activity
during Wk 8 Computer after 30 sec of study No
of study displayed 24 hrs. after studying ingge

Journal notations. Throughout the study, the students and | kepialsrby
entering weekly notations via the computer using@® docs. Since the students set
security controls that allowed sharing of their elments with me, | was able to

access the journals via the Internet and read gfrthheem on a weekly basis.
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Collected responsesach month for three months during the study, garen
were sent, via email, two short-response questmasswer regarding their student
observations during our research study. These ignestre listed in Appendix E.

Student self-assessmeng&tudents completed a self-assessment of their four-
month study. As part of the course of study, stt&aleamposed their own self-
assessment as they reflected on the work they tvael @hd the learning that had
occurred.

Qualitative research conference presentatiorDuring the final weeks of the
study, we received notification that we would beganting our research at the
Qualitative Research Conference in March, 2011.fifthregrade student co-
researchers attended the conference and preséetedesearch in a roundtable
discussion format. Students prepared for the centar during the month of February
as they discussed what data they believed to bertant to share, how to present
their work, which students would speak on variaysds, and how to field possible
guestions that might be posed. Students prepaPeivar Point presentation, a
pictorial display of their aerobic activities, aghphs of their cardiovascular data.

The research conference presentation was a gragignd to the study. It was
a culmination of all we had experienced as we shawe data. Although the fourth
graders were not able to attend the Midwest Rekg2aonference, they prepared their
data for a display at a school-wide parent evemrgay.

Student research presentationStudents presented their research findings at

a springtime school celebration for the studentybsthff, and parents.



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 55

Data Analysis

Student Questionnaires - were scored using the ahdimat accompanies the

instrument. This instrument has been normed with 3th, and 6th grade students in
the United States. Each response is given a pessibre of 1, 2, or 3. Once the
scores were totaled, students’ scores were recamga@ssessed resulting in a
percentile score.

The results of the T-scale and S-scale inventevese dated and recorded by
the teacher. At the end of the study, the individhanges in students’ visible anxiety
levels were noted.

Parent Questionnaire — Parental responses to Hualé-inventories were

recorded and matched with the child’s responsess@lanswers were tabulated using
the formula prescribed in the manual (Spielbery@v.3).

Observations — As the observations were recortieg,were coded for
themes using constant a comparative method (Gé&aSg¢rauss, 1967). Open coding
identified general ideas and axial coding trackesies. This process helped the
researcher note specific areas that may merit ohetagled observations.

Focus Group — The focus group session was recamledranscribed. |
listened to the session four times and reviewedrtrescription several times to
arrive at the appropriate themes by constant coatiparmethod (Glaser & Strauss,
1967). Initially, the transcripts were assessedgispen coding. Eventually axial
coding led to a narrower group of themes. Thesméisewere noted in subsequent

data collections. See Appendix F for initial codthgmes.
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Open Ended Interviews — The sixteen interviewsdoeted individually with

each student, were audio-recorded for reliabilitgt ranscribed. Transcriptions were
coded. Themes were revisited in reviewing and aptwoth the naturalistic
observations as well as the researcher’s jourrtaksn

Cardiovascular Stress Responsivity/Reactivity FeStudents took weekly

blood pressure and heart rate readings to estatdigimuity, familiarity, and to
enhance their skills. Additionally, on the six magnactivity days, students noted
their results. The Cardiovascular Reactivity (C&ding was determined by
averaging the three baseline readings (BA) in edthe three areas (systolic,
diastolic, and heart rate).

The Cardiovascular Stress Responsivity readings tire two readings
obtained at the 20 minute post-activity mark (CS&1g the 40 minute mark (CSR2).
The students graphed their CR, CSR1 and CSR2 ig=dirthe conclusion of the
study (See Appendix H for student samples).

Declarative Memory Tasks — The results of the senmary tasks were also

recorded by each individual student and graphédeatonclusion. Each result was
the number correct out of twenty possible. The etiislcompared their memory
abilities to both their cardiovascular responsivégt and their activity/no-activity
experience.

Journal Notations — All journal entries (teached atudent) were coded as

well and reported.

Student Research Presentations and Self-Assessniémdl summaries of

student data were an indicator of the learning ltlagttaken place as well as the



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 57

attitudes of the students toward the research psotiee physical activities, and the
effects on memory and stress. Finally, the studemased in their journals their
summative thoughts about the study.
Validating the Findings

Several strategies were used to promote vali@ite. data was triangulated as
the research team used multiple data sourcespassh Table 3, including journals,
interviews, observations, questionnaires, andasdbssments.
Table 3

Sources of Collected Data

Student Parent  Anecdotal Focus Opengndeardio- Memory Journal  StudentParent
Question- Question- Obs Group Intemgie vascular Tasks Notes esddrch Responses

Student Parent Rsrcher Parentsudesits Students Students Rsrch&tudents Parents
Students

Research Bias

| began this study fully aware of my biases towgifted students, activities,
and stress. Through my work with this unique potoreof students, | have seen
behaviors which | believe are manifestations oétiration, discontent and stress. In
my discussions with these students, | have leatimatdegular physical activity is not
a part of all of their lives. My study of currentan research leads me to suspect that
one possible outlet for stress relief is exerditmwvever, | worked to maintain an
open mind to data interpretation and meanings évenontradicted my current
beliefs. Through thick descriptions, attention &ole student’s learning needs, and
critical self-reflection in my journaling, | presea a holistic picture of the students,

the classroom, and the thinking of students idietifs gifted. At the conclusion of
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the study, | presented a detailed account of thiaads, procedures, and decision
points while carrying out this study.
Limitations

One limitation of this study is the relatively sipabmewhat homogeneous
sample size. The activity was limited to the fowatid fifth grade students in one
school composed primarily of students from simslacioeconomic backgrounds.

Another limitation is the bias of the observer.c®ithe researcher is the
teacher of these students and an advocate fod giftelents, it is possible that bias
played a role in the observations.

Memory is dependent on other factors besides aeagkivity. The emotional
state of a 9-, 10-, or 11-year old child is chamdeéor any number of reasons. It is
possible that on any given day, for any numbeeatons, a student may not perform
at the optimal level.

The effects of aerobic activity can vary basedaild’s level of activity at
the outset of this study. Students were asked ¢ardent activity that occurs outside
of class.

Blood pressure and heart rate readings obtaineshpyerson without
sufficient medical training have limited accurattyis hoped that the experience of
obtaining such readings, while learning more ablo@tphysiology underlying them,
was a benefit.

Chapter Four presents the results and Chapterofiees discussion,
interpretations and implications for future praetiand proposes ideas for continuing

inquiry.
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CHAPTER 4
RESULTS

Introduction

What physical movement activities would maintdia interest of fourth and
fifth grade students identified as gifted in a sian school setting? Would such
activities have an effect on students’ perceiveelsstlevels or their memory
capabilities? Would engaging in such undertakingsge attitudes toward exercise?
Would declarative memory capabilities be affectgabérobic exercise? What would
the students identify as their preferred copingtstrzies when dealing with stress?
What changes would occur in students’ physicalcaidirs of stress taken before and
after aerobic activities? Possible answers to thesstions were waiting when this
study began in the fall of 2010.

In this chapter we will meet the students tha¢@ets co-researchers. We will
learn about them through the results of their Stadét Anxiety Inventory for
Children (STAIC) assessments, their own writingsid®nt Journals — SJ), their
parents’ writings (Parent Collected Responses —)PtRBir interviews with me
(Student Interviews — Sl), the comments of therepts at a focus group session,
their declarative memory data for each of the sexmary activities conducted on day
one and day two of each week, and through my owmngling (Investigator’'s
Journal — J).

Each student’s description concludes with a tabtersarizing the data for
that student. The table will include the initial AT trait percentile score, six weeks

of memory scores from days 1 and 2 (X/X) of eackkya STAIC State percentile
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score conducted midway through the study, a p&&AIC trait percentile score, and
the final STAIC trait percentile score.
Table 4

Sample Table for Each Student’s Data by the Numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/ act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2

Table 5 displays a summary of the data collectea@lasixteen students. In
the pages that follow this collection of numberd i transformed into sixteen

individual stories as each student is introduced.
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Table 5

Summary of Data by the Numbers for the Sixteen €ed&tchers
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Summary  Initial Memory — Memory Memory ~ Memory  Memory  Memory Final

STAIC  Act 1 Act 2 Act3 Act 4 Act5  Act6 STAIC

Tt (ulexen) (waen) (woxen (oo (ulder (woexen | Tri

Pctl Day% _ Day% Day % Day % Day % Day % Pctl__
Rambo 50 8/9 10/8 12/7 11/13 9/6 5/A 83
Dr.Rocky 63 12/12 11/6 19/16 6/1 6/2 8/A 30_
Dr. Dawnstar 7/ 16/14 11/10 20/20 120/ 8/4 10/A S7_
sir 1.Drewly 99 14/8 9/5 19/13 14/11 9/4 7/A 99
Isabella 39 10/11 16/8 18/14 13/7 5/4 6/A 26
CocoaTurtle 34 14/11 10/4 713 7/2 3/1 7/4 30_
Maria 48 9/14 12/2 13/11 16/14 9/5 13/0 91
Claireadell 1 14/16 14/8 17/8 20/18  11/7 6/3 <1_
Peaccout <1  16/16 13/11 A 13/12 4/3 6/3 <1_
GreenGuy 96 14/14 14/11  14/1011/A A A A_
Shmoo 78 7/10 7/2 85/ 9/7 6/3 5/4 76
SushiMonkey 83  14/11 11/5 11/8 1/81 A 5/2 12
GreaseMonkey2 6 5/8 97 6/6 6/5 4/4 5/0 14
Waterice 35 9/10 10/4 6/6 9/6 8/4 10/5 5 3
Awesomex2 34 16/14 13/A 17/15 1B/ 11/9 A 24
Annie 87 10/11 8/5 10/8 A 5/4 6/3 28

A = Absent
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Overexcitabilities were described in Chapter Twom® students will have
strong overexcitabilities in only one or two areé@esme may experience these
perceptions to some degree in all areas. The sixdle#dren acting as co-researchers
in this study experience life through more than owerexcitability. From my
classroom observations and experience with themm| | have perceived a primary
overexcitability that may help understand eachdctiirough that lens. In the brief
accounts that follow, | will explore each studemésearch journey through the lens
of that child. After meeting each student and vieythe study through his or her
perspective, the larger picture of the study walldbearer. Although the use of the
students’ created research names may be cumbefeothe reader, it indicates the
importance of each student’s contribution to thelgtand the child-centered aspect
of the research.

Who are the Gifted Children in this Study?
The Fifth Graders: Rambo, Dr. Rocky, Dr. Dawnstar, Sir Isacc Drevalyd Isabella
* Rambo

Overexcitability. Rambo is a fifth grade boy. From my observatios,rhost
prominent overexcitability seems to be in the areasychomotor, and it requires
him to move as often as possible. Rarely will hénshis seat for more than a few
minutes before he begins tapping his foot, shakiadingers, or using the closest
item on his table to make some kind of movemen wicompanying sound effect.

STAIC. On the initial STAIC “How | Feel” questionnaire, R&ao scored at
the 50" percentile indicating that his perceived levebwérall stress was average for

a child his age. When his mother completed the spmstionnaire, she indicated a
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score at the 62 percentile. Only three parents scored their childat a higher stress
level than the child, and Rambo’s mother was orthade parents. Often Rambo’s
mother would consult with me expressing her conoceer whether her son was
doing well and if his teachers were understandmdyaccepting of his fidgety
behavior. Likewise, in response to the parent queggrding a change in the child’s
activity level as a result of this study, Rambo'sther said “I| haven’t really noticed a
change in (his) activity level either” (PCR 1).

Interview. During our initial interview, Rambo appeared resdlen his chair,
leaning forward then sitting back, flicking hisdi@rs to make a snapping sound.
When asked his favorite way to spend a school loayeplied “You can’t be relaxed
at school. It's torture. Have recess and PE al| daytests” (Sl 1). | asked him if he
thought gifted children experienced more stress tther children. He tapped his
foot, considered, paused and finally said, “Caartmue this momentarily?
Yes...because...yes...just yes...leave it at that” (SHB .fidgeting movements
continued as he explained what he does when leelisd§ worried or anxious. He
demonstrated touching each finger one after theratith the pointer finger. “I don’t
know why; it's a habit. Sometimes | do this:” anelfhicked his cheek with his thumb
and forefinger (Sl 2). Although he is an avid wiessand competes often, he shared
that his favorite aerobic activity is soccer. Timay be because soccer was in season
at the time of his interview.

Blood Pressure.Taking blood pressure readings was particularksstiul for

Rambo. He wrote in his journal:
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The last two days have been really stressful becaliall the blood and heart

rate tests. The activities are pretty fun. | thivd&k need a little bit more time on

the movement activities. I'm starting to think Itarning into a zombie

because of the blood pressure readings. (SJ 26)

In his conclusion, he added,

| usually didn’t like having to always take my btbpressure every day. |

didn’t really like having to do that much blood gsere. | think | got really

stressed when evermy blood pressure was high because when my blood

pressure was the highest | would always feelyesghlly stressed out. (SJ

27)

Table 4A

Rambo’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/ act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
50 81/9110/8|12/7 53 | 11/13] 9/6 |5/Ab 62 83
20 20| 20 20| 20 20 20 20| 20 20| 20

Student journal. Rambo particularly enjoyed the movement activigt thvas

designed by two fellow students. He wrote in higjal,

Yesterday was interesting because Dr. Rocky arzklisadid the movement

activity. Yesterday | got the highest memory sdogeer got. The movement

activity was very fun because we actually got taguope. (SJ 26)
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At the conclusion of the study, when asked howstliey had gone, Rambo replied,
“sort of boring. It used up too much of our timevee couldn’t do other stuff” (SI 8).
However, in his final conclusion he shared,
| want the world to know that if you do experimeittwill take a very long
time but in the end it will all turn out well foroy if you stay focused and you

will get (the) job done. (SJ 27)

Rambo was one of only two students in the studysetimal STAIC Trait

assessment indicated a higher stress level thie &eginning of the study.
* Dr. Rocky

Overexcitability. Dr. Rocky is a fifth grade girl. She is a quiet ebh&r and a
conscientious student with a need to find the ragigwer independently. Through my
observation, it appears her primary overexcitahifitintellectual, and it drives her to
find the correct answer at any cost while her an@se of her emotional OE keeps
her guarded and causes her to measure her respor@sgssituation. She has an
acute concern for fairness, and her strongestadisgf emotion in her normally
guarded state will become apparent in the momenpsiceives an inequity.

STAIC. On her initial STAIC measuring her overall stateswéss, Dr. Rocky
scored at the 63percentile, indicating a stress level higher tainost two-thirds of
her age-level peers. Yet, her mother scored DrkiRestress level at the fifth
percentile. This was the largest disparity betwae@arent and child score.

Interview. The act of sitting down with me to partake in atemiew in this
setting was an unusual dynamic and difficult fet@dent such as Dr. Rocky who

typically appears more quiet and reticent. Wheredsk describe her perfect day, she
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said it would be to “do nothing” (SI 1). When queatias to whether gifted children
were more stressed than others, Dr. Rocky hesitsfmte stating, “I don’t know.
Probably. | don’t know ‘cause we have more stufbun minds; double the classes,
catch up on work in homeroom” (SI 2). She can hented on to complete all
assignments on time, and it concerns her each whehk she is in the gifted
classroom missing work that is being assigned irhbeneroom. Her favorite aerobic
activity is basketball and when asked what she ddesn feeling worried or anxious,
Dr. Rocky said, “Go outside and do something likak la kickball on the roof” (Sl 2).

It was Dr. Rocky and Isabella, another co-resesaraliho designed one of the
twenty-minute aerobic activities for the group dgrihe fifth week of memory
activities. Dr. Rocky completes tasks in a timelgmmer. All the children were given
the challenge to design a twenty-minute exerciséine, but Dr. Rocky, with
Isabella’s help, was the only student to actuadlyeha routine prepared on time. She
was proud of her activity. “Yesterday me and Isibelade an exercise. | like making
an exercise because we are in charge. The exareisgade was hard but awesome”
(SJ 19).

Journal. Dr. Rocky saw the relationship early on betweendxercise and
her memory. The first time she was challenged tighmemory activity without
prior exercise, she wrote “This week we didn’t dereise and it's harder to
memorize. But | remembered things from last we&J' {9). The next time she was
challenged to remember without exercise she wfdtee memory activity was hard
with no 20 minute exercise. So | only remembereauisof 20 instead of with

exercise | remembered 18 out of 20” (SJ 19). Thinahg Parent Collected
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Respo

nses to email queries, Dr. Rocky’s mother &zd‘had not noticed any

changes in her attitude toward exercise” (PCR 4}).[B. Rocky summed up her

research in the following way:

| realized that with exercise peoples brains wattdy, or they at least most
of the time remember things better than not exer@dsso your heart rate is
higher when you exercise, so with your blood flogvwou remember things
better. My systolic was always higher with exercld#hen we did the exercise
even though it was good for me, | thought the egserwas hard, but a lot of
fun. When you are stressed just go outside and ezld play. In my data it
proves that | remember more with a twenty minutereise, coming from a
long morning of school. In most of my data | haghar heart rate, and higher
diastolic rate too. When doing a twenty minute éxercise we did, running,
jump ropes, running the bases, mind challengesptrets. My personal data
shows that | did better with exercise than withexgrcise. | think all teachers
should let their students have a movement breaf)ls® kids will have a
chance to get refocused, and ready to consume inforenation. With fitness
great things happen. For example with exercise &idsnore focused and

ready. Kids without exercise try to do the leasbant of work. (SJ 18 — 19)

Table 4B

Dr. Rocky’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
63 |12/12/11/6|19/16| 57 |15/10] 6/2 |8/Ab| 5 30
20 20| 20 20| 20 20 20 20| 20 20| 20
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Dr. Rocky was the most vocal of all regarding$hertened amount of time
for Memory Activities #5 and #6. She complained ttae was only given thirty
seconds to view the computer screen whereas shiedesmogiven five minutes to
view the items on a poster board and the listsmtia. The moment the computer
screen went blank, the normally reticent Dr. Rottkgw down her pencil and
shouted that it wasn’t fair and complained thattthee was too short. The memory
score for her Activity #5 was much lower than hesvious four activities, and it
seemed to bother her. Dr. Rocky is keenly awafaiofess around her, and she
viewed this shorter amount of time as extremehaunShe would not even write
about it in her journal that day, and she reminithedclass of the disparity on more
than one occasion.

During the final interview, she was hesitant torshend gave brief responses.
When asked how the research had gone, she saidn'titknow. It's been good” (Sl
8). When asked what she found most interestingadded, “I don’t know... like,
when you exercise how your heart rate goes up8)SFinally, | asked her what she
had learned about the research process. She suomtbed thoughts of many
researchers when she stated, “It takes a lot & torget enough research to come to a
conclusion” (Sl 8).

* Dr. Dawnstar

Overexcitability. Dr. Dawnstar is a fifth grade girl. She is artisditd is

proud of her creativity. From my observation, hexdominate overexcitability seems

to be emotional, and it displays itself often as damonstrates extremes in emotions.
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She is rarely just slightly unhappy or a wee badglRather, when things do not go
according to her plan she is devastated, will stggnp her foot, cross her arms and
refuse to engage in other activities for a time.&Wkhe perceives that all is
progressing well, she is ecstatic, laughing, twgliand even singing her joy. She will
immerse herself in worry and allow it to wash olier. When we studied the idea of
a stroke, she needed lengthy reassurance thatdshetdhave any of the symptoms at
the time for stroke and took note of what to beraved in the future. She will often
ask classmates if they are mad at her for any reaso

When viewing the list of written words, she deved@m mnemonic device to
remember and happily offered her idea to the clazsiediately, she was concerned
that this may have influenced the research butpr@asd that she came up with such a
technique “I made a tuneful story with the memonras” (SJ 21).

Interview. Her sensual overexcitability seems to be anotratofdor Dr.
Dawnstar. Even though she was told it may affeetrésults, she couldn’t help
touching the items on the poster board and thetingrabout it afterward “We did a
memory thing. | think | remembered stuff better whéouched them” (SJ 21). When
asked to describe a perfect day, she said “TRITQINSs) because there’s not so
much commotion. In (our regular) class there’s npweple” (Sl 1). In response to
the statement that gifted children are more stcedsan other children, she stated
“True; because | feel more stressed than otherleebittle things that are really
stressful for me, like, let’s say there’s thidlditticking noise; that bugs me” (Sl 2).

Her favorite aerobic activities are ballet and soceVhen asked what she does when
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she is feeling worried or anxious, she said “myrstoh gets like,” made a troubled
face and added “makes me sick” (SI 2).

Student journal. Dr. Dawnstar has expressed a desire to be an edimp
surgeon some day. She was fascinated by the wditmmn the local university as they
taught her interesting facts about the brain.

There are many, many, many neurons in your brderd have to be enough

connections (at least half) for the neurons toycarra message. You have to

keep brains cold to preserve them. Brains are dlsymsmetrical on both

sides. (SJ 21)

STAIC. On the STAIC assessment, Dr. Dawnstar’s perceitredslevel was
at the 77 percentile, which is the identical score her mptiave on the same
assessment. Dr. Dawnstar’s father also complee&TRAIC on his daughter’s behalf
and scored her at the'percentile. In several personal conversations, Dr.
Dawnstar’s mother expressed concern about her tatgbtress, even fearing that it
might skew the overall results of our study.

As the research progressed, Dr. Dawnstar displagathderstanding of a
connection between exercise, memory and strese. fflégmory words were hard
today (second time doing it), probably because Mmendt exercise” (SJ 21). In her
conclusion she wrote:

On the first 4 weeks my memory went down when vandiexercise

(however, | did touch the objects on the first jmEhen on the last 2 weeks

something very peculiar happened. | did betteth@ememory test when we

did not exercise (but during that week we were ee$fed once, on the first
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day, due to a snow day). But, | still believe teggrcise helps your memory.

(SJ 22)

Phineas Gage. With the fifth grade group, | began readifbineas Gag®y
John Fleischman (2004). The book is subtitled teegome but true story about brain
science.” Phineas Gage was a railroad worker aptbsixes expert from the 19th
century who was involved in an accident in whidir@e and one-half foot tamping
iron shot through his skull from below his left elkbone and out the top of his head.
Amazingly, Phineas survived the initial accidend éimed another eleven years. What
makes his story so important for neuroscientisteas it was the personality change
that amazed those who knew him best. This waditdifne scientists could see
how an injury to the brain had different effectpeeding on which part of the brain
was damaged. When the students were introducelineds, they were troubled by
the initial description, yet they were amazed amdewvhat comforted when they
heard that Phineas was politely and calmly disagssihat had happened to him
when the doctors were called in to treat him justutes after the accident.

Upon hearing the first chapter, Dr. Dawnstar amdbéHia spontaneously ran to
the map of the brain that is hanging in my classreath the various centers
highlighted. They began speculating on which paftfie brain must have been
affected if Phineas was still alive. Dr. Dawnstaids “Well, he’s still talking so it
can’t be his speech area.” Isabella said, “maybetrt of his brain that got hurt will
hurt his memory.” | pointed out that Phineas was édrecall the accident and left it

at that.
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Table 4C

Dr. Dawnstar’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile| 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/ act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
77 | 16/4|11/10/20/20| 60 | 20/13| 8/4 | 10/Ab| 77/50 57
20 20| 20 20| 20 20 20 20| 20 20| 20

In the final interview, when asked what she learrsbe stated “that exercise
does help your memory” (S1 9) She was surprisdddm “that you can remember
things in different ways and some ways work bdttan others” (Sl 9). And, finally,
when asked what she learned about the researcbgst®he spoke for many when
she stated “That research is hard” (Sl 9).

Along with Isabella, Dr. Dawnstar wanted to do sdaps on our school track
before departing for the Qualitative Research Qanfee. She thought it would help
her focus on the presentation. Her mother accomepahe group to the conference.
After hearing the students’ presentation, Dr. Daauns mother asked if all teachers
at the school could hear what the children hadyo s

» Sir Isacc Drewly

Overexcitability. Sir Isacc Drewly is a fifth grade boy. Through atvsgion,
| determined that his main OE appears to be im#égimal. He enjoys figure skating
and any activity which allows him to show his imaafional OE. He writes long
stories with adult humor and unique perspectived,@eates computer games and
movies with great attention to detail and a devetbpense of humor. Often he asked

me if | were going to use what he wrote in “my bddte insisted that | have a
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research name as well, and we decided | would ddlleglico” since that was the
Italian term for doctor. Throughout the study, &i¢he only student who ever used
that term for me.

STAIC. He expressed worries about his home life and somestshared his
concerns with me. When he completed the STAIC cheesl himself at the 9
percentile, the highest score in the class. Hidherategistered a high score as well;
her results put his perceived stress at tfe@8centile. When assessing individual
physical fitness levels, he wrote “If | had to pwko was the unhealthiest, it would
be me” (SJ 24). Indeed, each time the class engaghld twenty-minute activity, he
was the first to stop. He would walk away, pretagdiot to be aware of what the
next activity was supposed to be while looking atand grinning, or he would just
put his head down and say he was too tired. “tiged and started to play on the
playground, but Medico made me do the activity” 28). His mother did share that
she observed at home he was “more willing to dcsgay activities with less
complaining” (PCR 1). Later she wrote in a follow-email that “attitudes improved
at the beginning, but are decreasing now as thddyd are approaching” (PCR 4).

Interview. In the beginning of the study, when asked to dbsai perfect
way to spend a school day, he answered “Scienc@ RHOONS (class) all day” (Sl
1). In response to the statement that gifted kidsvaore stressed than others, he
replied, “I don’t know if it's true for all. | gestressed out a lot. | don’t know” (S| 2).
He shared that his favorite aerobic activity isskating, but when he is feeling
anxious he prefers to “play my video games becalike video games” (S12). This

would align with his imaginational OE.
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Student journal. Sir Isacc Drewly enjoyed the visit from local sdists and
wrote of it extensively:

On Monday, some neuroscientists from (a local usitg came in. The first

station we visited was the Visual Motor Lab. We ado things, and then

we had to do them with really weird glasses. It wasal challenge.

The second station was the Brilliant Brain Table2 §ét to touch a sheep

brain and two human brains. Medico took photos,taeg were really

extreme! | also got to see a mouse brain, but IdcdiLtouch it.

The third station was the Never-Ending Nerve SWab.played a game with

light bulbs.

It was an experience | will NEVER forget! (SJ 25)

Sir Isacc Drewly displayed his co-researching @ibgias he hypothesized an
explanation for some surprising results:
Yesterday, we did Dr. Rocky and Isabella’s aer@alaittvity. | kind of slacked
off, but that is weird because | got the highestnoly score | ever had.
Maybe it was that this week, we had to memorizedaonot objects. Maybe
because | usually don’t know the names of somaebbjects. Suspicious....
(SJ 25).
His conclusion summed up his research in this way:
This unit was exhausting, well the exercise pas.waoticed during
activities, my systolic kept going up and my didistkept going down. |

certainly got a workout!
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With exercise | got a better memory! My average rmonscore with exercise
was 11.2! My average memory without exercise wasBig difference,

right?

| want gifted students to know, working out isajfteYou get exercise and
you can improve your memory. Just because you'i@tsdoesn’t mean
you're perfect and you can always improve youraetf your memory. And
you don’t have to copy off us. You can find anotiremory experiment. Do |
get a better memory by watching movies or eatingcpm? Can | get a better
memory by playing kickball? The choices never end!

| learned many things about myself. | learned &xatrcise gives me a better

memory. (SJ 25)

Table 4D

Sir Isacc Drewly’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/ act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
99 14/8| 9/5 |19/13| 76 |14/11] 9/4 | 7/ Ab 86 99
20 20| 20 20| 20 20 20 20| 20 20| 20

In the final interview, Sir Isacc Drewly said tha found it most interesting

that he “got more memory stuff right after exertiaed was surprised to see “that

exercise could improve your memory score.” He $laéd he would “start exercising

more” (Sl 8).
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Upon arriving at the Qualitative Research Confeeeisir Isacc Drewly
spontaneously began doing jumping jacks just gadhe presentation stating he was
nervous and thought the exercise would help.

* Isabella

Overexcitability. Isabella is a fifth grade girl who is always sngjjrdrawing,
or talking. Sometimes she is able to do all thiethase activities at once. This seems
to be her psychomotor overexcitability presentisglf. She wrote in her journal that
in her class it is “a little hard to sit for a wéiil(SJ 28).

STAIC. On the STAIC she scored her stress level at tHepgcentile. Her
parents did not return their version of the assessfior comparison. When asked to
assess her family’s fitness, she wrote:

none of my family is the healthy 10 on my list. W@ a lot of exercises and

sports besides dad. We aren’t fat and grumpy. Tdeik my family are

saying it is easy and hard to sit still for a wh{igJ 28)

Interview. She conveys the attitude that life is fun. Wheredso describe
her perfect way to spend a day, Isabella answdradrig fun; playing around with
friends” (Sl 1). In response to the statement giféed kids are more stressed than
others, she smiled and told me “I don’t know. | dqay attention. | don’t have a
reason. No, because my friends are in TRITONS g£14SI 2). Her favorite aerobic
activities are running and playing soccer. In res@goto the statement, “tell me what
you do when you are feeling worried or anxiousg séplied, “I don’t know. | don’t
remember. Breathe. Like | normally do,” and thea glygled (Sl 2). Isabella worked

with Dr. Rocky on designing the class’s twenty-ntenactivity.
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Student journal.

My favorite part about the research was that ltgajo outside and play and
exercise with my friends and | even got to makaetivity with Dr. Rocky. |
thought that it was the most fun activity becauseas outside and we got to
choose fun things such as mirroring someone andttiey would copy ( try
to ) me or the person that is actually doing theghvhere they have to make

up something and the other person copies thenqp5J

Isabella was particularly frustrated with the blgodssure readings. Although
she never gave up or displayed a negative readtiaras evidenced in her journal
where she wrote “My blood pressure keeps gettingtfatinger (sic) every time. |
never have fun with these new blood pressuresylthenes are fun with a partners”
(SJ 29). Another time she wrote:

The research process was okay, but | didn’t rdadtyw why but | didn’t

enjoy some of it | think it was taking the bloogkpsure it always didn't read

until the 5th time! The memory part of it was gagtharder each time we did

the blood pressure. (SJ 29)

Isabella was observant of her teacher’s stresselislwearly December, she
said to me, “I can tell you have been stressediylaté was taken aback. | smiled, and
asked, “How can you tell?” She said she noticedd acting “jumpy” (PI 15).

As the study progressed, she began to hypothesihew her memory could

be affected as she recorded “The memory words aaklbecause | am so tired and
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only remembered 7 of them and yesterday | got £ahlt wait until Christmas” (SJ

29).
In her conclusion, Isabella wrote:
| got a little less stressed after the activitiag lwhen the memory activity
came | got stressed because | always forgot analyalgot really stressed out.
| thought that | would never survive because it s@a®xhausting, but | did get
a really good workout when we went outside. Hersoisie advice to other
gifted students you will really enjoy the workoaspecially when you do it
with your friends and family. (SJ 29)

Table 4E

Isabella’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile\| Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
39 | 10/11| 16/8|18/14| 48 13/7| 5/4 | 6/ Ab | None 26
20 20| 20 20| 20 20 20 20| 20 20| 20

Isabella’s parents did not return a STAIC questaraor respond to email
gueries, but her mother accompanied the studenitetaesearch conference. After
the presentation, she told me that all teachersldlieear about this research and
wondered if there would be a way to convey thermfation to the middle school
teachers as well. Isabella and Dr. Dawnstar weceionally nervous about this
conference and asked if they could go outside andiround the track a few times

before departing for the conference.
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When asked to sum up the research process, Isabgliad “don’t cross it

out. Brains are important and weak” (Sl 9).

The Fourth Graders: Cocoa Turtle, Maria, Claireadell, Peace Out, Gi@aw,
Shmoo, Sushi Monkey, Grease Monkey, Waterice, AmesAwesome, and Annie.
» Cocoa Turtle

Overexcitability. Cocoa Turtle is a fourth grade girl. She harboepde
feelings and can immerse herself in sadness athell family has been
contemplating a move for the past year and eacoh $ime mentions the possibility of
leaving the school, she cries. This seems to barafestation of her emotional
overexcitability and is coupled with her great affen. She is prone to hugs and has
often stated “I love you” to her teacher accompaitig a squeezing embrace. As she
wrote thoughts in her journal, she added coloretilights behind each entry to
reflect her mood at the time. She scored at tffepg3centile in stress with no
available comparison with a parent score.

Interview. When asked to describe a perfect way to spendaokday,
Cocoa Turtle said “to run around the track andaloes Social Studies and Math and
play outside and relax.” In fact, she is the atlydent to complete successfully all of
the prescribed aerobic activities without pausmgest. At one point, she slowed a
bit, but she never completely stopped. When askeéédct to the statement that gifted
children are more stressed than their peers, Cbodbe said, “I think it's because
you do harder stuff. Instead of harder, it's realgally harder. In the regular

classroom we do elementary and fourth grade s(8if’1). | asked her what she does
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when she is feeling worried or anxious and shenwdd’l sweat in my palms and tap
my feet a lot. | don’t want to think about it, wisabothering me like we’re moving to
a new house on Wednesday” (S| 2). Her favoritelderactivities are yoga and
soccer.

Student journal. She articulated a difference in performance baseth®
different types of memory tasks as noted in heryefithe word memory test is
wayyyyy harder than the object test. My totals wesnd 3. | think other students
should try this. In (their regular) class, TRITOK®ass), and everywhere!!!” (SJ 7).
Later she wrote, “Next time I'm stressed I'm gotogdo some wood choppers and a
back bend” (SJ 8).

In her summary, Cocoa Turtle wrote (with purplehtighting):

| really liked doing the exercises and neuroscgsitihat came to our school. |

did not like the memory test AT ALL! | would chamdo doing more

exercises then the memory test so we're more lgained that neurons were

small enough to fill more than 1 million! | now exese a lot more to keep me

healthy!!! (SJ 8)

Table 4 F

Cocoa Turtle’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile\| Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
34 | 14/11] 10/4| 713 63 712 | 3/1 | 7/4 | None 30
20 20| 20 20| 20 20 20 20| 20 20| 20 20
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When asked what was most surprising about theys@alcoa Turtle
commented on the brain anatomy as well as theigctesearch when she replied,

| thought the whole brain like through the middlasaall attached. But there’s

only one spot that actually attaches to the braihlearned that doing a back

bend kind of wakes you up more and | really like Wwood chopper. (S| 4)

* Maria

Overexcitability. Maria is a fourth grade girl. She needs constant
reassurances that she can be successful and woaldnather allow someone else to
complete a difficult task for her if possible. Skl give up after a short time and
declare that a task is too hard. Through my observaher main overexcitability
seems to be emotional, and it manifests itselieindverwhelming sadness when
faced with a challenge that she suspects she atilbe able to complete successfully.
When she is content with her current situation,wtidaugh and giggle
triumphantly, but is guarded and will quietly watchsee that she is doing as well as
her peers.

STAIC. On the STAIC she scored herself with a perceiveskstlevel at the
48" percentile. It is unclear which parent returnedolvtof the two forms, but one
parent scored her at the"percentile as well and the other parent compltted
assessment with a resulting score at tHeg¢tcentile.

Interview. When asked the perfect way to spend a school dayesponded
“go to Hawaii” (Sl 1). | asked her if she thouglifted students experienced more
stress than others, and Maria replied, “I don’trgeth stress unless it's with my

family because my brothers are crazy and stugldnlt get stressed because | know
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what’s going on and | stay focused at school” (SHer favorite aerobic activity is
soccer. When she feels worried or anxious, she“saweat. My feet start...I tap my
feet a lot. My head gets heavy and | don’'t know ttbalo. | don’t feel good” (S| 2).

Student Journal. Maria had some frustration with the blood pressure
readings as expressed in her journal. One entigdsté’'s soooo frustrating” (SJ 13).
Another entry revealed more emotion when she wf¥e, did too many blood
pressure readings. We did seven readings! Ande8tione it went up to 300 and
my hand turned purple!” (SJ 14). Like Dr. Rockyfifth grade, Maria was the only
one of her fourth-grade peers to express frustratith the shorter amount of time
allowed for the final round of memory tests usihg tomputer screen and a thirty-
second display. In fact, when she was handed tbwerrsheet to record her memory
of the twenty displayed objects on the second dalgeonon-exercising week, she
looked at the paper, looked at me, and just retuthe paper. | asked her to just write
down what she remembered. She lowered her eye®hhiohe she could not
remember anything. She wrote, “I did not like themory test on the computer
because it only gave you thirty seconds and wellysuave 5 minutes,” but just after
that entry she added, “I think that exercisingasd because then you can stay fit and
healthy” (SJ 13).

Her mother concurred with this assessment. Iisjparse to an email query,
she shared:

(her) attitude regarding exercise has always beed.g/Ne have talked about

how exercise is good not only to be strong physichlt also mentally.

Also, for heart health! She is very aware of thedfis of keeping active.
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(She) likes the study you are doing. She has meadidnow she learnt to take
blood pressure readings using an automatic instntisiece the manual was
too difficult to use.
She doesn't like the pressure she feels on hemdnile someone is taking her
bp.
She talked about how the kids had to skip so axctease the heart rate. So
she gets the concept of increasing heart rate ekiecising. (PCR 4)

Table 4G

Maria’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
48 | 9/14|12/2|13/11| 63 | 16/14) 9/5 | 13/0| 48/34| 19
20 20| 20 20| 20 20 20 20| 20 20| 20 20

When asked to summarize the study, Maria saigot'kind of tired but I still
liked it” (SI 5). | asked what she liked aboutatid she replied:

It keeps me healthy and | learned that you caryraah, well we learned

about how like when you're older not many adules thiat active so if you

exercise when you're little you can be really astivhen you're older. (Sl 5)

Finally, | asked her what surprised her about thdys She told me:
| don’t have that good of a memory like | sometsmi@rget what my mom
tells me to do and | sometimes forget to do homé&waut when | do that

(exercise) | remember almost half of it. (S1 5)
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» Claireadell

Overexcitability. Claireadell is a fourth grade girl. She often bsiiigms to
the classroom to share. These are items she had &vaund her home that interest
her because of their unusual color or shape. Fhese indication to me of what
seems to be her sensual overexcitability. Whemiather asked her about the
neuroscientist visit, her comment was that “she suaprised about what color (the
brain) was” (PCR 3). She enjoys being in the watef is an avid swimmer. When
asked her favorite aerobic activity, she told meit8ming, definitely” (Sl 2).

STAIC. Both she and her father scored her stress leveédt' percentile. By
the end of the study, her final STAIC trait scor@sveven lower, scoring at thek1
percentile. One journal entry for Claireadell waspantaneous entry of “I love me
and myself and | LIVE TO LOVE ME” (SJ 5). Althougihe has told me that she
would like to get high grades, she will calmly gacany score earned.

Interview. In the initial interview, Clareadell told me thaparfect way to
spend a school day was to do Science. | asked slee thought gifted students get
stressed more than others. She replied, “I don’sgessed very much. | would say
(student name) is stressed because sometimes ahassrif he gets a question wrong
on his morning work, he would start crying” (Sl #)she is feeling worried or
anxious, she said she would “get my mom and d#ukif're around. | (would) say
‘Can you help me. | don’t know what to do™” (Sl 2).

Student journal. Claireadell experienced more frustration with theod
pressure readings than perhaps any other studemtylbe due to her small wrist

size. It may be that her sensual OE made her s&trsitive to the cuff around her



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 85

wrist, and she hesitated to put it on too tighllze wrote in her journal, “I hate blood

came up error every time | tried it!” (SJ 5). Oftame would look at me with concern
as she tried again and again to get a readinglitiatot report “ERR” (error).
In the final interview, Claireadell reported:
during our memory tests | found out that on thé da® | remembered more
than on the other ones. | have a good memory. \Mg#ilink | noticed | have a
good memory. Because my mom asks me stuff thatieden’t remember.
Table 4H

Claireadell’'s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/ act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
1 |14/16 14/8| 17/8| 26 |20/18 11/7| 6/3 1 <1
20 20| 20 20| 20 20 20 20| 20 20| 20 20

Her final statement about the research was regatdn blood pressure. She

turned to me and said, “On my blood pressure, ésdd work” (Sl 5).
* Peace Out

Overexcitability. Peace Out is a fourth grade girl. She smiles ofian,
appears to have difficulty tolerating less tharfguetion in herself and others.
Through my observations, it seems her primary os@tability is intellectual. This
makes challenges intriguing and energizing. Shygiisk to point out errors in writing
or calculations and rarely makes such errors heiéet she is humble and quiet

regarding her intellectual successes. Her perf@gim school, as she told me in an
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interview, is to spend it reading. Her STAIC trasisessment score was less than the
1% percentile. Her mother’s score for her was alstedaw, placing her at the 12
percentile in relation to her age level peers. Thas one of the three cases where a
parent scored the child higher than the child stberself.

Interview. When queried regarding the level of stress giftatticen
experience compared to their peers, Peace Out‘t#iihk they all respond to stress
the same. It's not like we get stressed more easslybecause we're gifted” (SI 1).
Her favorite aerobic activity is jumping rope, amben she is feeling anxious or
worried, she will “watch TV. It lets you focus ooraething else” (Sl 2).

Student journal. Initially, she did not have as much concern with tood
pressure readings as she wrote in her journakétlall the blood pressure stuff. The
only thing I didn’t like was doing it over and ovagain” (SJ 11). She also wrote, “I
think other schools should do this because itm$ {&J 12).

Parent focus group.Peace Out’s mother was one of the four parentswawm
able to participate in the Parent Focus Group ses¥vVhen asked if there were any
similarities between parent and child, Peace Qutther shared:

| don’t think (she) worries as much as | do prdpabut it's hard to tell with
her sometimes. She’s not always very good abouesgmg her emotions at
all. I used to be a little bit that way. | usedo®more shy, too, and she tends

to be a little bit shy. (PFG 3)

All parents agreed that the children were undesstrWhen asked what sort

of things caused that stress, Peace Out’s motlenie:
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when she has to do new things. She gets very stteag and she does not
want to try them. | don’t know if that’s...you knawthis is just me reading

into it...maybe it's a sense of perfectionism. Unhe.sn'’t a perfectionist
about many things, but just trying new things.ihkhshe’s scared to try them.
Or to speak in front of others. Um. She’s very daim You wouldn’t know it
either, because you don't, you don’t see it at ethad she doesn’t want to be

in plays and she does not like to be the centattehtion. (PFG 4)

And when asked how each parent thought the chpeaavith stress, Peace
Out’s mother’s reply was:
Sometimes she yells. She used to have a reallpitmdodem with temper
tantrums when she was in kindergarten or first graad she managed to
overcome...l think that was her not being ableawtiol the situation more
than anything, but she more...umnsometimes she’ll get a little bit snotty
like an adolescent a little bit and other timeg Nkhen she gets excited about
things and she doesn’t quite know how to cope tigm she just acts goofy.
| don’t know how to explain it any other way. Shist ...she’ll get a little
bit loud, and she’ll start saying things that donake sense, and it's annoying
to me (laughs) trying to sort of...you know that’'sahshe deals with the extra

excitement or emotion when she doesn’t know hodet with it. (PFG 7)

| asked Peace Out’s mother if she thought her deugbas aware that her behavior

was a manifestation of her stress. She replied:
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| don’t think (she’s) aware; no | really don’ttHink you know we expect a lot
of these kids and they are pretty young and weaxpem to know how to
deal with their emotions and they don’'t always.dam (she) was very stressed
last night because we picked her up from her datswe brought her home
and | had bought her some dresses because I'mgetarried and and |
thought “try them on for us,” and she was like tind like any of these.” And
they're all on the floor and I thought, “What isigg on here?” and | was
smart enough to know something was going on arvdh&m | went in and
talked to her, she said, “I don’t look good in d&s.” So sometimes | think
it's us taking the time to listen to them and net fyustrated at their behavior,
you know, and and she she didn’t know that’s whg/shas feeling that way

until | talked to her and sort of calmed her dowd &o...(PFG 9)

Finally, each parent was asked what advice theydndee to give the child.
Peace Out’s mother shared:
| think you just have to learn to have faith be@aysu can get through pretty
much anything and history will tell you that anthyl to remind her of that
sometimes you know like “it’'s going to be fine; rember the last time this
happened. You just have to get through this anadtoow you're going to
look back and it's going to be fine.” (PFG 9- 10)
She continued:
Setting a good example is a really good thing atiihk um..| tend to be
very calm in, like, stressful situations becau#igust take action and | know

my mom is not like that and | used to think | dogver want to be flipping out
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about something so that you can’t take action ahehk (she) tends to flip
out about things a little bit because she doesrokhow to just “okay, we're
just going to do this.” And it may be the wrongripibut sometimes you just
have to take action and do something so | hopeahde calm in those kinds

of situations. (PFG 13)

Peace Out wrote just after the final memory agtivit

The research project was good because we gotrodéaut the brain and we
got to hold a real brain! It was bad because wetbalb all the blood pressure
which was annoying. The thing | would change howemwe do the research
and make sure we got more time to do it. | leamnémt from it. | learned that
the brain has many parts. My life is different nbacause | know more about

the brain. (SJ 11)

Table 41
Peace Out’s data by the numbers
Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
<1 |16/16|13/11| absent 30 |13/12| 4/3 | 6/3 12 <1
20 20| 20 20 20 20| 20 20| 20 20

When asked to summarize the entire project in tarview, Peace Out told

me “it's important to exercise for your brain. I'exercising more. Jump rope” (Sl 3).

When asked to give advice to future student rebeascshe wrote:
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My advice to other gifted students is to try thesivaty because it is one of the
most interesting things I've ever done before dndilike the exercise
because it got me really tired. But | think thayalu exercised every day like
that it would really make a difference. The reskavas kinda hard but it was
definitely worth it in the end. The memory was hbtd it helped our brain
because we had to learn how to remember picturgsulare feeling stressful
just take a little break and let your brain relbfelt calm during the whole
activity every time. | want the world to know thaiu should exercise more
even if your not big. | think fitness is a greatadbecause it is not only fun but
it is good for you too. Future research suggestasado do the unit more

often and in our regular classroom to do it. (SJ 12

* Green Guy

Overexcitability. Green Guy is a fourth grade boy. Through my obsems,
he seems to have the intellectual overexcitabitig .thrives off of a challenge and
craves difficult tasks. He enjoys College Algebna participates in after-school
Math enrichment programs. He sees patterns quitldynanages to convey a happy,
calm persona. He is accustomed to earning highegrawall subjects.

STAIC. Throughout this study, his underlying level of sgevas apparent
only through his writings, assessments, and heswigws. He scored himself at the
96" percentile with stress as compared to his agé pmers. His mother also rated a
high stress level for her son with a score at 8iefgrcentile.

Interview. When asked how to spend a perfect school day, Gaegrtold

me “probably a TRITONS day, a day with no tests amgbod lunch — potatoes” (Sl
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1). I told him that some people would say gifteddrlen experience more stress than
other students and he said, “Probably | would fleelsame. My parents give me
more homework because they say | can do more”)(3Hi2 favorite aerobic activity
is “just running around and playing with (his) eist(SI 23), and when he is feeling
anxious, he just wants to lie down.

Journals. Like many of his co-researchers, Green Guy washappy about
the many blood pressure readings. “Yesterday wasbl® we took a lot of blood
pressure readings” (SJ 3). His mother respondad &mail query in which | asked
what has been discussed at home regarding the. stedyeply:

(He) told me what he did for this study and thestité' of the test in last two

weeks. | didn't comment on the result and as triangtay "neutral,” | didn't

comment on it either. | just said we always neeckp®eat the test to draw
conclusion.

He has been increasing his activities in a wayekircises a little bit more

and he jumps and hops and moves around more tothee. When he walks

he tends to run inside and outside of the houste.said exercise is good for

his brain. (PCR 1)

Table 4J

Green Guy’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final

STAIC Activity Activity Activity State Activity 4 | Activity Activity STAIC STAIC

Trait 1 2 3 Percentile | (w/o 5 6 Percentile | Trait

Percentile | (w/ exer) | (w/o (w/ exer) | w/act3 exer) (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 Day 1/2 Day 1/2 | exer)

Day 1/2 Day 1/2
96 | 14/14| 14 /11| 14/10| 99 | 11/abg abs abs 88 absent

20 20| 20 20| 20 20 20
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Each student participated in ostateassessment of the STAIC. This
assessment would indicate their level of streglsadtparticular moment in time. It
was given just before thé*3nemory activity began. Most students’ responsel&ev
were consistently near or below théhafercentile for the state assessment. It is
interesting that Green Guy was one of only two wtsiateassessment was at the
99" percentile.

During one of the brain physiology presentatiorts)d the students about
brain derived neurotrophic factor (BDNF) and howat been shown to help build
neurons and strengthen connections in the bramtd kthe students that exercise has
been shown to increase the production of BDNF. Idiately Green Guy stood up
and started jumping up and down, then running acel

Green Guy was away for the final month of the stiilg were not able,
therefore, to conduct a final interview during teeearch study window nor were we
able to give a final assessment of his STAIC sedre.

* Shmoo

Overexcitability. Shmoo is a fourth grade girl. | have observed lieatmain
overexcitability seems to be the psychomotor. Hgcpomotor OE presents itself in
her enthusiastic attitude toward the smallest etdiher day. She is talkative and
anxious to share all that has happened since shér@e we met. She moves from
activity to activity, quickly engaging in the nesttinversation, and can change her
persona from that of a happy-go-lucky child to aureyoung woman in a moment.
She is involved in dancing outside of school ambres that it is her favorite form of

aerobic activity.
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STAIC. She scored herself at the™gercentile on the STAIC and her father
scored her at the #gercentile.

Interview. In the initial interview, she told me her favortay to spend a
perfect day is to “roam around during recess anll &yound, play 4-square, read,
write, do things that relax me” (S| 1). When asKeglfted children have more stress
than others, she said, “Since | don’t know evenghthis is my estimate: non-gifted
students feel intimidated by gifted students. @ifseudents are facing hard work.
Gifted students are intimidated by work; non-gifstddents by gifted students” (Sl
1).

When asked what she does when she is feeling asysbe told me she will

go in my room, take a nap, listen to music, wniteny journal, play a game

with my parents. Dancing relaxes me because I'nd tsd. | think if you are

used to one thing, that's relaxing. (S| 2)

Parent focus group.Her father concurs. He was one of the four parehis
participated in the Parent Focus Group Session.ndkked if he sees similarities
between Shmoo and he or his wife, he told me “lfottlus) because we tend to worry
about too much ...at night, like her brain turns od #hen it's like ‘turn off so you
can go to sleep” (PFG 2). He reported more abtum&’s stress:

Around everybody else they’re wonderful and thegreat to be around. And

then they get home, and it’s like that's when thetrdown comes; that’'s

when the screaming at the adult comesd. her problem, she stresses out if
she has problems with something difficult for heedb the first time. She

doesn’t handle failure or having to practice sonmgthin other words, you
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should be able to do something (the first time.fiAame as our oldest one,
because she was also gifted, and it’s like, if stlsomes easy, everything
should be the same way so dancing, ice skatingaaynd.any type of activity
should be the same thing. You do it once and ydut glown because
school’s like that...like they can read somethingd they understand it...so if
school is that easy then why should we have tatipeaall of this other stuff?
And that’'s where the realand we battle it with both of them. Or if they
practice, if they practice and if they do it andhd@et it right. It isn’t like
they don’t want to practice, but they don’t liketfact that it's not right when
they do it. And then they get frustrated and they'dwant to do it anymore.

(PFG 5)

So when asked how Shmoo copes with stress, heysstgikd “yells at mom
and dad” (PFG 6) then added:

Usually she would get upset or she’ll just wanlike just shut down and just

veg out. So just get away from it completely andsigdy the TV or go in the

playroom or something but or she’ll just or youotinshe’ll throw a temper

tantrum “Oh, that's too hard,” you know she’s likio this” and it just turns

into a big meltdown. So it's one of the two eitlbe melts down or

completely vegs out. (PFG 8)

Did he experience the same type of stress as@?ctis far as me, | don’t
remember what | did. As far as | don’t remembérgbt stressed out that much as a

kid; 1 do now” (PFG 8).
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All parents at the Focus Group session agreedhbatord stress does not
come up at home. When asked what advice he wouddtgihis daughter to help her
cope, he shared:

Just that...if it's something you can do somettabgut then decide what you

can and can’'t do and just do that and be happyityibe satisfied. And if it's

something like, for instance, you cannot if somagts out of your control
then you just have to forget about it. If you casontrol it, then worrying
about it isn’t going to do you any good. If yougeing to worry about
something, worry about those things that you case fzen effect on. | think

you just do the best you can and then be happyiwifRFG 12)

Journal. Shmoo had difficulty with the blood pressure regdias her peers

did. One day she journaled, “I am a ZOMBIE becaugélood pressure was not

many heart rate readings, | loved it. The onlyghiwlid not like was the memory
game” (SJ 15). And in her conclusion, she wrote,
Today | will be doing a summary about the last fegeks, the positives like,
we got to touch a...BRAININ@TRITONS!!!!
Now we are on to the negatives, like | didn’'t ngdike all the blood pressure,

and all the memory activities. (SJ 16)
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Table 4K

Shmoo’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/ act3 (w/o (w/ exer) | (w/o Percentile
Day %2 exer) Day Y2 exer) Day Y2 exer)
Day %2 Day %2 Day %2
78 | 7/10| 7/2 | 5/8 99 9/7| 6/3 | 5/4 48 76
B 20 20| 20 20| 20 20 20 20| 20 20| 20 20

Shmoo was the other student of the two wistagescore at the beginning of
Activity 3, was at the 99percentile. In our concluding interview, | askedth®o
how her study had gone. She told me, “I'm learrhog exercise and not exercising
affects your brain. Like in my score, I've noticetth exercise, I've gotten a better
memory score” (Sl 4). She was surprised at “alldifierent parts (of the brain) and
how all your memory and all your important informoat can stay in that one little
thing” (SI 4). She has learned this: “When | feetss, | like to take a break, look at it
again, and break it up into small parts” (Sl 4).

» Sushi Monkey

Overexcitability. Sushi Monkey is a fourth grade girl with a vivid
imagination. From my observation, it seems sheanasaginational overexcitability
which gives her a theatrical flair. She particigateextracurricular dramatic
opportunities throughout the school year. She enyayting and art and appreciates
any outlet for her creativity and humor. She isalerhappy to share her creations
with the class, is quick with a smile, and willgiwhen the opportunity presents
itself. She is accustomed to doing well in her st@sand expects great things of

herself.
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STAIC. Her STAIC trait reading was at the"8Bercentile while her mother’s
score was at the B2percentile.

Interview. Her favorite way to spend a perfect day at schetfree writing
and (to) do multiplication. Those are my strongesijects” (Sl 1). When asked if she
concurs that gifted children are more stressedsaltk “I don’t think that’s true with
me but | don’t know everybody. | get stressed wheome to my weakness or have a
minimum amount of time for a test” (Sl 1). What d@&he do when she is feeling
anxious? “Tap my foot a lot, hands sweat, takeimg tget a piece of loose leaf and
figure it out” (SI 2). Her response to the questtout what is her favorite type of
physical activity: “I love soccer and | like to womy arm strength like climbing
ropes and trees” (Sl 3).

Student journal. The students were all encouraged to conduct antgcti
assessment of their classmates and their fam8i@s.summarized the results for the
students by writing

Everyone in the class is fit and we have all domgty well with our balance

of exercise. Overall, we as a class are pretty goathily exercise, although

some of us need to work on it we're a pretty gteaim! So keep up the good

work TRITONS class! (SJ 9)

Sushi Monkey noticed that her memory score wassdtigh the first time
she attempted the activity without exercise. Shatevin her science log,

Today we took blood pressure. (as usual) I'm noingotell you what it was

because | usually don’t tell you & the other (joairentries) will be jealous.

Anyway on the memory test last week | did wellot @4 out of 20 (after
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exercising) and 11 the next. ... | realized that ek i didn’t do well & that
was the day after we saw the second poster of mrdimgie magigers (sic). |

only remembered the things on the poster fromvi@gtk. Weird right?! (SJ 9)

She also agreed with some of her peers when seaal that the memory
activity without objects was more difficult. “I thight that it was harder with words
than with objects” (SJ 9). Another source of conenice with her peers was her
attitude toward taking blood pressure. She wrdte tilood pressure ratings are
frustrating me because | usually have to try dadiragain and again like 10 — 15
times” (SJ 9).

In response to the question of whether the palrents seen a difference in
activity levels of children, Sushi Monkey’s mothresponded, “I've noticed that (she)
has wanted to go outside & ride her bike more (wiheras nice outside). I've also
noticed that she has been playing more activelly ¢hier brother)” (PCR 3).

On the day of the third memory activity (with exies) during the exercise
activity two students were seated, one was rollinpe grass, and one complained of
a stitch in her side after less than five minutiesandio activity. | casually said to the
group, “you should be able to jog for five minutgsa time.” Sushi Monkey said,

“Mrs. Ford, are you concerned about the world ifa@e’t jog for very long?” (J 11).
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Table 4L

Sushi Monkey'’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile| 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 exer)
Day 1/2 Day 1/2 Day 1/2
83 |14/11}11/5|11/8| 63 11/5| absent] _5/2| 62 12
20 20| 20 20| 20 20 20 20 20 20

Sushi Monkey had the most extreme drop in inérad final STAIC trait
scores dropping from the r8$)ercentile to the i’?percentile. “I will now sum up our
research project. | love, love, love learning akaduthe interesting things about the
brain? (SJ 10).

When asked what she learned, Sushi Monkey shdhesl|earned that
exercise is good for the brain and it can religvess. And I've learned about
memory” (S1 5). When asked if anything has changbd,said, “Yeah, | think |
exercise more” (S| 5).

Her final summation in her journal was: “Althougt our work, blood, sweat,
and tears is done, | will never forget this un$3(10).

* Grease Monkey

Overexcitability. Grease Monkey is a fourth grade boy. He spends many
hours in a fantasy world of his own creation anchetmes has to be tapped on the
shoulder or hear his name repeated in order tatbptae again in the classroom
setting. He seems to exhibit an imaginational axatability. His imaginational OE

is also his best coping mechanism for any conderhss life.
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STAIC. On the STAIC questionnaire, he amended one oftlestgpns. On
the statement “I worry about my parents,” thre@oese choices were given: hardly
ever, sometimes, often. Grease Monkey penciledliwdys” on this line and circled
it. He scored himself at the 2@ercentile, and his mother scored him at the 7
percentile. As is expected with his strong imagora| OE, his favorite way to spend
a perfect school day is “reading a book” (SI 1).

Interview. When asked to respond to the statement that gifiedren
experience more stress than others, he said ik thiat's true. | get a lot more stress
than other people, not really on a Math problent like on a test where | get
something wrong” (Sl 2). He said when he feels ansj he will “put (his) head
down on (his) desk” (Sl 2) and his favorite aeradmtivity is football, where he is the
guarterback.

Parent focus group.His mother attended the Parent Focus Group seasibn
commented on Grease Monkey’s quarterbacking oppibytu

See, that's why | put him in sports because | thivé will help him learn to

fail. | think. He needs that, so they didn’t doyarell so he had a lot to deal

with, plus he was quarterback so that’s a lot fsst and | told (his dad), |
was like, because he was the coach, and | wasdie are you sure you
want to put him at quarterback?” That is like..thgjress. And he’s doing
well. (His dad’s) like, “you have to learn to casitiyour emotions.” You
know, you do have to, when you’re on the field, yam’t say, “ooh, oh my

gosh” and all your teammates see it. But | thirdt’thone thing, you know
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sports or anything like that and you know...they \all...so it teaches him

that it's okay. (PFG 6)

When asked if she saw similarities between heese# child and her son, she
shared:
| used to get upset at little things... uhh lost &#dyu..I'd cry. | remember
that. (chuckle) I'd cry and I'd cry. Now | thinkalbk and | think “Why did |
cry?” So stuff like that. And when I lost. | rotlerses and it was very
difficult to lose. But I lost a lot in the beginmgnso, but | got better at
horsemanship and losing. | became a good loseauBec..| was | was...it
was hard, though. My mom, my mom was just, you knglve thought,
“Gosh, my daughter cries all the time.” So...thegdito call me “cry baby.”
| was..l was the youngest of 5 so that was my... it was rogmame. | don'’t
know if it was because they all picked on me or koaw, | don’t know. But,
a, no | don’t know if my sisters and brothers wigrat way; | don’t think so.

(PFG 1 - 2)

| asked her how her son coped with stress now drad indicators she sees.
She remarked that he used to manifest more frigtrat

I got him out of that, though. I ...you knowl.said “you can never get

anything on the first try,” | said, it's ...”you jugot to practice and practice”

and now | think he kind of understands, but whemvhe young...oh my gosh!

He would start crying and “l can’t get it. | cag'ét it.” And he’d hit his head

on the table and now he’ssa...he’s learning. (PFG 6)
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And now she sees:
He gets quiet. You know and the eyes start blinkipn’t know if that’s just
upset or if that’s stress. I'd think it's more up#®at he failed. And so...he just

holds back the tears now. So it’s like he’s...he’mdat at least. (PFG 7)

When asked if she had any stress in her life, Bheed:
| don’t get stressed at all at work. Rarely. Beealis like, you know what,
people? Cause we always have deadlines. | meamdladways and they're
always running late so I'm just like, “you know wRal don't stress because
I'm like “I'm not gonna do that.” Nope. If peopléast getting on me, then I'm
like “get away.” (Laughs) But that's about all. drlt stress any more; | try

not to. It’s just not good for you. (Laughter) (PBJ

What advice would she give to Grease Monkey nohetp him cope?
Take a breath. That's what | say. Nothing is tham..umportant that you
have to stress yourself about, that's what | thinkause | used to be all the
time stressed. | mean stressed a lot because édvémget things done. Now

it's like nothing gets done...nope. (PFG 9)

Each week we took three baseline readings for bpwedsure and heart rate.
On more than one occasion Grease Monkey did netli& readings. He questioned
them and said, “This can’t be right.” He wanteclear the screen and try again. |
told him to just record what he saw. | noticed tthating the final baseline reading, he

wanted to redo the reading (J 6). During the faynesip session, his mother stated,



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 103

“I'm always second guessing. It's hard to make @sien about, you know, when |
go to the store. (Laughter) ‘Should | take thatrkhere’s one over here. Do | want
that one?’ I'm always second guessing” (PFG 10).

When asked in an email to note changes in Greasi&®jts activity level,
she stated that he “really likes to dig in to pewbs...gather as much information as
he can then ponder. | have noticed lately he ig rarch in research
mode...constantly wanting to look something up oiirasla lot of questions” (PCR
3).
Table 4M

Grease Monkey’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/ act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
26 5/8| 9/7 | 616 37 6/5| 4/4 | 5/0 7 14
20 20| 20 20| 20 20 20 20| 20 20| 20 20

Grease Monkey displays a great capacity for rememdpeninute details
about his world, but he displayed little concerntfie memory activity results. While
his peers wanted to maximize their results anavas displayed a competitive
nature, he was content to participate.

During the summation interview, Grease Monkey sagdresearch was:

really good. Really, really good. Because we gdty@ whole bunch of

different stuff. Everything was interesting. | lead how to take blood
pressure...exercise is probably going to make yoainlwork less because

you're focused on the exercise. (Sl 7)
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» Waterice

Overexcitability. Waterice is a fourth grade girl with a kind heartia
sensitivity toward relationships. Most of the stoidein this study appear to display a
single predominant overexcitability. Waterice sedntedisplay both a sensual and
an intellectual overexcitability. Her sensual antkilectual OEs make her keenly
aware of all that is transpiring around her. Sheaisily offended by a slight from a
friend at recess and will be devastated for theakthe day. But she will generously
share her time and talent with anyone whom shemetes is in greater need than
her. She dives deeply into a subject and wantsamlall that she can, then has a
need to share what she has learned with all arband/Nhile reading with a partner
on the subject of memory, she shouted out “Soghally my mawmaw can’t
remember stuff” (J 14).

STAIC. Her STAIC trait score was at the"3percentile. Her mother
completed the same assessment on Waterice's taefthifcored Waterice at the'28
percentile.

Interview. She said a perfect day at school would be “one matlyelling and
nobody yelling at you. The teacher not blaming gad you get in trouble (because)
if someone does something wrong and you yell ahtlieey blame you” (Sl 1).

When asked if she agreed that gifted children weoee stressed, she
answered “l don’t know ‘cause especially in Matimsoof my friends will still be
thinking about it and I'm done...So it’s stressing fllem” (S| 2). She plays soccer

and is the goalie. When she is worried or anxitiysut my head down and not
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listen. If 'm worried about something | do thigj(seeze fingers over bridge of nose)”
(S12).

Student journal. Waterice found the list of words easier to memotian the
objects glued to the poster board. “The word liaswasiest” (SJ 17). Yet, nearer the
end of the study she journaled “I like pics bestduese it is easier to remember pics”
(SJ 17).

She concluded just three weeks into the studyrfiember more with
exercise” (SJ 17). In fact, her mother submitteciaecdote via email.

A couple of days ago, the 2 of us were in the adrlaealized | had forgotten

something and teased her that she should havedethime. She said, "well, |

guess | should have exercised this morning if yanted me to remember

things!” (PCR 5)

Parent focus group.Waterice’s father participated in the Parent Fd@usup
session. He commented,
(She) seems more like my wife and she worries ahdott and the same thing
last... It's funny...some of the questions...last ceupfl nights she’s had
trouble sleeping. My in-laws are out of town and #tarm went off at their
house so they had to call us and she found outtdbattoday. And nothing
happened. You know, | don’t know if the wind blevand made it go off, so
we had to go check on it. But she didn’t sleep égiht because she was
worried about that. So when | got home, | wentrid #old her everything was
fine and she went to sleep. (Her mother) is kintikef that, she went over,

and they both also over react to some things. (PFG
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When asked what sorts of things cause stress$atanghter, he said,
“Getting dressed in the morning” (PFG 3). Then tdedl,

It's more that she has her idea of what she wanigear and we say, | mean,

‘cause | don’t know what matches and what doesatchn but you know if it

doesn’t match or if she puts on short sleeves &sdald outside. She’ll freak

out about not finding (the right thing). (PFG 3)- 4

He asked a question of the whole group:

Do you guys think that...like (Waterice) seems kke’s totally opposite at
home...then what she is at school. When we talk tadaehers, you know,
you guys seem to think she’s kind of easy going’'sSha...stressed out at...at
home or... It just seems like at home she hamntdnow...she’s like more

high strung, you know? (PFG 4)

In reply to the question regarding whether he vigessed as a child,
Waterice’s father stated, “You know, | can’t remenimuch of my childhood. We
probably moved thirteen times before | was in léghool. So you just learn to deal
with stuff like that” (PFG 6). | then asked if hasvstressed as an adult.

A couple of years ago | was stressed a lot at wodaused some neck

problems. And | thought, “you’ve got to let that'gd don’t know. I just hold

it in 1 suppose, you know you've got stress wita ttouse and the kids and

everything and work. You just deal with it. (PFG 8)

So what advice would he have for Waterice today?
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That old saying, “worry about the things you caaraye, and don’t worry
about the things you can’t.” | want her to leawrldt go of the things that
aren’t that big and focus on what's important likat. Or just not let it bother
her. You know, learn to not let the little thingsther you as much. It's funny
after, you know, after she’s had, you know, hertdewin or whatever and
once you start getting her calm you can talk aidard she’ll say, “yeah, it
really wasn’t that big of a deal.” But it doesn&esn to help next time. But
when the next time comes, she doesn’t look badkatprevious time. And
then we say, “Remember last time?” | can’t rememi@at she lost or
something. | said, “we’ll find it; it's not, you law, it's a big item, it's a

house, it's somewhere in here.” (PFG 9 - 10)

Near the conclusion of the focus group sessiongWa's father wanted to
add a further comment regarding his daughter'sstre
You know there’s one more thing | was thinkings ftinny with her because
at home sometimes mistakes are hard for her. Bying sports? She plays
goalie and you think, (that’s stress) but if she tEne in she just moves on.
Somehow, | don’t know how. She’ll get mad for as®&t but then she just
moves on. No, she’ll try something new in sport®lMshe’s pretty good
about trying something new any time, but for soeeson, sports don’t seem
to affect her as much, like you know, the funntbstg, she was playing
volleyball and she was serving. She got four seivesrow and she was
serving for game point and she completely whiffadtand she laughed at

herself...We almost cried. We were sad for her. (RE
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Waterice’s mother commented on the activity lewedry with this comment:
| have not seen any changes in (her) activity levewever, she has JUST
finished participating on 2 soccer teams and hassevolleyball game this

weekend so she was pretty active prior to the sstaying. (PCR 2)

When | asked Waterice at the end of the study whathas learned, she told

me “the fact that exercising makes you happier'§/SShe continued,

It's kind of been a lot of different activities:dtkind of actually been fun.
We've gone outside and had an activity every wéekl the memory tests
have been kind of fun.

Well, | guess if | get stressed I'd exercise indtea..Umm, if I'm like
watching TV | might just like move my leg aroundh@h | go outside and
play with these boys up the street a lot, I'm th&y/@irl, we ride bikes and

race. (SI 6)

Table 4N

Waterice’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
35 | 9/10|10/4) 6/6| 21 | 9/6| 8/4 |10/5]| 28 35
20 20| 20 20| 20 20 20 20| 20 20| 20 20

Waterice purposefully did movement activity whigading an article on the

importance of exercise. She paused and said toNing, Ford, my grandma was

telling me that she is having trouble rememberimmes things. | told her about our
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research and told her to start doing some exegriSihe said she had never heard of
this before.” | said to Waterice, “You may havdpeel her a lot.” Waterice smiled
and said, “Yeah.” (J 18).

* Awesome Awesome

Overexcitability. Awesome Awesome is a fourth grade girl. From what |
have observed, she seems to have an intellecteatxuitability. She wants to be
challenged and expects to meet any challenge ¢ima¢€ her way. She holds herself
to a high standard and will efficiently and quicldgcomplish any task allowing her
competitive spirit to energize her. Her initial SCAperceived stress level placed her
at the 3% percentile for her age peers. Her mother scoredstwe Awesome at
below the first percentile.

Interview. When asked to describe her perfect way to specti@bsday, she
told me “reading and doing Math” (SI 1). Does dhiek gifted children are under
more stress than other students? “I don’t realilyktlso. Sometimes | do, but it's not a
lot” (SI 1). When | asked her what she does whenfshls anxious or worried, she
told me, “I think I lay down, find a good book arehd” (S| 2). Her favorite aerobic
activity? “I like to chase my brother around andkgphim up. He weighs twenty
pounds. | can carry him up and down the stairs"3)SI

Student journal. She, too, had comments about blood pressure resading

| thought taking blood pressure was easy but whate¥ite tried she could

not hear my heart beat she thought | was deadsphggmomanometer hurt

but I did not mind. My arm got red but it changedoc. (SJ 2)
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Later she wrote in her journal, “I thought it was fout it put me under
pressure because | was also trying to take my hpoessure” (SJ 2). Even her mother
reported on an email response, “She says shergstsated with the blood pressure
when she can't get the right reading” (PCR 1).

Regarding her activity level, her mother also régdno noticeable change in
activity levels as a result of the study. She “iseay active child with dance four
times a week and soccer two times. | can’t tell difference in her activity level”
(PCR 1). She responded similarly to another quaeyraonth later with the
comment,

| have not seen any changes in (her) exercise.|80hel is a very active child.

She takes 7 hours of dance per week, soccer amyabouncing around the

house. She likes to exercise and has high energyedaime! (PCR 3)

Her mother also said that Awesome Awesome toldahely that the research
“stimulates her brain” (PCR 3).
Table 40

Awesome Awesome’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity 2 | Activity State Activity Activity Activity STAIC STAIC
Trait 1 (w/o 3 Percentile | 4 5 6 Percentile | Trait
Percentile | (w/ exer) | exer) (w/ exer) | w/ act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | Day 1/2 Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2
34 | 16/14| 13/abs| 17 /15| 50 |19/12| 11/9| abs <1 24
20 20| 20 20 20 20 20| 20 20

In the final interview, Awesome Awesome said,
It's gone pretty well. | really like it becauseétgo learn some amazing things

from it. Like what can happen to the brain and hbevbrain works. What |
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found most interesting was that we got to toucia@nb And we can probably
do whatever we want in research. (I was surpriteat)! liked it and I liked

learning about the brain. | might read a book gugs(SI 3)

When asked if she had made any changes regardengigx she said, “No,

not really. Because | was pretty active before”3gBl
* Annie

Overexcitability. Annie is a fourth grade girl who is hesitant todbu
express what she knows but anxious to quietly sharigh one or two people who
will listen. She receives strong support from harepts and is armed with a
confidence that she knows her parents will backneematter what. She seems to
display an emotional overexcitability through hatnerability and sensitivity to
perceived harsh words or behavior from friends. Wiee learned the story of
Phineas Gage, the railroad worker who survivedezigrears after a three-foot
tamping iron shot through his skull, her motherorégd that Annie did not sleep the
following night because of her worries. Similare wrote in her journal after the
neuroscientist visit, “I think TOUCHING BRAINS isHE MOST DISGUSTING
thing ever” (SJ 18).

STAIC. She scored at the 8percentile on the STAIC trait assessment. Only
three parents submitted questionnaires that inelicathigher stress level than the
child. This is one of those cases. Her mother stArmie’s stress at the 99
percentile.

Interview. A perfect way for Annie to spend a school day i&{pg games

like BINGO” (Sl 1). When told that some people slagt gifted children are more
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stressed than peers, she answered “l agree with leeause gifted students, like
don't, since they're gifted, they don't like to gatything wrong. So they stress out to
get everything right” (Sl 1). Her favorite aerolaictivity is skipping at school and
when she is anxious, she will “try to relax...by ptaywith (her) dog and watching
TV” (Sl 2).

Student journal. She was the only student to make no comments negard
blood pressure readings. But she did report, “Iraitllike taking so many tests and
running” (SJ 18). Midway through the study, shetentoer theory in her journal: “It
helps your memory if you exercise” (SJ 18). Her meotsaw a similar attitude
displayed at home. She shared this story in anlesasgonse:

(She) has talked with us about the brain and sheoet of what she has

learned. She is using exercise more. For examgdeweek she was running

in place while working on multiplication & divisiorLater that evening, she
said that she thinks "exercise helps the brain Watkr attitude towards
exercise is more positive than before, and sheoieraware of the need for
exercise, rather than exercise occurring incidgnéal part of playing a sport.

Surprisingly, she even mentioned summer swim teagoad exercise, which

during last summer she vowed not to participategain.

She has complained, daily or nearly daily, aboly baving one 15-minute

recess each school day, and now says that it iengtenough, that it's not

even part of lunch break, etc. etc. I'm very glael Bad a chance to participate

in this study and appreciate your research! (PGFo}
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Table 4P

Annie’s data by the numbers

Initial Memory | Memory | Memory | STAIC Memory | Memory | Memory | Parent Final
STAIC Activity Activity Activity State Activity Activity Activity STAIC STAIC
Trait 1 2 3 Percentile| 4 5 6 Percentile | Trait
Percentile | (w/ exer) | (w/o (w/ exer) | w/act3 (w/o (w/ exer) | (w/o Percentile
Day 1/2 | exer) Day 1/2 exer) Day 1/2 | exer)
Day 1/2 Day 1/2 Day 1/2
87 |10/11] 8/5 |10/8| 68 absent _5/4| 6/3 99 28
B 20 20| 20 20| 20 20 20 20| 20 20

Annie’s mother “remarked that she worried aboutdearghter’s stress level,
then told me that she worries that her daughtendgp®o much time sitting in front
of the TV” (J 12). With inclement weather prevegtioutdoor exercise, we were
doing our indoor exercise on the week of the fiftamory activity. | asked Annie if
she could do this type of activity at home as welle said, “you couldn’t do this

while watching TV, you might miss part of the sho@”15).

Interpretation of Results
Literature cites the unique stresses of studeetstiiied as gifted (Neihart, et
al, 2002). When asked what types of things causssstthe students in this study
quickly shared: “When everyone expects me to geatiswers right,” “When it's not
good enough,” “Always trying to be better,” “Beiagnerd.” (J 1)
The Initial Interview
The initial interview with the students elicitedsponses to four statements:
» Describe a perfect and relaxing way to spend addway.
* Some people say that gifted students experience siggss than other

students, how do you respond to that?
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» Tell me what you do when you are feeling worriegoxious.
* What is your favorite type of physical or aerobatity?

Nine of the sixteen students disagreed with thersent that gifted children
are more stressed and expressed feelings simifavésome Awesome’s when she
said that she sometimes felt stress, but not c8ewuen students acknowledged the
stress they feel either from their parents’ exgemta, the demands of school, or their
own internal stressors. Recall that Annie shared:

| agree with them because gifted students, likétdsimce they're

gifted, they don't like to get anything wrong. 3@y stress out to get

everything right. (SI 1)

When asked what they do when feeling worried oi@rsg each student was
ready with a response, implicitly acknowledgingttstaess and anxiety were real
feelings for each of them. No student paused tstiuethe concept of their own
anxiety. Their replies helped to answer the fiest jpf the research questioWhat
will the students identify as their preferred copirg strategies both at the
beginning of the study and at the conclusiori?The students shared coping
mechanisms that included reading books, watchilegiton, tapping feet,
journaling, getting help from parents, laying dowapping, playing video games,
fidgeting, playing with the dog, kicking a kickbadind putting their head down on a
desk. Few techniques involved aerobic activityuéed what a favorite type of
physical activity would be. The children were atdeffer a variety of activities
including soccer, dancing, skipping, jumping ropaga, football, swimming,

basketball, ice skating, running, ballet, and rojpabing.
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Memory and Cardiovascular Readings

Taking the cardiovascular readings became a sadirsteess in itself.
Students expressed concern and frustration witimtléple readings. Therefore, the
original plan of taking seven cardiovascular regdian both memory activity days of
all six weeks was amended to taking the readinggsamnthe first day of activities
each week.

One question that this study hoped to answer wagw will performance
on the measures of declarative memory capabilitidse affected by aerobic
exercise? Although there were some students who achievigtithy higher scores
on the non-exercise days, the overall trend indot#hat exercise had a positive
influence on memory. During the first two memoryidtes, students studied twenty
images displayed on a poster board. When they isgerprior to the activity,
average retention was 102 percent. Without exerttisestudents’ average retention
24 hours later was 58 percent. During the seconafseemory activities, students
studied a list of 20 words naming concrete nouhen they exercised prior to the
activity, average retention was 79 percent. Withexdrcise, the students’ average
retention 24 hours later was 73 percent. The getdbf memory activities challenged
the students to study 20 objects displayed on gaten screen for thirty seconds.
When they exercised prior to the activity, averegiention 24 hours later was 59
percent. Without exercise, the students’ averatgntion after 24 hours was 45
percent. Figure 2 displays average class memouwtsesfter each of the six memory

activities with exercise and without exercise.



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 116

il o
0 | "" Wit §\ e
N N\
) \
0 NN il Y §
\ \ \‘\ Week#8
§ % § § Week#7 Wil
g \ \ i = \ \ L With exercise exarcise
: ) NR
: NER N \
NIEEEEEENE N
NR N\ IR
N\ \ 110
N Y N Y I I Y
N R N\

Day1 Day2 Dayl Day2? Dayl Day2 Dayl Day2z Dayl Day2 Dayl Day 2

Figure 2.Memory Activities With and Without Exercise Noti2g-Hour Retention
Perhaps the most interesting results indicaterétantion twenty-four hours
after the initial memory activity was higher witkezcise. Students did not see this
chart, nor discuss the overall trends, until attersix weeks of memory activities
were concluded. This was an attempt to keep tHdrehi from affecting their own
results, if even subconsciously.
Neuroscientists Visit
During the third week of our research study, weemeasited by three graduate
students in the department of Neuroscience atal logversity. As previously
described, they engaged the children in two expentmand offered the opportunities
to observe and handle brains and a spinal cord. aftexnoon visit was the highlight

of the study for many of the students. When pareisited the school for a variety of



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 117

reasons during the following months, each paremitimeed their child’s excitement
regarding the neuroscientists visiting.
Parent Collected Responses

One of the first questions sent to parents askeat wdnversations they may
have had with their child regarding exercise. Alsasked what changes, if any, they
had noticed in the child’s activity level. Ten bktsixteen children’s parents
responded to the first round of questions. Threth@frespondents indicated some
increase in activity or an indication of a positatitude toward exercise. The
remaining seven parents returned comments shdratgitey did not notice changes
in activity levels, but that the child was alreatyive.

Midway through the research, another email was teeparents eliciting their
answers to the questions: “What conversations klaueéhad with your child about
our study?” and “What changes, if any, have youcedtregarding your child’s
exercise level or attitudes regarding exerciseYe8earents responded. Awesome
Awesome’s mother wrote that our research activiiese fun and Dr. Rocky’s
mother admitted no conclusions had been drawnatia’'s mother shared her
support for the study and for her daughter’s atgttegarding exercise.

Parent Focus Group

During Week Five of the study, | offered a ParemtWs Group session on a
Monday morning prior to school starting. Althouggle of the students’ parents
indicated they would attend, due to illness anadahng conflicts, four parents were
present for the session. Two fathers and two mettoak part, all parents of fourth

graders. The participants appeared honest ancctortimg with their opinions.
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The session began with the parents completing tdite $rait Anxiety
Inventory for Children (STAIC), answering each dumsas the parent believed
his/her child might respond. A copy of this questiaire was also sent home to all
parents who could not attend the focus group sesBmurteen of the sixteen
children’s parents completed the questionnaire.r€belts are displayed in Table 6.
Three of the respondents scored their childrenhaglaer stress level than the children
had scored themselves. Two parents scored thédrehiat the same level. The
remaining nine parents scored their children asngea lower Stress level in terms of

percentiles than the children had scored themselves
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Table 6

Comparison of STAIC Scores Child/Parent

Research Name Child Score Parent Score Difference?
(in pentiles) (in percentiles)
Rambo 50 62 higher
*Peace Out 23 31 higher
Annie 87 99 higher
Claireadell 1 1 same
*Waterice 35 35 same
Green Guy 96 88 lower
*Shmoo 78 48 lower
Sushi Monkey 83 62 wier
*Grease Monkey 26 14 lawe
Awesome Awesome 34 <1 lower
Dr. Rocky 63 5 lower
Dr. Dawnstar 77 50 lower
Sir Issac Drewly 99 86 owler
Maria 48 34 lower
Isabella 39 no response A N
Cocoa Turtle 24 no response NA

*Parent attended focus group session



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 120

| chose the theme for the parent focus group @essibe stress (See
Appendix D). First we discussed the stress thap#rents experienced in their lives
both as adults and as children. Each parent agine¢the child behaved in one way
at school and often exhibited a different persdyati the safety and comfort of the
home. Peace Out’'s mother shared her daughter'®omneand said, “you don't see it
at school” PFG 3.

The parents went on to share what types of camditirigger such behaviors.
Sometimes it might be getting dressed in the mgrrarsense of perfectionism, or
having to practice because an activity was nomaettered. Grease Monkey’s mother
recognized that sports were a trigger for him,dh& added that sports will allow him
to fail, thus learning that failure is okay.

When asked how each child coped with stressossyens included throwing
things, yelling at mom or dad, or getting quiet. Wated the similarities between the
parent’s childhood and the child’s life; namelyattthe parents were unaware of
stress in their own childhood and conjectured theit children were unaware of
their own stress as well.

What Have the Students Learned?

Near the conclusion of the study, the studentgagy@aged in one-on-one
interviews with me. | asked them how the study gade, and what they had learned.
Some responses related directly to the exercige lm&. One of the research
guestions posed at the beginning of this study“Wdsat, if any, attitude changes
toward physical exercise will be noted in fourth ad fifth grade students acting

as co-researchers after three months of interventis? Perhaps the most
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transformative result, when comparing the six redeguestions, is the students’
attitudes toward physical exercise. Students shardtiple comments regarding the
connection between exercise and memory. They shiaegdsurprise that they
seemed to remember more with exercise, that tinataeg were fun, and that some
ways to memorize worked better than others.

Other responses related to the research procefs iBudents shared that the
process had gone well, was interesting, sometinfigsudt, and sometimes
surprising. It was not all positive comments. Rartddd me the research study was
“sort of boring” (Sl 8). On the other hand, AwesoAgesome stated, “It's gone
pretty well. | really like it because | get to laaome amazing things from it. Like
what can happen to the brain and how the brain sidf 6). And, certainly, the
frustration with the blood pressure monitors wamegative aspect for many of the
students.

Student Journaling

Throughout the study, the students and | kepnjalsron the computer.
Entering large amounts of text is cumbersome fostrobildren this age. After a 20-
minute exercise activity, taking multiple cardiowakar readings, and participating in
a memory activity, | asked the students to go & ttomputers and write in their
journals. For some students, this was a dauntsigdad typing a sentence or two
was the most that could be expected. A typicalimgistyle of my fourth and fifth
grade students is that they will write their cutrdrought with little preamble or
description, such as “Right now my blood press@a® mostly been the same. | have

a compliment party today” (SJ 26). It can at tirbedifficult to grasp the larger
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concept to which they may be referring. For exammheOctober 26, Claireadell
simply wrote, “I love me and myself. And | live ksve me” (SJ 5), on December 6,
Shmoo wrote “Today we looked at a computer screeranted to do it individually”
(SJ 15), and on November 30 Peace Out wrote “itamake really understand that
it's really a severe cause and that you shouldké pround about it” (SJ 12).
Nevertheless, there is still much to be learnethfreading their thoughts as
they entered them on the computer. Periodicaliiestts did partner reading on
various topics on the brain. They shared their fiadings in their journals. “Abusing
alcohol or using illegal drugs may cause memorpl@ms” (SJ 2). “Today | learned
that you should wear helmets because head injurgaase memory loss” (SJ 4).
“The brain determines if the information is imparta(SJ 8). Sushi Monkey wrote
Today me and my partner Claireadell learned albabtemory. We all know
that we have multitalented brains. Our brains hagay different parts. An
important part of the brain that helps memory shippocampus. The gray
matter of the brain is the biggest outermost lafehe brain. One more
thing... memory isn’t perfect. (SJ 10)
The “Stress” of Blood Pressure
A recurring theme in the journal entries was thustration experienced with
the taking of blood pressure. “It was really hardisten” (SJ 6), “the blood pressure
ratings are frustrating me because | usually havgytdoing it again and again like
10-15 times” (SJ 10). “Yesterday was horrible beseawe took a lot of blood
pressure readings” (SJ 3). “I liked all the blosdgsure stuff. The only thing | didn’t

like was doing it over and over again” (SJ 11). “Weé too many blood pressure
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readings. We did seven readings! And on the 5thitoment up to 300 and my hand

turned purple!” (SJ 13).Dear Peers, | am a ZOMBIE because my blood pressure

“Yesterday and today my blood pressure was goingngpbdown. How weird!” (SJ
24). “The last two days have been really stredséghuse of all the blood and heart
rate test” (SJ 26). “My blood pressure is gettinagg” (SJ 28). “I thought it was fun
but it put me under pressure because | was alswtty take my blood pressure” (SJ
2). “l couldn’t hear Grease Monkey’s heart ratalatHe couldn’t hear mine either.
It's soooo0 frustrating” (SJ 13). Claireadell wréyesterday we did blood pressure
and | hate blood pressure thingys (sic)!!!!!!IIMThey squeezed me and at the end they
just came up error every time | tried it!” (SJ Ajyesome Awesome wrote:

| thought taking blood pressure was easy but whate¥ite tried she could

not hear my heart beat she thought | was deadsphggmomanometer hurt

but | did not mind. My arm got red but it changedioe. (SJ 2)

Perhaps Isabella summed it up best when she viMiehlood pressure keeps
getting frustratinger (sic) every time. | never &dun with these new blood
pressures” (SJ 29).
Fitness of the Participants

Besides the challenge of blood pressure readamggher challenge was the
fitness level of the children. The topic of clagsdss appears early in each student’s
journal entry because the students were challetggednduct a student fitness

assessment of their peers and family. For the paost the students viewed their
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peers as having active, healthy lifestyles as emidé by the following comments.
“Overall | would say my class is in good fit” (S} 7

Others wrote “Overall everybody is healthy. | netichat most people sleep 8
hours a day. Most people exercise for 30 minutgsyd (SJ 11). “Most people ride
bikes. 1 person plays more then ten sports. Magplpare fit” (SJ 17). “I think most
of my classmates are fit” (SJ 21). “More peoplentlare than 2 sports. Most people
run. A lot of people eat healthy. Over all | woglaly that most people are fit” (SJ 18).
Greenguy wrote:

| learned that | had some crazy classmates liks tred are in a car for an

hour a week, or ones that never sleep, have twatesrof homework, or

exercise for fifty hours a week. However, most peayatch television for

seven to eight hours a week, and exercise fordensha week. Overall, |

would say that the class is pretty fit but showltladown on their TV. (SJ 3)

Isabella wrote:

| decided that we are not the healthiest or unhesit class. We sometimes sit
around play video games but we do play plenty oftspand | think we’re not
unhealthy we are saying we normally bus or cas¢twol) but that’s not very
effective and more active than last year and le litard to sit for a while. (SJ

28)

One research question posed at the outset ofttidg was ¥What physical
movement activities would maintain the interest ofourth and fifth grade

students identified as gifted in a suburban schodetting?’ While fitness was a
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concern throughout the study, the students denaiesta greater enthusiasm for the
physical activities that were designed by othedsits.
The “Stress” of the Memory Activities

Just prior to the third memory activity, studeraste completed a STAIC
inventory assessing thestateof stress. This is an indication of how they wiereing
at that moment. Originally, the students were gdmgomplete atateinventory
before each memory activity. Again, the studentsevaerwhelmed with the aerobic
activity, six to seven cardiovascular readingseeng their memory results, and
journaling. The additional task of completing a bhtyequestion assessment was too
daunting for them, so we completed only one. | dieg¢ito wait until the students had
experienced a memory activity both with and withexgrcise before adding tetate
assessment. Thus, the third activity was deemedghetime to have the children
complete the form.

The state scores ranged from thé& pércentile to the 9percentile. For the
most part, the students who had scored a higheepe&rge on their state assessment
were the ones who had a higher score on theagsagssment. The students with the
highest number of recall items were not the onél thie highest or lowest state
results. Educators know that a certain amountresstcan enrich hippocampal
learning which is tied to memory (Jensen, 2005)h&es that is indicative of the
results shown in Table 5.

The third of the three sets of memory activitiesseal the most controversy.
This activity entailed the students viewing pictiomn a large screen in the classroom.

The images were programmed to display for onlytytgseconds whereas in the
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previous memory activities, students were givers fivinutes to study the objects or
word lists. Dr. Rocky, Maria, Claireadell, Cocoarfle; and Shmoo all commented
on their dissatisfaction with the timing discrepganc
Student Conclusions

When asked to write their conclusions from the gttide journal entries were
quite varied. Grease Monkey succinctly wrote “Laay typing. | like everything.
Nothing | want changed. | learned a lot. Now I'foasmarter today” (SJ 1).

Awesome Awesome wrote: “I thought this was a gtleiaig that many people
don’t get to do and I loved it! | think everyoneosiid have a fun time with this. You
should try it” (SJ 2). Sushi Monkey shared that wiienever forget this unit. Shmoo
had mixed feelings about the study since she edjogeiroscientist visit, but disliked
the blood pressure and memory activities. Watexiaeted to make a lasting
difference as she shared “I think we should makiel@o about what we do and a
exercise break” (SJ 17). Although most studentanag the visit from the
neuroscientists as a highlight, Annie wrote “I ththat TOUCHING BRAINS is
THE MOST DISGUSTING thing ever” (SJ 18).
Teacher Journaling

It is interesting to read through my own journglidlthough | authored the
words, the elapsed time has made the journal read work of another in many
ways. | wrote of a “Wellness Committee” meetingrat school at the earliest stages
of this project. Staff members prepared a presentédr the Parent Teacher
Organization. The topic of the elimination of reg@gs broached and the school

nurse said, “What is all this talk about recess modement? Aren’t the children at
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school to learn? Not to move?” (J 4) She is celgaint alone in that belief.
Knowledgeable, well-intentioned professionals ia tield of education do not all
agree on the proper place of movement and recdls school day, especially in this
era of high stakes testing even of our youngeresitgd(Ohanian, 2002).

A recurring theme in my own journal was my surpis the lack of fitness
demonstrated by the students in my class durin@®h@inute exercise activity.
“Most of them stopped to rest during the five-meuaardio routine” (J 6). Only “two
of the eleven (fourth grade) students were ab(entave) continuously during the
entire second round of cardio....Is this indicativéheir overall fithess?” (J 6) |
conferred with the Physical Education teachers. ©aeher said | “have been
teaching for over 20 years and I've seen a defrchiEnge during that time” (J 7). |
mused that it may be “a lack of resilience. Wheitdcln encounter a difficulty, is
their first response to bear down and stick itaui bail out and change course?” (J
7-8) When asked if their child was active, parg@serally responded positively. But
| wrote:

| did not find a single parent who commented thatrtchild consciously

engaged in activity every single day for at ledgst+230 minutes (at a time). |

guestion whether any dance lesson or soccer peagliires a continuous

expenditure of activity for 20 minutes without astls this essential? (J 9)

In mid-November when the fourth graders were agaiside for a 20-minute
aerobic activity, only one of the twelve studerdasild maintain the five-minute

cardio activity. Sushi Monkey said, “Mrs. Ford, @ concerned about the world if
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we can’t jog for very long?” (J 10). The fifth gexd had an equally difficult time
maintaining the five-minute cardio routines withaubreak.

Again, | spoke with our Physical Education teash@ne teacher said she was
“’concerned about the lack of aerobic ability’ angdmer students...She said, ‘I don’t
understand. We do running club. But these kidstgaaintain cardio activity for any
length of time.”” (J 13) She went on to report aftaygestion by the coordinator of
Physical Education for the district to

have formal assessments for our students followaddividual interventions

for students who have significant deficits in thesrobic health....we have

Individual Educational Plans for students who aneggling academically,

and we should have similar interventions in plaarestudents who could

improve physically.” (J 13)

Sir Issac Drewly said in regard to the exercisgine “we’d be fit people if
we did this every day at home” (J15). In my journalrote of a television broadcast
| came upon from almost fifty years ago in whichrSMusial was being named the
leader of the President’s Council on Physical BEgngoodson & Todman, 1964).
The interviewer said to Stan, “I must say it's alidnge, if we are to read some of
the statistics in the paper, our young folks n@eblet inspired to a greater interest in
physical fitness” (J 13). Fifty years ago adultgeveoncerned about the fitness level
of children.

Another recurring theme in my own journal was thfastress and how it
manifests itself. Apparently, it was even evidenirie as on one occasion, | wrote:

“Isabella said to me today, ‘I can tell you havemstressed lately.’” | was taken
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aback. | smiled, and asked, ‘How can you tell?’ Said she noticed | was acting
‘jumpy.” From the mouths of babes” (J 15). Whiletiag jumpy” is evidently a
coping mechanism for me, my journal notations ideldian observation that Cocoa
Turtle kept “looking away from the list during tBeminutes allowed for memorizing.
When | asked her why, she said, ‘This is hardnitado it” (J 13). Later when
discussing the general topic of mental disordersPawnstar needed reassurance
that she would not fall victim to a stroke. Onegrdrwrote to me of her concern that
her daughter had been experiencing such an ex@emant of stress in her home life
that her readings might skew the results of oulysat school.
Decision Points

When considering decision points through the stodg was the decision to
buy blood pressure/heart rate monitors that attat¢he wrist because “the frustration
with blood pressure” (J 3) continued throughoutghely.” Another decision point
was a choice | made during the final memory acésitThe first two sets of memory
activities (4 different activities) each allowegldiminutes for the students to study
the objects/words being memorized. The final seheimory activities involved an
online program which displayed images for 30 sesoitlis drastically reduced
amount of time was an obvious source of frustratiorithe students. After |
witnessed that during Memory Activity #5, | haddecide whether to allow a longer
amount of time for Memory Activity #6, to be don&hwout accompanying exercise. |
decided that even though it would cause furthestfation, | had “to display items for
just 30 seconds so that | can truly compare (te&) week’s ‘no exercise’ memory

activity with this week’s ‘with exercise’ activity(J 16).
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Another significant decision point was to requdaeer cardiovascular
readings from the students. Ideally, we would habv&ained seven readings on each
of the memory activity days. This proved such atiation to the students that it
almost became a lesson in coping with stress aiwts. | decided to require readings
on Day One of each week and let them be option&anTwo of each week.

In the initial coding process, several themesaltyt arose including: exercise,
stress, parent stress, stress triggers, diffeensppalities, perfectionism, research,
blood pressure, fitness, attitudes, brain, allastasovement at school, coping, sleep,
memory, role models/parent/child support, parerftigimilarities, no
acknowledgement of stress, resilience, and patgmast. As the coding process was
refined, three larger themes emerged: stress, goaimd fitness.

Research Conference Presentation

During the final weeks of our study, we receiventdvthat we would be
presenting our research at the Qualitative Reseaoclfierence in March. Dr.
Dawnstar said, “Wait, are we really going to gor&® (J 16) Dr. Rocky asked, “Can
we get lab coats to wear?” (J 16)

Another decision point in the research processtwasly bring the fifth
graders to the research conference. Although thwlfg@raders were very
disappointed, it was not logistically possible tonf sixteen students to the
conference.

In preparation for the conference, the fifth-gratledents gathered all of their
cardiovascular data. | explained to the studersup to this point their data were

just numbers. In order to have meaning, we neenlédd what the numbers showed
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us. Working with a spreadsheet program, studeritseshall of their data and
graphed the results. See Appendix G for exampleis.Was a painstaking process. |
explained to them that entering the data was intlsidus work and using the
program to make the graphs was fun, but the realareh began when they studied
the resultant graph and searched for meaning.éXpsrience was a powerful part of
the study. This was the first time the students teangraph of the overall memory
scores on days with and without accompanying eserci

On the morning of the research presentation tnesits nervously gathered
in the lobby of our school awaiting transportatiorthe conference setting. Dr.
Dawnstar and Isabella asked me if they could ruside to the track and run some
laps to reduce their stress. When we arrived atdnéerence venue, Sir Issac Drewly
began doing jumping jacks because he was “so nsrivou

The students presented their research in thrdescgod responded to
guestions posed by attendees. Four parents attéimelséssion with the students.
After the presentation, one of the mothers remarKealish all of their teachers
could hear this data.” Another mother asked meeduld arrange for the children to
give a presentation to the entire staff. Although parents had been supportive of the
research from the beginning, seeing and hearingriggentation by their children
seemed to crystallize their attitudes toward eserand its correlation with learning.

Because the fourth graders did not accompany tigeteesearch conference,
they displayed their research results for all theke attended our school celebration

of the year’s achievements on a special evenilgan.
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Cardiovascular Data

Cardiovascular data became more of an activityiferstudents and a way to
create an awareness of its existence than an atteasource. Leaving detailed
systolic, diastolic, and heart rate readings inithieds of ten- and eleven-year-olds is
an interesting task. In the ideal experimentalglesstudents would take readings at
prescribed intervals with 100% accuracy. With thestration of the blood pressure
cuffs, it is likely that cardiovascular data waseally being altered the moment the
students saw the box being opened that contaireeditiod pressure monitors.

Students drew three baseline readings approxiyngiede minutes apart.
They took the average of their three baseline nggdas reading one. The second
reading was taken immediately at the onset of tmary activity (with or without
exercise). A third reading was done immediatelgratie memory activity. A fourth
reading was taken twenty minutes after the evemnt the fifth reading was done forty
minutes after the event. Many students had incot@jlata. The students created
excel files and graphed what cardiovascular readingy had alongside their
memory scores. A sample of cardiovascular datéthfee students is shown in
Appendix G.

When examining the cardiovascular results, wedddior the student’s
cardiovascular ability to return to baseline aftestressful event. With typical chronic
stress levels, cardiovascular readings shouldsiened to baseline within forty
minutes after the stressful event (Johnston-Broekal, 1998).

Although definitive data could not be culled frahis aspect of the study, the

co-researchers gained an awareness of the existenaediovascular data. Future
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studies would benefit from ample practice with tih@od pressure monitors and a
regimented schedule for recording each readingllidecardiovascular monitors
resembling wrist watches that monitor and record @auld be the best way to
accumulate the data.

One research question to be studied Wak&t changes will occur in
students’ physical indicators of stress taken befarand after aerobic activities?”
Since the cardiovascular data collection was m#t such frustration or a lack of
success by students at various times during thdystt is difficult to pinpoint exact
changes in physical indicators of stress. The raia dn students’ cardiovascular

readings are displayed in Table 7.
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Table 7

Summary of Beginning/Ending Heart Rates for Six Mgmctivities

Summary Initial Memory Memory Memory Mem Memory Memory Parent Final
STAIC Act.1 Act.2 Act.3 Act. 4 Act. 5 Act. 6 STAIC STAIC
Trait with without with without  with without Pctl Trait
Pcil EXErCISe EexXercisexercise exercise exercise _exercise Pcil

Rambo 50 76/77 81/83 75/53 86/672/82 NA/66 62 83

DrRocky 63 89/98 91/82 99/114 102/908/9T 103/79 5 30

DrDawnstar 77 77/60  75/66 74/91 80/49 7/98 74/79 77/50 57

sir.orewy 99  76/82  87/71 76/80 90/81 /100 106/87 86 99

Isabella 39 90/99 89/89 77/96 91/7B10/94 98/101 None 26

CocoaTurtle 34 76/53 87/110 79/88 72/94 /986 78/88 None 30

Maria 48 86/92 88/104 91/94 96/984/NA 89/94 48/34 19

Claireadell 1 82/74 85/71 81/84 75/691/87 90/91 1 <1

peaceout <1 117/108 100/104 84/NA 119/117 105/11310%/ 12 <1

GreenGuy 96 97/102 83/84 88/83 98/Gabs abs 88 abs

Shmoo 78 95/128 92/104 103/11089/88/95 129/na 48 76

sushiMonkey 83 92/100  89/98  92/108 91/94 107/8BA 62 12

GreaseMonke\ZG 96/87 90/111 80/78 73/84 87/N32/84 7 14

Waterice 35 72/90 80/71 83/99 88/89/79 89/74 28 35

Awesome X2 34 90/94 94/99 92/119 101/87 NA NA <1 24

Annie 87 130/105 97/85 76/NA 113/115 101/N24/11499 28

When looking at the heart rate data only, we waxlplect to see a restoration

to the initial baseline reading within forty minatef the stressful (memory) activity.
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It is helpful to view the chart data above whildicing the perceived stress ratings.
According to the theory of allostatic load, theldren experiencing a greater chronic
stress would have more difficulty returning to amg baseline readings within forty
minutes. Yet this was not what the results indicates could be due to inaccurate
measurements, misjudgment regarding what was thalatress-inducing activity,
or stress levels not physiologically affecting €nt$ yet. More lengthy explanations
for this will be discussed in Chapter Five.
Finding Meaning in the Data

The overall theme of this study is displayed inudfegg3. When considering the
situation of the child identified as gifted, wedied the relationships among memory,

stress, and movement.

Memory

The Gifted Student

Stress < > Movement

Figure 3. The relationships among memory, stress and movemettie student

identified as gifted.
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Just as the students were challenged to make ngeahtheir data, it was
incumbent upon me to do the same. When this stadg my greatest curiosity was
to learn what effect, if any, movement might hamdearning, especially memory.
However, as the experience continued, three magmmés emerged. The first was
stress and its unique triggers, both during thearsh process and in day-to-day
living. The second theme was coping, the strategingsioyed by students, and the
role of parents in assisting their children. Thedtheme was the perceived and
actual levels of fitness and exercise in the likethis group of fourth and fifth grade
students identified as gifted.

Stress

On the State-Trait Anxiety Inventory for Childrestudents’ scores on the
initial trait assessment ranged from ttipercentile to the 3dwith six of the
students scoring above the™gercentile for anxiety. The children completedait t

assessment at the beginning of the study and anitheSee Table 8.
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Table 8

Comparison of STAIC Trait Assessments at begiranaigend of study

Research Name

First STAIC C-2
trait assessment
(percentiles)

Second STAIC C-2
trait assessment
(percentiles)

Change?

Maria 48 19 60 % decrease
Sushie Monkey 44 12 73% decrease
Peace Out <1 <1 no change
Shmoo 100 99 1% decrease
Annie 87 28 68% decrease
Greengquy 96 Abs NA

Waterice 28 6 79% decrease
Claireadell 1 <1 0.8% decrease
Cocoa Turtle 24 10 58% decrease
Awesome Awesome 34 24 29% decrease
Grease Monkey 26 7 73% decrease
Dr. Dawnstar 77 57 26% decrease
Rambo 50 83 66% increase
Dr. Rocky 63 12 81% decrease
Isabella 39 4 90% decrease
Isacc Drewly 100 100 no change
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One research question wa&/Hat, if any, changes will occur in perceived
stress feelings reported by the students and therarents after increases in
school time aerobic activities?"Based on the results of the State Trait Anxiety
Inventory for Children, perceived stress levelseweduced for 12 of the 16 students,
remaining constant for two other students, wittomplete data for another. In fact,
the average change in perceived stress level fnenbéginning of the study to the
end was a 41 percent decrease in perceived stress.

One student indicated a higher overall stress lavie end of the study. This
was Rambo who shared comments previously mentisuaeld as his overall
assessment of the study: “sort of boring. It ugetiooe much of our time so we
couldn’t do other stuff” (SI 8). Yet Rambo was athe student who said, in response
to the query “Are gifted children more stressedhthther children?”
“Yes...because...yes...just yes...leave it at that” (Sl 2).

As previously mentioned, only Rambo’s perceivedssrievel appeared to be
higher. In addition, students demonstrated thatoesse was an option when
confronting stressful situations.

Hidden Stress?

The children in this study appear to harbor deeprfgs of which we are not
always aware. To further illustrate that point, wlieeir parents were asked to
complete the identical survey and answer as thaygiht their children would, the
majority of parents scored their children lowenthhe children did themselves.

Three parents scored their children at a highezll&@ne of these parents remarked in
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an email, “I worry about my daughter’s stress le@de spends so much time sitting
in front of the TV.”

During the Parent Focus Group session, all in d#rce agreed that 1) the
children showed many indications of their stressaahe, and 2) the children were
not aware of their own stress. Interestingly, whaaried about their own childhood,
the parents indicated that they, too, were not awéaany stress during childhood.

We know that children identified as gifted are mitkely to worry about
world events (Delisle & Galbraith, 2002). They hdwere stuff on (their) minds”
(S12). “I get stressed out a lot. | don't know1 (&. While studying disorders that
can occur in the brain, a child heard about str@kescould not move on to the next
topic until we had reassured her about the manysyms of stroke and that she was
not a likely candidate at that time.

Yet, the question remained whether or not the stisdecognized the stress in
their own lives. When asked if they thought gifstddents were under more stress
than others, the reactions were varied. Some stsidighnot see it or notice. Others
recognized stress as it occurred in their schop| alad one child felt the stress, but
could not articulate the cause as he stated, “Yextause...yes...just yes...leave it at
that” (Sl 2).

Dealing with Stress

Remarkably, although not all students recognized gtress, each child was
able to share what they do when they get stresdtbdugh | used the phrase
“worried or anxious” with them instead of the wostkess: “My stomach gets sick”

(S13). “I sweat, tap my feet a lot. My head getavy. | don’t know what to do and |
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don't feel good” (Sl 2). “l sweat in my palms araptmy foot. | don’t want to think
about it” (SI 2).

Boredom is a cause of stress (Thackray, 1981). Eackent in this study has
expressed being bored at one time or another dthiengegular school day. However,
the students do not recognize boredom as a trifjgéact, one student expressed, “I
don’t know, especially in math, some of my friewd8 still be thinking about it, and
I’'m done so it’s stressing for them” (Sl 1). Thtadent finished a math assignment
and was waiting for the next activity, but she assd the real stress was on those
students who were still engaged in the activity.

A distinction must be made between acute stredhronic stress. Life
situations can be a source of chronic stress. @ae¢dwonder what is concerning
Grease Monkey when he added the extra box marke@ya” on the survey next to
the statement “I worry about my parents.” In ortdeexplore any possible chronic
stresses, students responded to the statementribea perfect day” with the
assumption that a “perfect day” would contrast vaithupsetting, stress-inducing day.
Most students found their refuge in school, wh&hat surprising considering this is
an area of their lives where they have experiescedess. A perfect day was
described as “Reading and doing math,” “SciencBgdd, write, do things that relax
me,” “do some social studies and math and playideisnd relax,” “free writing and
do multiplication.” (S1 1) Three of the studentsnied to be in the gifted classroom
all day every day. This speaks to the literaturectvifiound that gifted children prefer
to be around their gifted peers (Neihart et al,Z20Blowever, Rambo said, “You

can't be relaxed in school. It’'s torture. Have s=cand PE all day. No tests” (Sl 1).
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Green Guy added that a perfect day would be “andthyno tests and a good lunch —
potatoes” (Sl 1). And Maria suggested, “Go to Ha@&l 1).

But Waterice displayed a deeper concern when séeiled her perfect day:
“One with no yelling and nobody yelling at you; teachers not blaming you and
you get in trouble. (Because) if someone does dangetvrong and you yell at them,
they blame you” (Sl 1).

Blood Pressure Readings and Stress

During the course of this research study, an ols/gmurce of acute stress was
the taking of blood pressure. Initially, we usedda pressure cuffs and stethoscopes
and attempted to take a partner’s blood presstnis.pFoved to be incredibly
frustrating and fairly inaccurate as demonstratethk student who simply stated,
“he doesn’'t have a blood pressure, so | couldnd ft” (J 2), or another student who
complained, | “used the sphygmomanometer and Indad” (SJ 28).

We switched to wrist devices that automaticallyeyesadings of systolic,
diastolic and heart rate. However, often the screaund display “ERR” indicating an
error had occurred, and the blood pressure had tedone. Claireadell seemed to
speak for many when she remarked, “I hate the bjwedsure things” (SJ 5). Recall
that Awesome Awesome’s mother sent an emalil stdt8tye says she gets frustrated
with the blood pressure” (PCR 1). This was a caméer all. In their journals, the
students wrote such thoughts as “It was bad becaes®d to do all the blood
pressure which was annoying” (SJ 12), “Yesterday @rible, we took a lot of
blood pressure readings” (SJ 3), and “the bloodsuee readings are frustrating me”

(SJ 10).
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From a researcher’s point of view, the blood presuwstrations became an
excellent vehicle to witness first hand my studexiseriencing stress. The reactions
ranged from a student quitting for the day whilether screamed out “Sooooo
frustrating” (SJ 13), and a third asked me to “mekeork.” Others quietly
persevered or found a way to use humor duringitbaten: “I am a zombie because
my blood pressure is not working” (SJ 16).

Other Triggers of Stress

Students identified as gifted are accustomed toesscin school. Failing at a
task can be difficult for them. Perfectionism iseaognized source of stress for many
students in this group. At a focus group sessidh parents, the mothers and fathers
recognized this as well. In addition to perfectsnj the parents pointed out other
stress triggers that they observed in the home eSurthese triggers included public
speaking, a lack of control, encountering new $ibug, or even getting dressed in
the morning.

Stress can cause sleep issues for some studertsti@ent made a new box
on the STAIC next to the statement, “It is hardrfoe to fall asleep at night” and
wrote “totally.” This student’s father shared hancerns as well. “Like her brain
turns on and then it’s like ‘turn off so you cantgasleep™ (PFG 2). A fellow parent
concurred, sharing that his daughter has had tealbeping as well. | asked the
students to indicate by a show of hands who hadbteosleeping, and every student
raised a hand. Sleeplessness caused by stressropound the stress itself.

Yet amidst the stresses the students face in seimabht home, they are

generally a positive group with many smiles and imlacighter throughout the days
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in our class. The students are active and busydwrihg and after school. Outside of
school they participate in music lessons, on dthteams, in scouting activities, in
drama classes, in math clubs, on gymnastics temmisin dance lessons. They share
eagerly about their siblings, parents, and friefdti& students rarely miss school for
health reasons and have an insatiable curiositieéwning. So have they found
successful ways to cope?

Coping

A recent article in th&hi Kappa Phi Journaéxplored the use of energy
drinks and prescription medications by college shtiigl, especially those who are
trying to maintain high grades while being involiadall aspects of collegial life
(Lane, 2010). Apparently, for some students théepred method of coping involves
artificial stimulants.

It was fascinating to explore the methods my sttalare using at their young
age and to ponder what they would be doing ingigitt or nine years when they
would be striving to maintain those high grades lamdhvolved in all aspects of
collegial life. The habits and techniques learmetburth and fifth grade would
certainly have an influence on decision makingpiei years.

At the outset of the study, | asked the studentstrey like to do when they
are feeling stressed, anxious, or nervous. Agaerésponses were varied: “I go to
my room, take a nap, listen to music, write in myrpal, play a game with my
parents” (Sl 2); “I think | lay down, find a goo@dbk and read” (SI 2); “I try to relax
myself by playing with my dog and watching TV” (8); “I do this (touches each

finger one after the next with the thumb). | ddribw why; it's a habit. Sometimes |
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do this (flicks cheek with thumb and finger)” (Sl 3Play my video games because |
like video games” (Sl 3).

Many of the comments showed adult thinking, “Whéeel stressed, | like to
take a break, look at it again, and break it up srhaller parts” (SI 4). Another
student stated simply, “Breathe” (S| 3) One studatred her home support by
saying if she’s worried, she “gets (her) mom or,dadd) says ‘Can you help me? |
don’t know what to do™ (Sl 2).

Sir Isacc Drewly commented that when he gets upsdikes to “punch
through a wall” (J 15). At the other extreme, artbwgrader said, “I put my head
down on my desk” (SI 3). Just as the responsesdatiwas intriguing to hear the
parents share the coping strategies observed imotime. One parent mentioned “she
will throw a fit” (PFG 6). More than one parent skd that “yell at mom and dad”
(PFG 6) was an observed method.

Duality of Stress and Coping

In the course of the parent focus group sessidigdame apparent that there
was a duality to the children’s lives. Perhaps, timstself, is one method of coping.
One parent mentioned how dramatic her daughter bvaiSyou wouldn’t know it
either, because you don't see it at school” (PE@ddther parent said his daughter’s
behavior in the home was the opposite of that disgd in school. Continuing with
this topic, another father said his daughter mawoederful to be around outside of
the home, but she let herself release her frustrain the home environment.

The students are finding their own ways to copd,tary have discovered

that for some home is a secure place where theyetaaise their anxiety and
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frustration. Because the students have this saferhahere they are supported,
parents have observed various coping strategi¢sasitshe’ll just want to shut down
and just veg out” (PFG 7) or “sometimes she ygl¥G 7). “She’ll get a little bit
snotty like an adolescent” (PFG 7). One parent centad, “it's one of the two,
either she melts down or will completely veg olRFG 7).

At this point, the parents shared stories of hosy thupport their children by
allowing the meltdowns and listening to concerng.tbe parents of these children
see similarities between their own lives and tlidheir children? Remember that
when the parents were asked if they experiencedssin their own childhood, they
responded “You know | can’t remember much of mydtiood” (PFG 7).

Will today’s children make similar comments abdwit own childhood
someday? The pictures that the parents paint asidénts who have anxiety, but are
coping, with support. When queried, the parenteedjthat the word, stress, never
comes up in the home. And yet, one comment sharedféither was, “She’s stressed
out at home; it just seems like at home she’s rhigie strung” (PFG 4).

The parents acknowledged stress in their own geadults and saw some
similarities between themselves and their childiesked the parents, “What do you
hope your child will know about managing stressfé Tepth of support they have
for their children was obvious as they offered ssjigns.

The students do not always see the stresses mothieilives. Perhaps it is
difficult to observe the forces acting upon uss lapparent that stress certainly exists
in the lives of these children. They seem to haypsrtive home lives, which is not

true for all children. One aspect of this study wasbserve what effects, if any,
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exercise would have on reducing feelings of anxi@fythe many coping
mechanisms available, could exercise be addedatdishas a tool to use when
needed?

Theme of Exercise/Fitness

Early in the study students were challenged to aondn activity survey of
their classmates and families to determine thiiefis level. Each child was asked to
reach a conclusion regarding this survey. One stuslanmed it up by stating, “Most
people think they are pretty athletic” (SJ 26) andther wrote “Overall everybody is
healthy” (SJ 11). Parents indicated through seersdils that their children were
active.

Yet, when we began our weekly twenty-minute aerabitvity, no student
could complete the entire twenty minutes withoueast a short break consistently
throughout the study. The activity consisted of oneute of warm up, five minutes
of cardio (jumping rope, jJumping jacks, joggingigkng, jumping), two minutes of
reaction time activity (students mirroring movenseot a leader), three minutes of
brain engagement activities, three minutes of twahay) five more minutes of cardio,
and one minute of cool down. Not one of the sixtelsitdren could maintain both
five-minute cardio sequences without a short onevsubstantial rest. At some
points during the activity, students would lie dowit down, or just stand still.

One of the Physical Education teachers told mehtadtas seen a definite
decrease in aerobic capabilities during his twestgr tenure. He attributes it to the

sedentary lifestyle that so many of our studergdeading now.
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Fitness: Chronic Concern?

As | wrote previously, this may not be a uniqueiess our time. As was
mentioned, John Daly shared a similar concern $%it#tm Musial in 1964 (Goodson &
Todman, 1964). Do we always assume that the yodidytare not as physically fit as
previous generations? Yet, the concern for our tsweal. The district coordinator in
my school district broached the idea of formal assents and individual
interventions for students who have significaniats in aerobic health. Studies cited
earlier in this paper presented evidence regartiagositive effects of movement on
both physical and mental health. Unfortunately, students today are engaging more
in organized sports and less in free play, if taeygetting outside to play at all. A
recent journal article from Leek, Carlson, CainnHehon, Rosenberg, Patrick, &
Sallis) (2010) recounts a study in which childreprevactivity monitors while
engaging in the organized sport of soccer or bdigsetitball. The authors note that
“vigorous physical activity is relatively rare” (B97) averaging less than sixteen
minutes for boys and less then ten minutes fos gi@ch day. Even while
participating in practices and games, the monifoesplayers wore told the story that
youth were inactive about thirty minutes duringaarerage practice. “Based on
current findings, it appears that youth sports ficas are making a less-than-optimal
contribution to the public health goals of incregsphysical activity and preventing
childhood obesity” (Leek, et al, 2010, p. 298). Mmrents believe that having their
children involved in organized sports will meetitH#gness needs. During our study,
no parent shared that a son or daughter was indafveigorous, sustained physical

activity for twenty minutes or more.
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As our movement activities continued throughoetstudy, the attitudes of
the students regarding exercise changed. A pananéd in an email, “I've noticed
that she has wanted to go outside and ride herrbdee. I've also noticed that she
has been playing more actively with her brothelICRP3). A student wrote in her
journal, “I think other students should try thisn.(our regular) class, TRITONS
(class), and everywhere” (SJ 7). Her classmate camted that after this study, she
learned “that exercise makes you happier” (S| é)other student committed to
exercising more, and this was evidenced when hénengent an email that stated,
“shooting basketball hoops seemed to help her dpoesa from the constrictions of
school better than TV did” (PCR 2). Later that amgnher mother reported that she
said, “exercise helps her brain work” (PCR 2).

One student commented, “We’d be fit if we did tbiery day at home” (J
16). This student struggled to participate in thieffve-minute cardio workout. He
commented at one point, “If | had to pick who wias tinhealthiest, it would be me”
(SJ 24). Yet, he is involved in extra-curriculdnlatic activities. His mother shared
through an email that he is “more willing to do ploal activity without
complaining” after this study (PCR 1).

Motivations for Fitness

Various motivations exist for helping our studesge the value of exercise.
One motivator might be long term health. As onelett told me at the conclusion of
the study, “When you're older, not many adultstheg active so if you exercise
when you're little you can be really active wheruyare older” (SI 5). Another

student journaled, “I think exercise is good beea&n you can stay fit and healthy”
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(SJ 14). One student’s mother wrote to say, heglatau is “very aware of the
benefits of keeping active” (PCR 4).

Possibly the greatest motivation for encouraginggiited students might be
the connection between brain benefits, academicess¢ and movement. Students
acted as co-researchers to study the effects matemuelld have on their brain,
specifically their memory abilities. Not all studsrsaw definite relationships. But for
many, the results were enlightening. Recall thagnvé fourth grader was asked to
summarize her study, she wrote, “My theory is thaelps your memory if you
exercise” (SJ 18).

Several comments were written by students regattiedpenefits of exercise
to enhance their learning. “I remember more wittvanty minute exercise” (SJ 19).
“With exercise | got a better memory” (SJ 25). “Ecise is probably going to make
your brain work less because you're focused orexaecise” (Sl 7). “It's more
important to exercise for your brain. I'm exercgsimore” (Sl 6). Finally, one student
summed up her study by writing, “I've learned thaercise is good for the brain and
it can relieve stress” (S1 5).

Annie was running in place while working on muligaition and division. |
observed students in my own class purposefullydstgnand moving while reading a
science paper. On the day | introduced the studerB®NF and shared that it was
sometimes referred to as Miracle Gro for the br@rgen Guy immediately stood up
and began doing jumping jacks.

As their teacher | noticed differences in the stugl®n our non-exercise days.

My journal includes observations that they werd¢less and appeared nervous when



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 150

we did not exercise. After giving a presentatiomh® Home and School group on the
benefits of movement for learning, two staff mensbaformed me that they were
going to start exercising immediately. Unfortungtehany schools are sending a
different message by contracting the amount of twaglable in the day for free play
and movement. lronically, this change is being maile the intention of improving
test scores.
Research Process

Our research process was a discovery with no perrdaned results. It was
met with frustration and excitement. When askedtwiingy thought of the research
itself, the students gave a variety of commentt positive and negative, but
indicating an awareness of the magnitude of the tas

Along the way, students had to face a disconndetdsn what they thought
would happen and what actually did happen. Thisgdithem to process through to a
new conclusion. “I can remember stuff from last ketll, but | can’t remember as
much from this week” (J 9). “The memory words wkeed because | am so tired”
(SJ 29). “I kind of slacked off, but that is welsdcause | got the highest memory
score | ever had (SJ 26). She went on to hypotbéblaybe it was that we
memorized words, not objects” (SJ 25). “The seclifitused on | remembered
most” (SJ 26). “The movement activity was very hetause we actually got to jump
rope” (SJ 26). “The word memory test was way hatdan the object test” (SJ 7).

After reading an article on memory, a student skdwatut, “So that's why my
mawmaw can’'t remember stuff’ (J 14). Another studkveloped a trick for

memorizing a list of twenty written words, and siared this with the group. At the



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 151

end of the study, she concluded, “You can remertitiegs in different ways and
some ways work better than others” (Sl 9).

One of the fourth grade students’ mothers told heetkinks her daughter
may become a scientist after this experience. Agratiother wrote, “I've noticed
lately he’s very much in research mode” (PCR 3).

These students want to learn. They will certaiebrih best when stress is held
to an optimal level. Whether movement and exerat$eally reduce their stress and
enhance their learning, or whether they simplyawdiit to be so, the results are quite
similar. “My life is different now because | knowame about the brain” (SJ 12). This
experience has been empowering for the studentsv‘INn a lot smarter today” (SJ
1).

In the following chapter I will discuss the integations and implications of
this research study for educators, parents, teacherators, students, and

administrators. Additionally, | will give suggesti® for future research.
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CHAPTER 5
DISCUSSION OF RESULTS

Introduction

At a time in our history when our educational deams can have global
implications, it is imperative that we support students and nurture their talents.
Fourth and fifth grade students identified as git&perience their own unique
stressors and have their preferred ways of copbifted education is a crucial
aspect of schooling in the United States and aBir@&tdrnberg & Davidson, 2005, p.
vii), and it is vital that we help gifted studeméslize that stress is a part of their
giftedness and that many possibilities exist fgieg. This is a key component in
nurturing their talents and expanding their possigs. Students are not gifted only
while they are in school. Children identified aftegl will be gifted adults who will
benefit from a large array of tools to use in lyisuccessfully with their giftedness.

The purpose of this study was to investigate thaiomship among aerobic
activity, stress, and memory ability in studentdire as co-researchers, in an
elementary school gifted program. Students pragttid®aining cardiovascular
readings with some measure of success. They dissbv®w their bodies react to
fitness challenges and what effects exercise hadl@nmemory. They explored the
possible influence that exercise may have on theiceived feelings of stress. The
research process is a daunting task for ten- awelyear old children, especially
with the necessity for consistency and attentioddail. Yet the results were

compelling.
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Children as Co-Researchers

An exceptional aspect of this research was thetf@ttthe students were an
integral part of their own study. Student voica igowerful feature of education.
“Students have always had a vested interest in ¢aleication but they rarely get the
chance to affect what and how schools teach” (MbKih) 2004, p. 79). As children
implement changes through the process of actiaarel, they are learning in a
unique and wonderful way.

Since this was their first foray into action reséait was necessary to guide
the students. However, the future holds promise¢hferstudents to play a more
integral part in the process while independently eesponsibly implementing
changes of their own design. “The idea of studaestseesearchers who explore their
own lives and connect academic information withrtben lived experience is alien
to many schools” (Kincheloe & Steinberg, 1998, B). 1The sixteen co-researchers
are poised to inspire such a change in their ftsah®ol experiences. Bognar and
Zovko (2008) argue that action research is onlymmegul if students can partake of
it “on their own terms, on the basis of their owgeds, interests and self-chosen
values” (p. 1). This, then, is the next goal fag to-researchers. It will be helpful for
them to realize the results of this study, espbciabarding the relationships among
memory, stress and movement.

Relationships Among Memory, Stress and Movement

We studied three different relationships: stressmemory, memory and

movement, stress and movement. At the epicentitreafelationships are the children

identified as gifted. The results were interestimgde more so by the fact that the
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children who were the focal point of the study, &valso the ones conducting the
research. The innocence and enthusiasm of thesean@hers gave a special
relevance to the results. “| now exercise a lotertorkeep me healthy” (SJ 8). “I
realized that with exercise people’s brains workdse (SJ 19). “To relieve stress |
think it would be good to exercise and then jukxdor a while” (SJ 22). “With
exercise | got a better memory” (SJ 25). “My ligedifferent now because | know
more about the brain” (SJ 12). We often seek aatlibughts of experts. Who are the
experts of what life is like for children identifleas gifted at this time in our history?
Obviously, it is the children, my co-researchengntiselves.

Although all three relationships were studied tlgloaut the experience,
during the course of this research the focus wohl&hge depending on the events
and the students. It is instructive to view thaulssthrough the lens of the three
relationships.

Stress and Memory

A certain amount of stress can be helpful (Brad2@6). The heightened
awareness can enhance our memories. Many cangafarticularly poignant
moment experienced in the past in which they cédirrestall minute details of the
event. Or imagine a student on the night beforexam when all senses are
heightened to recall the information needed fanasssful result. Stress can enhance
the recall.

Yet, excessive amounts of stress experiencedatbatoophic moment or
compounded over time in a chronic stress condgamimpair memory (Oei et al,

2006). Visualize that situation when an event iglsoming that a person later
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comments, “l don’t even remember driving home” Bebple asked me questions and
| couldn’t even remember my phone number.” “Whemsthing bad happens, the
brain leverages the entire body to register thalirfg, and that feeling becomes
associated with that event” (Eagleman, 2011, p. 6Bjonic stress impedes a child’s
learning in a similar way. Children who experiecbeonic stress may have higher
cortisol levels which can impede working memory i(€teal, 2006). Perhaps the
stress load of a ten- or eleven-year-old studetitergifted spectrum is tolerable. Yet,
what happens over years and years as the daigsses®f giftedness compound?

In our research, we found no relationship betwberSTAIC trait assessment
of perceived stress results and memory scorescintivo of the highest memory
recall scores were from students, one of whom vaooesi at the 77 percentile for
stress while the other scored at tfigércentile. No conclusion is apparent. But, the
observation of note from the trait scores meashyeour students is that at the outset
of the study eight of the sixteen students selésssd their overall stress as at or
greater than the $percentile. Fourteen of the sixteen co-researdhdisated a
stress level greater than one-fourth of their &yellpeers as indicated by their
responses on the State Anxiety Inventory for CkibdBy the end of the study, only
four of the sixteen students scored higher thars€epercentile, and only nine of the
sixteen students indicated their stress was hitjfaer one-fourth of their peers. The
results of this survey are just one measure ofti@ents’ stress. Recall that the
average change in perceived stress level fromefabing of the study to the end
was a 41 percent decrease in perceived stressnpilgseThe parents indicated a

concern that the students may not be fully awatéef own stress.
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Can memory influence stress? Certainly, any suatrhich calls to mind a
previously unpleasant event could trigger an agugteessful moment. The students’
memory of their frustrations with obtaining blooggsure readings appeared to raise
acute stress levels each week. One student, Glaifehad more difficulties
obtaining a reading than any other student.tHet readings at the beginning and
end of the study were at th& fiercentile and at the percentile, respectively. Yet,
before the third memory activity when students cletgal astateinventory on how
they were feeling “right now,” Claireadell’s scoras at the 26 percentile. In
comparison, that percentile indicates a heightdéensel of stress for her. She went on
to recall twenty of the twenty items on the memamgllenge that day. Did her stress
heighten her alertness? It remains to be seerifmaglated stress would have
eventually had a negative impact.

Children identified as gifted rely on their workingemories (Sousa, 2003). It
is difficult to assess how the stress levels agi@ehemory. Since children identified
as moderately gifted tend to exhibit “prodigiousmuagies” (Lovecky, 1994, p. 119),
some decrease in memory capacity may go unnoticadypical classroom. If a
heightened capacity for memory was decreased, wbbk&lapparent in the course of
a typical school day? Or would the child’s “prodigs” memory become, merely, an
adequate memory capability?

Children identified as moderately gifted have géamemory capacity, thus
there could be a greater chance for past negatiraanes to elicit stressful feelings.
Recall that Waterice’s father told of an eventgaged because Waterice remembered

a previous negative incident that seemed trividdd@ofather. Stress and memory was
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one of the three relationships studied. Another tlvadink between memory and
movement.
Memory and Movement

One of the most fascinating findings from the stu@s the relationship
observed between memory and movement. On averagenss had greater retention
when the memory challenge was given immediatelpdohg an aerobic activity.
What is even more exciting is that the studentmackedged the relationship based
on their personal experiences with the researchy tleveloped a sense of worth and
confidence that would hopefully promote a greagsilience to handling life’s
difficulties. If a memory of an unpleasant evem tiagger feelings of stress, possibly
memories of success could bolster student confelame know physical activity has
a positive association with cognition (Sibley & Ein 2003). The encouraging results
observed by the students may solidify their comnaittrto the possibilities of
movement in their own learning. The third leg of ocesearch triangle examined the
connection between stress and movement.
Stress and Movement

As we awaited our trip to the research conferetvee of the fifth graders
wanted to run laps around the school track to #esestress. Upon arrival, a third
student did jumping jacks just before the preseraiAs soon as we were finished,
all of the students asked if they could run aceopsrtion of the campus. And they
did.

The students had learned about stress and thépitiesi of using exercise to

alleviate that stress. Perceived stress ratingedsed as indicated on the STAIC trait
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results for 12 of the 16 students as displayeddnrgé 4. Only one student recorded a
higher trait score at the conclusion of the stuahoking at average scores, the
students indicated an overall 41 percent decreagerceived stress. The parents
were asked to assess their child’s stress durm@ithcess and indicated an average

trait reading lower than the initial readings bg students.

ou Students 1 = responses
at beginning of study;
Students 2 = responses
at conclusion of study.
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Figure 4.Averages of perceived stress level assessmen& sififlents, beginning

(Students 1) and end (Students 2) of study andpheents.

Studying the three relationships throughout thislgthelped us answer the
research questions proposed at the beginning dittiuky.
Research Questions Answered
* Research Question #1What physical movement activities would maintain
the interest of fourth and fifth grade studentsitdeed as gifted in a suburban

school setting?
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The students demonstrated a greater enthusiasimef@hysical activities that
were designed by other students. This may be dtleetnovelty of the activities or
the importance that an activity takes on when avised by the students. When
students are involved in designing a lesson anénstahd the goals of the lesson,
they are more emotionally invested and attacheldddearning (Immodino-Yang &
Faeth, 2010).

Ideally, a task should to be relevant to the doerder to be completed
successfully (Jensen, 2005). Perhaps it is natnineement itself that will maintain
the students’ interest, but the purpose or relevdabhind the movement. The fact
that the students participated in this study asesearchers added a relevance to the
activities that may be lacking in a study in whetlth changes were imposed by a
teacher without explanation.

The combination of mind, body and feelings makeupdifferent brain
states and are easily affected by our internaleatternal environment. These states
are constantly in flux. Engagement of our studentsally a matter of managing their
states (Jensen, 2005). If we can change the statean change the behavior and
seize the moment for learning. The way to get sttglactively involved in an
activity is to first get them into an active “stdt€he state “is the body’s environment
for making decisions” (Jensen, 2005, p. 110). Withsteps, our students can be in
the proper state to engage meaningfully and erdbtisally in an activity. These
steps include: 1) Eliminate threats, 2) Set dadglg that incorporate student choice,

3) Work to have a positive influence, 4) Manageletu emotions and teach them to



ACTION RESEARCH INQUIRY - AEROBICS, MEMORY, STRESS 160

manage their own emotions, 5) Provide relevantcaigrent activities, and 6) Give
feedback (Jensen, 2005).

Clancy (2006) recommends a combination of four mosats that can
maintain motivation and engage the students. Aessfal movement activity would
incorporate all four areas. The first exercisestlaeecontralateral and cross-the-
midline exercises. Contralateral movements arecttivat engage limbs on opposite
sides of the body in movement simultaneously. Wtherlimbs move across the body
to the opposite side, that is crossing the midlirtee second exercise type stimulates
the vestibular system which gives us informatioawdlour body in space.
Movements that involve spinning, balance, postarepcking will awaken our
vestibular system. Stretching exercises perfornmalyg and accompanied with deep
breathing can relax and rejuvenate. Finally, aerabtivities will stimulate blood
flow and give a heightened sense of well beingri€a2006). Our 20-minute
exercise routine encompasses many features afuggested combination.

This variety of movement activities, made meanihgiuthe students, and
practiced when they are in an optimal state maneththe interest of the fourth and
fifth grade students. As noted above, giving thelshts this information and
allowing them to take ownership of the activityaipowerful method of maximizing
student engagement.

* Research Question #2What, if any, changes will occur in perceivedss
feelings reported by the students and their paiates increases in school

time aerobic activities?
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Based on the results of the State Trait Anxietsehrtory for Children,
perceived stress levels were reduced for 12 oléstudents and remained constant
for two other students. One student indicated adrigerceived level of stress and
one student was unable to participate in the fisgessment. In addition, students
indicated through their writings, interviews, arddiaties that exercise was an option
when confronting a stressful situation.

When completing the inventory on behalf of thda;hthe majority of parents
(ten of the fourteen respondents) scored theid&slhaving a lower stress level than
the child recorded. This disparity may, in fact,gbgource of childhood stress.
Perhaps the children did not sense that their patarly understood their feelings of
stress.

Coddington (1984) listed 36 events which couldls®urce of childhood
stress. Besides the more obvious items, such afetith or severe illness of a parent,
sibling, or pet, a move, a divorce, or loss of figntime and income, Coddington
listed other more surprising events. He indicabed being told you are attractive by
a friend, failing to achieve something you reallgnt; being invited to join a social
organization, and an outstanding personal achientoa® all be sources of stress for
children. In the mind of a gifted child, what isnsidered an outstanding personal
achievement? Of course, only the child can colyedtress that question.

Coddington’s colleague, James Humphrey (1998) chddéy stressors for
children that included such things as “when teaclden’t treat me like a person,”

“when | don’t get credit for something I did,” “ tair punishment,” “teachers who
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think they know it all,” and “kids who make fun ofe.” This list resonates in the life
of the child identified as gifted.

In the gifted child, additional sources of stressy include the asynchronous
development of the child, the quest for perfecsamnithe overexcitabilities
mentioned previously, not finding peers who seenbdd the way they do, and the
reaction of others to the gifted child. “Adultsefthave little sympathy for the gifted
child’s excessive stress” (Webb, Gore, Amend, & De¥, 2007, p. 129).

It is not the events listed above that causettless but rather our reactions to
those events. It is not the role of the adults gified child’s life to point out the
causes of stress, but it is crucial that thosetadulpport the child and aid in helping
the child manage individual stress. We must teaditipe self talk and offer
opportunities to fail safely in order to build thrasilience in our students identified as
gifted. In my classroom, we celebrate mistakeqdEations that the opportunity for
learning exists. We have student-made signs tlyat'at’s easy, you won't find it
here.” When a student proclaims, “This is hard¢’ ¢hildren know that | will respond
with a smile and the words, “Thank you, that's senderful to hear.” | remind the
students that | will never steal their chance togile.

If the students in this study report experienarigssened sense of stress, this
is indeed a positive result. Whether these redpeeceptions of stress are due to the
increase in aerobic activity is unclear. The pa@mthe Parent Focus Group
indicated that the word stress was never even orediat home. Possibly the fact

that the topic was exposed and discussed wasss selever in itself.
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* Research Question #3How would performance on measures of declarative
memory capabilities be affected by aerobic exefcise

Overall, declarative memory scores were strongdr &companying
exercise. An intriguing finding was that retentafter 24 hours was stronger in most
cases with accompanying exercise. Students’ aveedgetion after exercise was 80
percent, while the average retention without exsereras 59 percent. One student
remarked that she could remember words from thaque week, when she had
exercised, but she could not remember the words the day before, when she had
not exercised before the memory challenge.

An activity which causes greater participation iawvement can carry long
term benefits for the students. Exercise has beaé&ffects on the neurological
system including increasing the number of cap#éswaround neurons which brings
more blood and oxygen to the brain, stimulatingghaduction of dopamine and
serotonin which enhances mood and relieves depresacreasing the production of
endorphins which enhance alertness, improving i@atitnes, and stimulating the
growth of nerve cells (Jensen & Dabney, 2000).

Enhancing mood works to enhance learning. “Emagioides
learning...much like a rudder guides a ship” (Immadifang & Faeth, 2010, p.73).
Not only is the brain engaged when the childremaoging, but the movement’s
effects on mood provide a stabilizing force thagsgithens the learning as well.

“Despite the extraordinary quantity and qualitybodin-based research that
calls for motion activities to be utilized in thestructional setting, these types of

activities are not being consistently implementedlassroom practice”
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(Summerford, 2009, p. 2). Whether movement is eggaldo anchor learning, to
energize students or to have fun, it is obviouslgssential element to the classroom.
As the students saw their positive results with mgnscores being enhanced when
combined with movement, they were motivated toip@dte in movement activities,
which may increase their decision to move in atpasiearning cycle.

» Research Question #4What would the students identify as their prefeérre
coping strategies both at the beginning of theysaurdl at the conclusion?
Students did not identify a major change in tipeaferred coping strategies. It

is unclear, however, that fourth and fifth gradems consciously aware that they are
employing specific strategies to cope.

Acute stress and chronic stress are handled wifdreht coping strategies.
Perhaps this study made the students more awd#neiobcute stress and more at
ease in discussing those situations that triggém the midst of acute stress, a student
may rely on strategies that bring immediate redigth as a verbal outburst, crying,
temporarily withdrawing from the moment by closimige’s eyes or changing a
situation, or employing a quick physical flare-&®ecall that Sir Isacc Drewly said he
wanted to punch a wall. In addition to aerobic\atiis, another study might teach
students the benefits of slow, relaxation movement®mbat acute stress.

Incorporating physical activity as a regular pHrone’s lifestyle may serve
more as a buffer for chronic stress. It remaindaarovhether the fourth and fifth
grade students have adopted this concept. Alththgbarents indicated they saw

their children under stress, the parents agreddtibachildren themselves may not be
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aware of their stress. The “carrot” that may kdepdhildren physically active may
be their discovery that exercise enhanced theinieg.

It has been recommend that “school-aged childnenilsl participate every
day in sixty minutes of moderate to vigorous pbgkactivity that is enjoyable and
developmentally appropriate” (Strong, Malina, BliekDaniels, Dishman, Gutin,
Hergenroeder, Must, Nixon, Pivarnik, Rowland, Tyé&sfrudeau, 2005, p. 736). We
must have a greater emphasis on such activityarst¢hools. Unfortunately, some of
the parents in this study believe their childrem getting enough physical activity
through their organized sports and dance activitiegk et al (2010) would disagree.
In their investigation, they found that fewer tr@re-fourth of the youngsters they
studied obtained the recommended sixty minutesaafarate to vigorous physical
activity during sports practice. The younger thédckn, the more time is necessarily
spent on instruction or waiting in line. “It shouldt be assumed that youth sports are
highly active” (p. E2).

In response to the email query regarding a chddtsvity level, parents
replied by listing which sporting events were oe thild’s weekly calendar.
Actually, this was not a direct answer to that dgioes Simply jumping rope, jogging
in place, riding a bike, or working a continuouscait on a playground apparatus
would afford the benefits that Strong et al (20@gommend. Each student that
participated in the Midwest Regional QualitativesBarch Conference was given a
jump rope as a token of appreciation and as arratgm to continue to be

aerobically active.
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* Research Question #5What changes would occur in students’ physical
indicators of stress taken before and after acrattivities?

Since the cardiovascular data collection was nitt frustration or a lack of
success by students at various times during thdystt is difficult to pinpoint exact
changes in physical indicators of stress. Additilgnéhe very act of attaining the
measurements became a source of stress.

In a future study, the emphasis could be strmtiythe heart rate. This would
be an easier concept for the students to understah@ simpler reading to obtain
without the need for monitors.

When looking at the heart rate data only, we waxlplect to see a restoration
to the initial baseline reading within forty minatef the stressful (memory) activity.
According to the theory of allostatic load (McEw@004) the children experiencing
a greater chronic stress would have more diffictdtyrning to original baseline
readings within forty minutes. One would expect¢hédren with the lowest
perceived stress scores to have the easiest rimtooé heart rate after the stressful
event, the memory activity. Yet there is no cledationship between perceived stress
levels and heart rate restoration.

Several factors may explain the disparity. Fifsilh these readings were
obtained by young children, some of whom were uatlégast a small amount of
acute stress just by virtue of taking their cardsnular readings. Additionally, the
children were solely responsible for accuratelyrdimg those readings and entering
them in their data log. It cannot be stated withiaiety that heart rate readings were

not inadvertently written as systolic readings ieewersa. Not all readings were
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taken at the proper intervals due to lack of susfoédirst attempts by some of the
students.

Another factor to consider is that the childrgoésception of their own stress
may not be an accurate depiction of the stresséinlives. Parents shared a
disparity between the behaviors they observe ifhtme and their thoughts
regarding the child’s awareness of stress. It ssiiide that the co-researchers under-
or over-emphasized their stressful feelings depegndn many factors in their lives at
the time they completed the surveys.

Additionally, the memory activity itself may noave been a stressor for some
children. It was essential that | maintained a hegabetween emphasizing the
importance of accurate, best possible memory xetii@hile not over stating the case
to the point where students may be tempted to engagnethical behaviors to
achieve a higher memory score. It may be thatdaresstudents, the memory activity
was not a “big deal” and nothing to cause greatrala

Finally, the general fitness level of each studeotld play a role in
determining their cardiovascular fithess. For satuglents who are more aerobically
fit, baseline readings may be restored more quidkfvertheless, it was a fascinating
study and one that would be curious to repeat thighright parameters.

This would be especially interesting to make mtamily activity that would
involve parents, siblings, and the co-researchex weekly basis in the home. It may

have the hidden benefit of engaging the entire lfamia regular aerobic activity.
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* Research Question #6What, if any, attitude changes toward physical
exercise would be noted in fourth and fifth gratielents acting as co-
researchers after three months of interventions?

Perhaps the most transformative result, when campthe six research
guestions, is the students’ attitudes toward playgxercise. Months after the study
was completed, the students continued to ask faviment breaks” when studies
were tedious. When | notice a lull in my studemt$erest level and observe that they
are not in an optimal state for learning, | voicg ebservation and tell them it is time
to move. The students who acted as my co-researobger question this suggestion.

The younger children in the school’s gifted pragrdaappily engage in
movement activities whenever | make the recommeénlats well. But in years past,
the older children (fourth and fifth graders) woslometimes offer resistance to my
suggestion. | have not experienced that reluctaitethese students even once since
this study has taken place.

When the fourth graders were offered the oppatyitoi prepare a movie that
could serve as the culmination of their school ydey debated and finally agreed to
produce a message on the benefits of exercisehmer learning. They produced a
movie called “Exercise on Trial” in which they peseted several vignettes depicting
the effects of exercise in different situations{taking, piano playing, solving math
problems and puzzles). The students gave humotrapals of the positive and
negative results when exercise was neglected on vilaecompanied the challenge.

At the conclusion of the movie a fourth-grade spplegson turned to the camera and
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said, “So, America, keep moving.” Her fellow clasdes leaped up behind her and
shouted, “Exercise rocks!”

At the conclusion of the research conference ptatien, the four mothers
who accompanied the students spoke enthusiastadadiyt the results. An
educational outreach to other parents and teacbetd bolster a positive attitude
toward movement and its relationship to learning siness management.

A self awareness that movement can enhance thentian and learning is a
life-long tool that the children can carry with thento higher education and life.
Webb (2007) advocates for three factors to be ptdeea child to lead a successful
and healthy life. Those components are stress neamaf, self-awareness, and
interpersonal skills. Successful movement actisitian incorporate all three
components. We want our children to be confidentlaalieve in their own abilities
to make thoughtful decisions and encounter sucttaissvital that they are aware of
both the causes of stress in their lives and Hizlity to cope with those stresses in a
positive way.

The child who enjoys movement activities develogemse of worth and
confidence which promotes a greater resilienceatalle life’s difficulties. In turn,
that resilience strengthens the child who may beereaergized to participate in
movement activities in a wonderful symbiotic redaship.

Suggestions for Future Studies

This study was conducted with fourth and fifth gratiudents identified as

gifted. Each student appeared reasonably fit watblowvious physical limitations. The

children and their parents indicated a certainlle’@volvement in physical
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activities outside of the regular school day. Sgheat studies might consider
students not identified as gifted, students oldgroanger, students of various fitness
levels, or a study of greater length.

If parents engaged in a similar study, coming togebn a regular basis to
partake in memory challenges with and without akerabtivities, they might see
similar results. Regardless, having the parentaged in the same tasks, would lend
credence to the study and possibly engender greapgort and compliance during
the non-school hours. Similarly, having a groupeaichers involved in a like study
may change perceptions in the regular classroom thie school as a whole.

It would be interesting to pursue comparable ssidioting differences
between genders. Do boys or girls benefit more fearcise? And does the length
of aerobic activity time required to see a berdiffer for boys compared to girls?

Certainly, declarative memory would not be the dakks that could be
affected by aerobic activities. Would movement\atiéis have a greater or lesser
effect on other types of memory such as episodpracedural memory? Are there
more effective ways to test memory with childrepat&l reasoning, time on task,
and efficiency of learning may also be altered bgrpmovement activities.

Although this research study was conducted witbestts in a gifted setting,
certainly all children have their own sources oéss$. What are the common sources
of stress among children in a regular classroom® kigght they differ from their
classmates identified as gifted? What are the chosgthods of coping?

Are there better, less frustrating, methods foesssig children’s

cardiovascular levels in the classroom before,nduand after such activities?
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Perhaps only gathering heart rate data would hefi@ient measure for younger
students, especially when data is derived by thidreim themselves. Heart rate
monitors worn continuously on the wrist that cacore and store data may alleviate
some frustrations. What else can we learn from siath?

It is likely that the results of many of these stésdwvould show interesting
results. Having the students entrenched in theysdado-researchers added a
significant dimension. It gave the students a \steerest and purpose in what they
were doing and enhanced the results. This facetidgt@ considered if similar
studies were to be conducted in the future.

Although more questions remain at the end of thee@ss, compelling
evidence was gained from the study. The benefiexefcise to enhance the lives of
the children in the study are an exciting posgipilts applications to education are
worthy of consideration.

Applications to the Classroom

What can teachers begin doing today as a resthi©&tudy? Frequently an
article is published in a newspaper, magazine n@yor newsletter regarding fitness,
movement, exercise, and/or recess. All indicatebreefits of regular physical
activity. Many bemoan the sedentary society weiliver the lack of movement
opportunities in school due to pressures to rasedcores.

The answer seems quite simple. Move! Throughoustheol day, teachers
must find opportunities for students to move. fagses have been cut back or
canceled at a school that is no reason for a teacheo take students outside. A

walk around the school building while discussingic in Social Studies is a
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wonderful way to incorporate movement and learnigth problems? Shout out the
problem and have students jump the number of tegesl to the answer. Recount a
sequence of events with a partner while passirgjldack and forth. Construct a
story that passes from person to person while nghfiom one point to another.
Impart facts to the class while each student nsrtbe slow stretches of the teacher.

Are teachers hesitant to allow students to movwenorthodox ways while
learning in the classroom? The typical kindergadi@assroom may allow many
opportunities for movement. Why do we see thosedppities decline as the
students get older? As you are reading these wardsg/ou sitting still? When was
the last time you moved?

As teachers we must engage in purposeful movenctimitees. We read in
front of our students to indicate our love of remdiWe share passages we have
written so our students know that we are writeys, We want our students to know
that we are life-long learners. Our actions speaklér than our words. Are we
physically fit? Do our students know that we talkeet before or after our school day
to maintain our own cardiovascular health?

The educational community must relay the importasfgehysical activity to
the young citizens in its charge. Both by exampie lay incorporating movement
into our lesson plans, we can incorporate necessawement into all aspects of the

school day.
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Applications to the School and District

Do our schools provide opportunities for parents atihher community
members to be physically fit? Schools could offeening fitness classes for parents,
Saturday morning fun runs, or Sunday afternoon bdes.

Many schools offer breakfast programs for childi@artainly, a healthy
breakfast is a crucial element of a successful Hayw many schools and districts
have a movement component included as well? Thaerisinly a less costly addition
to the children’s preparation for the day. Manydstuts arrive at school after a
lengthy bus ride. It is wonderful that they haVereakfast available. A movement
activity before the start of a rigorous school @dapuld also offer substantial benefits.

As school districts continue to bolster curriculand show that the
community’s investment is being spent wisely, iingportant that administrators
realize that simply lengthening a school day oreasing instructional time is no
guarantee of greater achievement or higher teseésc8itting in a desk longer will
not ensure more learning.

Children come to school eager to learn. Parentd g&r children to school
entrusting that the school will support childreatsademic growth. Certainly, teachers
and administrators want to see every student aehtevery possible advantage must
be pursued for the benefit of all. If an activignchave a positive effect on a child at
minimal cost of time and money, it should be supgmbby all who care about the
future of our children. Districts should adopt p@s that incorporate movement as a

necessary component of the educational day.
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It is difficult to imagine any administrator, schdomard member, curriculum
supervisor, or school principal who would not supploe health of the students in
their charge. A healthy student can take greatearadge of the many opportunities
offered in the course of a school day. A vigoropgraach to incorporating
movement in a school day is an essential comparfaarisuring the health of the
students.

Applications to Teacher Educators

Our universities are incubators of education’s fieitin the teacher education
field, it is not only necessary to impart knowledyé to infuse the art of teaching
into the preparation of our pre-service teachems.t¥dch by example as often as
possible utilizing strategies that our future tesashmay one day use in their own
classrooms. How often do we allow time for movemerguch university classes?
Certainly a thirty-second physical activity intetkiconducted periodically during a
presentation would serve to reinvigorate the sttglas well as to demonstrate the
benefits of such a teaching methods.

A future teacher has a great deal to learn in & stmount of time. It is vital
that the professors responsible for imparting kealgk to the pre-service teachers
remind these students about “the complex interp&iween mind and body that
engages the learning brain” (Jensen, 2000, p. 15).

Applications to Parents

Should our schools mirror the home? Or shouldhaunes mirror our

schools? That may be a debate for another timeaather study, but

unquestionably children would benefit from congsisiebetween the two
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environments. School days are getting longer inyn@aaas which translates to less
time at home. When students return home at thetadchool day, there are
precious hours remaining until it is time to sle€prtainly rest and relaxation are
necessary components of anyone’s day. However, sameellotted for movement
activities would be time well spent.

Parents can model such behavior for their childygemonitoring fitness
regimens. As children see that fithess and dailiyic are important to parents, the
inspiration for the children follows naturally. Widut ever be possible to walk to
school? If family dinners are considered an esakf@ature of student success, how
much more powerful would it be if the dinner weo#dwed by a family walk? Could
the morning start ten minutes earlier with sometshing activities?

The home is the greatest support for the schoditnAss partnership between
the two entities could only serve to better thediwf the students. An ideal home-
school partnership would support family activitissdecreasing the amount of
homework if it is deemed that too much homewornrecluding necessary family
activity time.

Informational meetings in which parents and guansliean learn of the
importance of aerobic activity in learning will ¢@r to bolster the support of parents
as they strive to support their children.

Applications to Students
Perhaps the best advice for students would conme éther students. Sir Issac

Drewly shared:
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| want gifted students to know, working out is dtééou get exercise and you
can improve your memory. Just because you’re sdo@sn’'t mean you're

perfect and you can always improve yourself and yoemory. (SJ 25)

If a similar study were to be conducted in giftéassrooms across the globe,
students may have a heightened awareness of thetestmo benefits of exercise;
which could catalyze aerobic activity as a regpkait of each student’s day.

So much of a child’s educational experience is hasewhat is permitted or
presented. Incorporating movement into the regadhool day may still require a
degree of permission, but integrating movementaardbic fitness into a lifestyle
can be in the control of the student. The sens®wirol can yield attitudes of self-
worth and resilience which can empower the studérit is not only true for the
child identified as gifted, but certainly a worthgal for all students.

Conclusion

What, then, is the key component of this researsh? giftedness and stress?
Is it how movement activities in classrooms caedffearning? Is it aerobic activity
and how it can contribute to combatting stressfthe benefits of students being
actively involved in their own action research? Mesagine the possibilities as
children identified as gifted learn to recognizattbtress is a natural part of life and
discover movement may be an option in coping witt stress. As they learn to
advocate for themselves to incorporate movementi@es into the learning
environment, they will be armed with powerful tofds lifelong success. As key
players in their own learning improvement study, plositive changes will likely

have more lasting effects.
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It is not easy being a gifted student. As the sttslshared what causes them
stress, they listed: “when people bully me becdunsgifted,” “when everyone
expects me to get the answers right,” “when it'sgand enough,” “being a nerd,”
“always trying to be better” (J 2).

Gifted children tend to derive pleasure from a lgmagje, to be fiercely
independent, and to be somewhat introverted (Wjrir896). These qualities add up
to a childhood experience that is “both more pleasle and fulfilling, and more
painful, isolating, and stressful than that of &tverage child” (Winner, p.213).

Regular exercise is beneficial and can act aslddateal with stress. Hence,
we should find ways to inculcate this attitude ur school children. With children
identified as gifted, the finding that memory candmhanced with prior movement
activity may be the “hook” that brings exerciseoifivicus for the students. Granted,
this may not be the primary reason for exerciseraodement to be a regular part of
a classroom curriculum, but it may be the driviongeé that brings it to the attention
of the students.

Children may have difficulty seeing the larger pret of exercise as a long
term life choice with profound benefits. Demonstrgtto children that short term
exercise will be helpful in the immediate time freamith declarative memory tasks
will bring aerobic activity to the forefront. Onséudents are aware of the possibilities
of exercise, the prospects of long term life cheitet include movement activities
begin.

Most of the students in this study indicated a ofida in perceived stress at

the conclusion. Perhaps the exercise itself wash@oteason. It is possible that the
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exercise before a memory activity gave the childgréeeling of control over certain
outcomes that helped alleviate stress. This pnaetititude bodes well for future life
choices. Just as our research indicated that dldests were unaware of their own
chronic stress, they may also be naive regardiegdie that exercise can play over
the long term to ward off the negative impact & gtress.

Children identified as gifted have unique charastess and challenges. With
supportive families, knowledgeable teachers, asiiiaang sense of self-efficacy,
students will grow to be confident adults armedhveibping strategies that will help
them to become successful citizens in our world.

As Dr. Rocky said, “With fithess great things happe
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APPENDIX A

20 Minute Aerobic Activity Suggested Plan
(per suggestion of Dr. Tom Loughrey, UMSL, persa@mhmunication, July, 2010):

1 min — Warm up

5 min — Cardio

2 min — Reaction Time activities
3 min — Brain Gym activities

3 min — Balance activities

5 min — Cardio

1 min — Cool down
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APPENDIX B

Institutional Review Board Approval Letter

OFFICE OF RESEARCH ADMINISTRATION

University

o Missouri
St..LOl_llS_ Interdepartmental Correspondence

: |
—————
The UM-St. Louis Human Subjects Committee reviewed the following protocol:
Name: Denise M. Ford

Title:  An Action Research Inquiry Into the Relationship Among Aerobic Activities, Memory
and Stress With Students

This proposal was approved by the Human Subjects Committee for a period of one year
starting from the date listed below. The Human Subjects Committee must be notified in
writing prior to major changes in the approved protocol. Examples of major changes are
the addition of research sites or research instruments.

An annual report must be filed with the committee. This report should indicate the
starting date of the project and the number of subjects since the start of project, or since
last annual report.

Any consent or assent forms must be signed in duplicate and a copy provided to the
subject. The principal investigator is required to retain the other copy of the signed
consent form for at least three years following the completion of the research activity and
the forms must be available for inspection if there is an official review of the UM-St.
Louis human subjects research proceedings by the U.S. Department of Health and Human
Services Office for Protection from Research Risks.

This action is officially recorded in the minutes of the committee.

Protocol Number Date Signature - Chair

| e [ 00N e
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APPENDIX C

STAIC “How | Feel” Questionnaires Forms C-1 and C-2

HOW-I-FEEL QUESTIONNAIRE
Developed by CD. Spielberger, CD. Edwards, J. Montuori, and R. Lushene
STAIC Form C-1

Age: Date:

o ® ® N o o & wN

DIRECTIONS: A number of statements which boys and girls use to describe themselves are
given below. Read each statement carefully and decide how you feel right now. Then put an
X in the box in front of the word or phrase which best deseribes how you feel. There are no
right or wrong answers. Don’t spend too much time on any one statement. Remember, find
the word or phrase which best describes how you feel right now, at this very moment.

very calm Q calm not calm

a
very upset O upset O not upset
very pleasant  pleasant Q not pleasant
a

Very nervous O nervous not nervous

very jittery Q jitter "cﬂ\littery
very rested Q rested ?/ﬂ?irtsted

very scared ?a\',ar d 'f cared
very rel; xe re\a ed \ relaxed
worrjed 'j wornied not worried
very satisfigd :Ijztisfied 0 not satisfied
very frightened a frightened O not frightened
very Rappy d happy O not happy
very sure Q sure O not sure
very good O good O not good
very troubled  Q troubled 4 not troubled
very bothered [ bothered 3 not bothered
very nice O nice O not nice
very terrified Q terrified 3 not terrified
very mixed-up O mixed-up O not mixed-up
very cheerful O cheerful O not cheerful

STAI-CH Sampler, @ 1970 Dr. C.D. Spielberger. All Rights Reserved.
Published by Mind Garden, Inc., www.mindgarden.com
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Name:

—

—

12.
13.
14.
15.
16.
17.
18.
19.
20.

. l'worry about making mistakes

o L 2 N o ok wDb

. Unimportant thoughts run throu

HOW-I-FEEL QUESTIONNAIRE

STAIC Form C-2
Age:

Date:

193

DIRECTIONS: A number of statements which boys and girls use to describe themselves are

given below.
often true for you.

Read each statement carefully and decide if it is hardly-ever, or sometimes, or
Then for each statement, put an X in the box in front of the word that

seems to describe you best. There are no right or wrong answers. Don’t spend roo much time
on any one statement. Remember, choose the word which seems to describe how vou usually

feel.

Q hardly-ever

| feel like crying Q hardly-ever

| feel unhappy Q hardly-ever

| have trouble making up my mind Q hardly-ever

It is difficult for me to face my problems Q hardly-ever

| worry too much Q hardly-eve

Q hardly-eve
| am shy D/ﬂ@i\ev
| feel troubled .............ocerrrreeeeeaeerereeee \//“\ 0 h{ Jy- elr

| get upset at home

and bother me

. lworr Zm@t schoat”... ) \ SR SO R O
Ihav tré&e/gc{dm at fo do
I notb& my hearq a‘td1 ...............................
lam s e)} AFPRI oo Q hardly-ever
Iwo bou parents ..................................... Q hardly-ever

My hands getsweaty......coooiiii Q hardly-ever

| worry about things that may happen Q hardly-ever

It is hard for me to fall asleep at night Q hardly-ever

| get a funny feeling in my stomach..................... Q hardly-ever

| worry about what others think of me Q hardly-ever

0000000000 DO

sometimes QO

o

sometimes
sometimes
sometimes

sometimes

S %‘Lq'leg.l
lso

sem

000 000D

i

sometimes
sometimes
sometimes
sometimes
sometimes
sometimes
sometimes
sometimes
sometimes

sometimes

0000000000 DO

sometimes

STAI-CH Sampler, ® 1970 Dr. C.D. Spielberger. All Rights Reserved.

Published by Mind Garden, Inc., www.mindgarden.com
4

often
often
often
often
often
often
often
often

often

often
often
often
often
often
often
often
often
often
often

often
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APPENDIX D
Student Open-Ended Interview Questions
Student Open-Ended Interview Questions at beginningf study:
.Describe a perfect and relaxing way to spend adaay.

Some people say that gifted students experience stm@ss than other students, how
do you respond to that?

Tell me what you do when you are feeling worriecoxious. What you would like
to do?

What is your favorite type of physical or aerobotivaty?

Student Open-Ended Interview Questions to be usecdear completion of study:
How has your research study gone?
What have you found most interesting about thidys2u

What has surprised you about our study?
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APPENDIX E

PARENT FOCUS GROUP SESSION
November, 2010

Handout:Helping Gifted Students with Stress Management

ERIC EC Digest #E488

Author: Leslie S. Kaplan

1990

From handout: Stress is the body's general resporesgy intense physical,
emotional, or mental demand placed on it by onesedthers. While racing to meet a
deadline, dealing with a difficult person, or eama poor grade are all stressful, so
are the excitement of playing a lively game of ienfalling in love, and being
selected to join a special program for gifted shisle

Question Prompts:

What similarities do you see between you and ybiude

What do you see as some situations that raisegjolar's level of stress?

How are these situations different or similar tos that may have caused stress in
your childhood?

What types of behaviors indicate to you that yduldcis approaching or has reached
a threshold of too much stress?

Typically, how does your child cope when the stiess become overwhelming?
How does your child’s stress level affect the tdghe family?

What did you do as a child and what do you do ndwemwyour own stress becomes a
concern?

What do you hope your child knows about managisghiher own stress?
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APPENDIX F
Parent Collected Response Questions
End of Week 3:
Now that we’ve been working in our research forravenonth, what conversations

have you had with your child about our study?

What changes, if any, are you noticing in yourahikactivity level?

End of Week 6:

Now that we’ve been working in our research forrawe months, what

conversations have you had with your child aboutsbudy?

What changes, if any, have you noticed regarding gbild’s stress level or attitudes

regarding stress?

End of Week 9:

Now that we’ve been working in our research forrabeee months, what

conversations have you had with your child aboutsbudy?

What do you think has changed with your child enifg because of this study?
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APPENDIX G

Initial Coding Themes

Exercise Brain

Stress Allostasis

Parent stress Movement at school

Stress triggers Coping

Different personalities Sleep

Perfectionism Memory

Research Role models/parent/child support
Blood pressure Parent/child similarities

Fitness No acknowledgement of stress
Attitudes Resilience

Parent support

As the coding process was refined, three largenéseemerged:
Stress
Coping

Fitness.
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APPENDIX H
Student Data Graphed by Co-Researchers

The students created excel files and graphed ¢hailiovascular readings
alongside their memory scores. The state/traitescare added for interest. Three
students’ scores are displayed. Grease Monkeya/stit results placed him in the
lower third of overall percentiles. Dr. Rocky’s t&térait results indicate that she is in
the middle third in perceived stress indicators.I§icc Drewly’s scores placed him
in the upper third for perceived stress.

Grease Monkey
Day 2

Diastolic _[Heart rate |Day 1

80

6

120

99

64

78

State/Trait Readings:

26/37

150
100

TERT

-

Cardiovascular Data

—g=—S5ystolic
== Diastolic
==y Heart rate

2 K N W oA U o@; N
T

Memory

Day 1 Day 2

Figure H1.Grease Monkey's State/Trait Results for Activity8th exercise (as

displayed at the school event in May).

Activity 4

Grease Monkey

Systolic | Diastolic

Heart rate

Day 1

Day 2

64

T3

5

114 53

84

Slate/Trait Readings:

26137

100

==

Cardiovascular Data

‘tf; —p=Systolic

=== Diastolic
=y Heart rate

62 ——M

2.8
5.6
5.4
5.2

4.8
4.6
4.4

Memory

Day1 Day 2

Figure H2.Grease Monkey’s State/Trait Results for Activitydthout exercise (as

displayed at the school event in May).
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Activity 3 Dr. Rocky
Systolic | Diastolic |Heart rate |Day 1 Day 2
105 71 99| 19 16
64 35 147| Memorv
104 72 122
84 55 115 av 5
84 55 114 19 -
State/Trait Readings: 63/67 18 ~
. 17
Cardiovascular Data 6 |
200
15 -
150

==r=Heart rate

—t—Systolic 14
100 -
! ! ==jij==Diastolic Dl Lyl
T T

Figure H3.Dr. Rocky’s State/Trait Results for Activity 3, Wwiexercise (as displayed

at the school event in May).

Activity 4 Dr. Rocky
Systolic  |Diastolic  |Heart rate |Day 1 Day 2
112 173 102 15 7
113 61 85 Memorv
98 67 100
119 75 84 B
96 67 90 14
12
State/Trait Readings: 63/67 o 4
- 8 1
Cardiovascular Data 6
200 4
n 2
150
—t=—S5ystolic 0
100 4 === Diastolic v v
50

==ge=Heart rate

Figure H4.Dr. Rocky’s State/Trait Results for Activity 4, Wwdut exercise (as

displayed at the school event in May).
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Activity 3 Sir Isacc Drewly
Systolic  |Diastolic [Heart rate |Day 1 Day 2
104 66 76 14 8
120 46 111 Memory
117 67 95
95 52 84 13 g
94 65 82 14
12
State/Trait Readings: 99/76 10 |
. 8
Cardiovascular Data 6
150 “
2 4
100 - =—g=Systolic 0 -
. . Day 1 Day 2
e d == Diastolic

==jr=Heart rate

Figure H5.Sir Isacc Drewly’s State/Trait Results for Actividy with exercise (as

displayed at the school event in May).

Activity 4 Sir Isacc Drewly
Systolic  |Diastolic |Heart rate [Day 1 Day 2
103 70 90 14 11
133 66 87 Memory
a7 62 88
98 69 78 €
64 35 81 14
12 A
State/Trait Readings: 99/76 10 |
. 8
Cardiovascular Data 6
150 4 1
P
100 e Systolic 0 +
. . Day 1 Day 2
= =il Diastolic

~u

==gr=Heart rate

T T T T
1 2 3 4 5

Figure H6.Sir Isacc Drewly’s State/Trait Results for Activily without exercise (as

displayed at the school event in May).
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APPENDIX |
Informed Consent for Child Participation in Reséaictivities

Division of Teaching and Leaning

. . One University Blvd.
UanCrSlty St. Louis, Missouri 63121-4499

of Mi 1 Telephone: 314-516-5483
Missouri Fax: 314-516-5348
St.Louis E-mail: dmf4gb@mail.umsl.edu

Informed Consent for Child Participation in Researd Activities
ACTION RESEARCH INQUIRY - RELATIONSHIP AMONG AEROR}
ACTIVITIES, MEMORY, STRESS

Participant HSC éygdrNumber__ 100809F

Principal Investigator Denise M. Ford Preone Number 314-415-6742

1. Your child is invited to participate in a resgastudy conducted by Mrs. Denise
Marie Ford and Dr. Deborah Moberly. The purposth research is to study the
relationship that aerobic activities may have wittmory as well as the stress
levels of children.

2. a) In your child’s classroom, we will learn ttiger about how our brain works and
how stress may have an effect on both our bloosispre/heart rate levels as well
as our memory capabilities. All students in thesslaill do a number of activities
related to this subject in the fourth/fifth gradereculum. Your permission is
requested to use your child’s data from these ifiesvin this research project.
Your child is not asked to do anything outsidehe&f hormal classroom activity.

Approximately 16 students will be involved in tihesearch.

b) The amount of time involved in your child’argicipation will be 4 months, the
length of this curriculum unit.

3. There are no anticipated risks involved in usgigour child’s class work as data.
There are no direct benefits for your child’s papation in this study. However,
your child’s participation will contribute to knoedige about stress and children.

4. Your child’s participation is voluntary and you melyoose not to let your child
participate in this research study or to withdramryconsent for your child’s
participation at any time. You or your child willOT be penalized in any way
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should you choose not to participate or to withdr@hildren may choose not to
participate even if parents give permission forhsparticipation. There are a
variety of activities and centers available in thkeessroom that your child may
choose as an alternative to the proposed studyitaegi

5. We will do everything we can to protect yourldisi privacy. As part of this effort,
your child’s identity will not be revealed in anylgication or presentation that
may result from this study. In rare instances,seaecher's study must undergo an
audit or program evaluation by an oversight aggsagh as the Office for
Human Research Protection). That agency would dpgined to maintain the
confidentiality of your child’s data.

6. You will be offered the opportunity to completsurvey on two separate occasions
asking questions regarding your child’s perceivaatl of stress at the time of the
study and as an overall general state of mind. Sufrtiteese questions may be
sensitive in nature. You may choose not to answegioa all of the questions in
the survey.

7. If you have any questions or concerns regarthisgstudy, or if any problems
arise, you may call the Investigator, Denise Far82d-425-6742 or Dr. Deborah
Moberly at 314-516-6821. You may also ask questarsate concerns
regarding your child’s rights as a research paudiot to the Office of Research
Administration, at 516-5897.

| have read this consent form and have been givehd opportunity to
ask questions. | will also be given a copy of thonsent form for my
records. | consent to my child’s participation in he research described
above.

Parent’s/Guardian’s Signature Date P&kmardian’s Printed Name

Child’s Printed Name

Denise M. Ford

Signature of Investigator or Designee  Date estigator/Designee Printed Name
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APPENDIX J

Assent to Participate in Research Activities (Ms)or

One University Blvd.

University St. Louis, Missouri 63121-4499
of Missouri Telephone: 314-516-5483

Fax: 314-516-5348

St.Louis E-mail: dmfagb@mail.umsl.edu

Assent to Participate in Research Activities (Minos)

ACTION RESEARCH INQUIRY - RELATIONSHIP AMONG AEROE!

ACTIVITIES, MEMORY, STRESS

1. My name is Mrs. Denise Ford.

2.

| am asking you to take part in a research studwplse we are trying to learn
more about the effects of exercise on children.wWaader if exercise can help
reduce stress and enhance memory.

If you agree to be in this study you will let meeyur schoolwork as data. |
will collect your journals, cardiovascular and megntest results and analyze
them. You will not have to do anything except fouy regular class work.

4. Being in this study should not harm you in argyw

5.

If you don't want your data to be used in this giuiddoesn’t have to be used.
Remember, being in this study is up to you, anom®will be upset if you
don't want to participate or if you change your dhiiater and want to stop.
Even if your parents have agreed that you can iborté;, you still have the
option of not allowing your data to be used. Wd tilve our regular
classroom activities, which you will be expecteditojust as with all of our
school work. But if you don’t want to be involvetthe interviews and/or
research conference, there will be a variety @ratitive activities and centers
available in the classroom that you may choose¢mge in while these are
taking place.

You can speak to the counselors at any time iktlaee things you want to
talk about as we learn more about how our braingwaod how we deal with
stress. You can ask any questions that you havwat &t study. If you have a
guestion later that you didn't think of now, younaall me at 314-415-6742
or email me at dford@pkwy.k12.mo.us.
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8. Signing your name at the bottom means that youeagrée in this study. You
will be given a copy of this form after you havgread it.

9. Allinformation will be kept under lock and key andhen results of the
research are published or discussed at conferaacelentifying information
will be included.

Participant’s Signature Date PartinifmPrinted Name

Participant’'s Age Grade in School Parent Signature Date
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