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Introduction 

Learning is the acquisition of knowledge gained through education or experience. The method 

used for learning can be critically important to predict academic achievement. This study will 

investigate the effect of physical activity and kinesthetic activity on academic achievement, 

specifically on the spelling performance of third grade students.  Both physical activities and 

kinesthetic activities will be implemented prior to spelling lessons and tests in an effort to 

increase the students’ capacity to learn.  

Problem Statement 

Most studies to date have explored either physical activity or kinesthetic activity and the effect 

on a specified type of academic standard.  The proposed study will not only evaluate each 

activity’s influence on spelling, but it will also provide substantial data to compare the two 

interventions and their respective levels of effectiveness.   

Purpose 

The purpose of this study will be to concentrate on three ideas: 

1. To reveal a correlation between physical activity and spelling performance among third grade 

students. 

2. To determine the degree to which physical activity may have a greater impact on spelling 

performance than Brain Gym® kinesthetic activity and no activity. 

3. To further determine the degree to which Brain Gym® kinesthetic activity may have a greater 

impact on spelling performance than no activity. 

Hypotheses 

There are two hypotheses that have been developed based on the literature that will guide the 

analysis of data.  First, it is hypothesized that physical activity prior to a spelling lesson will have 

a greater effect on spelling performance than Brain Gym® kinesthetic activity and no activity. It 
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is also hypothesized that Brain Gym® kinesthetic activity prior to spelling lessons will have a 

greater effect than no activity.   

Definition of Key Terms 

Physical Activity – body movement that improves general circulation and increases blood flow 

to the brain (Taras, 2005). 

Kinesthetic activity – body movement “that engages the body” (Etemad, 1994, p. 10). 

Spelling Performance – for the proposed study, spelling performance is defined by the student’s 

numerical score on the spelling test. 

Literature Review 

The relevance of this topic in the current educational climate can be seen by the recent 

unwelcome cuts in physical and health education programming, and conversely by the increasing 

statistics on overweight and obese school-aged children nationwide (Ratey, 2008).  The benefits 

of physical activity on the body have been comprehensively researched for many years (Taras, 

2005 & Ratey, 2008). However, the benefit of physical activity on the mind is an area that needs 

additional investigation.  The proposed research study will serve this purpose and has been 

formulated based on the following summary of related literature.  

Physical Activity and Exercise  

The effects of physical activity and physical education programs are being evaluated and 

scrutinized now more than ever. Dr. John Ratey’s (2008) research more than supports the 

concept regarding the correlation between physical fitness and student outcomes.  Specifically he 

has studied how physical activity can actually stimulate biological changes in the brain that help 

brain cells bind together. Statistical data also shows that the size of the hippocampus in the brain 

is larger in fit children and that our ‘thinking’ brain (front part of brain) is attached to movement.   
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While scientific and medical studies go well beyond this definition, the end result is that students 

who are exercising more often are exercising their brains more, which increases their capacity to 

learn, demonstrated by increased test scores and memory while shutting down negative impulses, 

evidenced by less disciplinary issues and less absenteeism (Ratey, 2008).  

Caterino and Polak (1999) studied practical applications of physical activity in school settings 

through an experimental research design. The research team used random assignment to separate 

students into two treatment groups.  Researchers defined both treatment groups according to the 

students’ experiences prior to receiving the Woodcock Johnson Test of Concentration (Caterino 

& Polak, 1999). The first group followed typical classroom activity before testing, and the 

second treatment group received 15 minutes of physical activity before testing.  In addition, 

researchers grouped students according to second, third, and fourth grade levels. When compared 

to the typical classroom activity group, the results of the study revealed statistically higher 

performance on the Woodcock Johnson Test of Concentration by students in the fourth grade 

physical activity group.  However, there were not significant differences between groups at 

second and third grade levels.  After analysis of the results, Caterino and Polak (1999) suggested 

physical activity before testing was not detrimental across grade levels.  In addition, the 

researchers cited the fourth grade physical activity group’s performance on the testing instrument 

was significantly different when compared with the typical classroom activity group. The higher 

performance of fourth grade students on the Woodcock Johnson Test of Concentration aligned 

with commentary of school professionals who suggested how “physical activity can enhance 

attention and help children to concentrate on academic tasks” (Caterino & Polak, 1999, p. 246).                                           

Howard Taras (2005) reviewed several studies that examined physical activity and academics; 

the analysis of literature indicated established physiological and neurological effects related to 
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elevated hormone levels associated with stress reduction.  Taras (2005) suggested limited 

research in this field had not demonstrated a relationship between academic performance and 

physical activity.  Furthermore, the current research on kinesthetics has not examined physical 

activity’s effects over extended periods that enhance students’ cognitive abilities (Taras, 2005).  

However, Taras (2005) indicated most studies that yielded inconsequential results between 

physical activity and academics used immediate testing after exercises. Taras (2005) suggested 

that a long-term study with continued application of the physical activity might provide 

conclusive data suggesting a relationship between physical activity and academics. 

Kinesthesia and Kinesthetics 

To truly understand the second type of activity (kinesthetic) that will be introduced in the 

methodology of the research proposal, the context of the term ‘kinesthesia’ must be understood. 

Merriam-Webster defines the noun ‘kinesthesia’ as “a sense mediated by receptors located in 

muscles, tendons, and joints and stimulated by bodily movements and tensions; also: sensory 

experience derived from this sense.”                    

In the experimental research design examining the role of kinesthetics in learning, Etemad 

(1994) defined the term kinesthetic as “that which engages the body” (p.10).  In this study, it was 

hypothesized that the kinesthetic element behind active engagement would contribute to 

increased cognitive development. Even though statistical significance was not found as a result 

of this study, there was a slight improvement in the cognitive skills of the group exposed to the 

kinesthetic element.                                                     

Gardner’s Multiple Intelligence Theory & Modality Theory                 

Howard Gardner’s theory of multiple intelligences has been widely accepted in the educational 

setting since the proposal of the concept in 1983.  In relation to this proposed research study, the 
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Bodily-Kinesthetic Intelligence is the most applicable and is the ability to use one's mental 

abilities to coordinate one's own bodily movements. This intelligence challenges the popular 

belief that mental and physical activities are unrelated (Witcher, 2001).                                                                                                 

Similar to the concepts behind Gardner’s bodily-kinesthetic intelligence, the modality theory 

focuses on the teaching methods (modalities) that best fit the students’ needs and learning style.   

In the research study done by Lister & Ansalone (2006), it is stated that students, and specifically 

underachievers, learn differently than other students and utilizing kinesthetic resources and 

tactual modalities in teaching these students may increase their engagement in learning.  They 

believed these methods could potentially lead to improved achievement at the cognitive level and 

the research they performed supported the notion (Lister & Ansalone, 2006).                                                                 

Brain Gym                 

Brain Gym® is a registered trademark of Educational Kinesiology Foundation. Brain Gym® 

incorporates educational philosophy, movements, processes, programs and material. Brain 

Gym® is committed to the principle that optimal learning can be achieved with intentional 

movements. Brain Gym® is a commercial product marketed to more than 87 countries and 

translated in more than 40 languages. Brain Gym® movements refer to the original 26 

movements, also known as the 26.  An educator and reading specialist, Paul E. Dennison and his 

wife, Gail E. Dennison, developed the movements. The basis of their work is the 

interdependence of cognition, applied learning and movement. Teachers, students and clients 

have reported success for over 20 years with these movements although it is not scientifically 

known as to why they work. Improvement has been reported in areas of academics such as test 

taking, math, reading, writing as well as memory, concentration and focus, organization skills, 

attitude, physical coordination, personal relationships and self-responsibility 
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(http://www.braingym.org). There are three primary publications that summarize research on 

Brain Gym®. These publications are: (1) A Chronology of Annotated Research Study 

Summaries in the Field of Educational Kinesiology (http://www.braingym.org), (2) Brain Gym® 

Journal, published three times yearly, offering articles and reports written by instructors using 

the Brain Gym® program, (3) The Research Packet that offers abstracts of some studies 

conducted on Brain Gym® in the Research Chronology found on (http://www.braingym.org). 

There are also books listed on www.braingym.org that source Brain Gym® as a valid program 

using movement to support learning.     

Significant findings are revealed in many of the aforementioned studies involving the benefits of 

both physical and kinesthetic activities and their positive effect on academic performance.  

Overall, the reviewed literature provides a sufficient foundation for a distinction to be made 

between the two types of activities and justification to further explore which type of activity is 

more effective.               

Methodology 

Study Setting 

The study will be conducted in an urban elementary school. Three classes will be matched 

according to their grade and the school the participants attend.  

Research Design 

The researchers propose to execute this study as Quasi-Experimental research using a Matched 

Pretest-Posttest Control Group Design. The classes will be matched based on their grade and 

school. All participants will be administered a pretest and a posttest. 

Population and Sampling Plan 
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The goal of this study will be to compare three groups of third grade students pre-assigned to 

separate classrooms. All of the participants will be enrolled at the same urban, elementary school 

and the classes will be matched based on grade level, similar class size and curriculum. There 

will be approximately 90 students in the study. The class sizes will be approximately 30 students, 

each with one teacher. The students will be a combination of girls and boys that are 8- 9 years of 

age.    

The participants of the study will be assigned as treatment group 1, treatment group 2, or as the 

control group dependent on the class that they are enrolled in. Treatment group 1 will participate 

in 15 minutes of physical activity led by the trained teacher prior to the lessons and the post-test. 

(See Appendix A for physical activities). Treatment group 2 will participate in 15 minutes of 

Brain Gym® kinesthetic activity led by the trained teacher prior to the lessons and the post-test. 

(See Appendix B for Brain Gym® kinesthetic activities). The control group will not receive any 

physical or kinesthetic activity prior to the lessons or the post-test. The study will continue for 12 

weeks (two grading periods). Appropriate informed consent procedures will be followed 

including permission from the parents and students to participate in this study. (See Appendix C 

for consent form). 

Data Collection Procedures 

Independent Variables – Physical activity and kinesthetic activity are the independent variables 

for this study. These variables will be measured to determine their effect on spelling 

performance.  

Dependent Variable – Spelling performance is the dependent variable for this study. This will be 

measured using the pretest and posttest spelling test. The tests are standardized and the 

curriculum is the same for the control and treatment groups. 
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Data Gathering Plans - Trained teachers will utilize the standard assessment procedures of Words 

Their Way: Word Study for Phonics, Vocabulary, and Spelling Instruction (Bear, D. R., Johnson 

F., Ivernizzi M., & Templeton, S., 2008).  Bear et al. (2008) utilized an integrated instructional 

method based on phonics, vocabulary, and spelling for student literacy.  The researched 

methodology of Words Their Way follows the principles of the National Reading Panel’s (2001) 

which emphasized the importance of evidence-based assessment and reading instruction.  In 

order to reduce instances of confounding variables because of different teaching methods, the 

teachers in control and treatment groups will follow the systematic methodology of Words Their 

Way.  Teachers will assess the student’s spelling knowledge and performance through a pre-test 

or spelling inventory across treatment and control groups. Teachers of the treatment and control 

groups will administer identical weekly lists and example sentences following established district 

curriculum. Teachers will follow identical scripts for inventories during pre-test and posttest (See 

Appendix D for teacher scripts). 

Data Analysis  

For the pretest, each student will receive a percentage on the test based on their raw score 

divided by the total number of test items. Researchers will calculate mean group scores from 

individual student’s numerical scores for all treatment and control groups.  Posttest data 

collection will follow identical data collection procedures.  In the data analysis, researchers will 

calculate posttest mean differences between treatment group 1 and control group, treatment 

group 2 and control group, and treatment group 1 and treatment group 2.  In addition, researchers 

will calculate variances, standard and deviations, and effect sizes across treatment and control 

groups. A one-way analysis of variance (ANOVA) F-test will be used to test the statistical 

significance of the data and to compare the differences between the three group’s means in the 
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study. The statistical test will determine the probability (p value) that the null hypothesis is true, 

which would indicate that the three levels of treatments (physical activity, kinesthetic activity, 

and no activity) would not yield differing results. It is expected that the null hypothesis in this 

research study will be rejected. The paired t test will be used to evaluate the significance of mean 

difference for each group’s respective pretest and posttest results. 

Discussion 

Significance  

It is anticipated that this study will reveal the effect of physical, kinesthetic activity and no 

activity on academic performance, specifically spelling performance among third grade students. 

The findings from this study are expected to offer data that can assist teachers in making better 

teaching method decisions in their classrooms. It will also assist school districts when assessing 

commercial products to purchase for their schools. 

Limitations  

The Quasi-Experimental research design was chosen in an effort to control for, and match, 

certain variables such as school and grade level.  An effort was also made to standardize the 

instrumentation through the use of trained teacher methods and an established district 

curriculum.  

 However, the results from this study may still be limited in a number of ways. In general, the 

quasi-experimental design does not allow the same control over extraneous variables, which 

subsequently may decrease the ability to say that the treatments of physical activity and 

kinesthetic activity caused improved spelling performance from the pretest to the posttest. 

Extraneous events such as history effects and/or maturation occurring between the administration 

of the pre-test and post-test threatens internal validity for the study. Due to the impracticality of 
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randomization in the educational setting, the sample of students is limited to a convenience 

sample and increases the corresponding threat to external validity.  This perceived threat could 

possibly limit the generalizability of the findings to represent all third grade students.                                 

There may also be evidence of participant driven bias in the study as a result of the students in 

both treatment groups changing or altering their behavior based on the attention they are 

receiving from the study (Hawthorne effect) and conversely from the control group (class with 

no activity) attempting to work harder and perform at a higher level on the spelling tests than 

their peers receiving treatment activities (John Henry effect).  Without the necessary 

randomization and control in the study, the participant attribute variables, such as gender and 

socioeconomic status, may have also contributed to the bias and limitations within the study’s 

findings.                                                                     

The use of Brain Gym® activities as a kinesthetic intervention in the study may be a reasonable 

limitation due to the unsubstantiated evidence behind the program. Although it is a commercial 

product, currently adopted by many school systems, scientific and empirical research on the 

topic is severely lacking.  To truly validate the effect of Brain Gym® kinesthetic activities and 

physical activities implemented in the study, both treatment methods would undoubtedly need to 

be studied over a longer period of time. 
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Appendix A 

Physical Activity - The circuit will be repeated 3 times with an interval of 1-minute rest between 
each exercise. 
Dynamic Warm Up from http://www.fusc.org/fuscsoccerwarmup.pdf 
            

 
           
Straight leg kicks           
    
•Hamstrings, hip flexion, core stability 
•Stand tall, kick leg up in front 
•Keep the knee straight and dorsiflex the ankle 
•Reach for the toes  
•Alternate legs while walking forward 
•Avoid slouching forward when reaching for the toes 
•Maintain alignment of stance leg 
 

	  

Rapid response 
•Tapping feet and pumping arms quickly 
•Small excursions 
•10 sec intervals  
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Lunge walk 
•Moving forward or backward 
•Slowly lowering into lunge position 
•Maintain upright trunk and lower extremity alignment, thigh parallel with floor, knee should not 
advance beyond toes 
•Can add trunk rotation  
 

	  

Arm hugs 
•Works on shoulder range of motion 
•Start at a slow speed then increase 
•Slowly increase the range of motion 
•10-15 sec in each direction 
 

 
 

 
 
Inch worm 
•Works on hamstrings, shoulder, and core strength 
•Start in push up position with chest on ground, pike up walking feet up towards hands, keep feet 
flat on the ground, then walk hands out 
•5 x 
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Appendix B 
 

Brain Gym® activities from http:www/witchhazel.it/braingym.htm 
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Appendix C 

	   	   	   	   	   	   Instructor name: _________ 

Parental Consent Form 

Project Title: The Effect of Physical & Kinesthetic Activity on Spelling Performance.  

Investigators: Sean Redmond, Stacey Prusak, and Kari Hunt 

Department: Georgia State University Master’s Program 

1. Purpose of Research  

• My son or daughter has been asked to participate in a study investigating the effects of 
physical and kinesthetic activity on their spelling performance.  

 
• I understand that by granting permission as his/her parent, my child will be participating 

in the physical and kinesthetic activities, but it will not require any additional time 
outside of class. 
 
 

2.   Rights of Participants 

• I understand that I may refuse my child’s participation, and I may choose to withdraw my 
child from participating at any time.  If I refuse permission for my child to participate or 
choose for him/her to stop, my child will not be penalized and will not lose any benefits 
to which he/she is entitled. 
 

• The findings of this study will be analyzed and reported in group form. My child’s name 
will not appear in the study and thus his/her identification is not possible at any time. 
 

• There is minimal discomfort or risk associated with answering any of the questionnaires.  
If participating in this study causes anxiety the researcher will refer my child to the 
school guidance counselor.  However, as parent/guardian, I will incur the cost of any 
additional counseling. 

 
I have read and understand the above, and (check one): 

____ I give permission for my child to participate in this study. 

____  I do not give permission for my child to participate in this study. 

 

____________________________ ___________________________ ____________ 

 Student’s Name   Parent’s Signature         Date 
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Appendix D 

General Directions for administering the inventories (pre-test and posttest) 

 

Teacher script:  

“I am going to ask you to spell some words. Spell them the best you can. Some of the words may 

be easy to spell; some may be difficult. When you do not know how to spell a word, spell it the 

best you can” (Bear et al., 2008, p. 264). 

 

Additional instructions:  

“Call each word aloud and repeat it. Say each word naturally, without emphasizing phonemes or 

syllables. Use it in a sentence, if necessary, to be sure, students know the exact word. Sample 

sentences provided with the words” (Bear et al., 2008, p. 264). 

 

 

 

 

 

 

 

 

 

 

 


