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Developing effective physical fitness exercise program for students is a strategy for improving student’s Academic achievement (Ehrlich, 2008). The purpose of this study was to investigate the effect of 12 weeks health related physical fitness exercise on student’s Academic achievement. The study employed Experimental research design. From grade 11 female 98 total population, 34 sample students were selected with the age of (EG=17.711.160, CG = 17.65) and divided randomly into 2 equal groups. Both the EG( n = 17) and CG (n = 17) participated in the typical one classes of 40-minute Physical education  per week, but only EG were participated in additional 3 sessions per week of 60 minutes per session of fitness training. Pre and post test results of the selected fitness variables were taken from both groups. Cardio respirator fitness was measured using 12 minute run test, Body Composition variables were tested by BMI, Muscular endurance were tested using 900 push-up, Muscular strength were measured by using Wall-sit test, and flexibility were measured by sit and reach test. The data collected from the study subject was analyzed using SPSS version 23 software. By using paired t-test the mean differences/changes from pre to post test results of  the variables and students average score changes from first to second semester were checked   and Pearson correlation with level of significant at 0.05. The results showed health related physical fitness components such as CVE (MD=185.83), ME (MD=3.292), MS (MD=8.18), and Flexibility (MD=1.47) were improved significantly following the 12 week fitness Exercise in EG at (p<0.05). Besides, body mass index (MD=-0.200) were significantly reduced, since (p<0.05). But, no significant fitness improvement were found in all selected variables of CG (p>0.05). Furthermore, the correlation of most health related fitness components of EG such as cardiovascular endurance(r=0.79, p=0.037) and flexibility(r=0.583, p=0.014) have high and moderate positive statistically significant relationship with students average score respectively, while body mass index(r=-0.261, p=0.012) have low negative significant relationship with students Academic achievement. But, Muscular endurance(r=0.125, p=0.634) and muscular strength(r=0.019, p=0.941) have no statistically significant effect on students academic achievement. However, health related physical fitness components of the CG have no significant effect on student’s Academic achievement in all selected fitness variables. Therefore the null hypotheses were rejected in case of cardiovascular, body composition, and flexibility fitness variables, and accepted in case of muscular strength and muscular endurance. Finally, the researcher concluded that most health related physical fitness components have a significant effect on students academic achievement following the twelve week health related physical fitness exercises.
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1.1. [bookmark: _Toc524096355]Background of the Study
Regular physical exercise produces beneficial effects for any age group by providing the exercise which is specific and appropriate to the level of fitness of the individual. Correctly performed Progressive exercise increases the level of fitness and improves health. It also creates a sense of well -being, produce greater energy and reduce the risk of developing many diseases. Exercise makes demands on the body systems over and above normal every day activities and as result the systems adapt anatomically and physiologically (Rosser, 2001).
Physical activity during every school day is essential for numerous reasons i.e. Physical fitness, mental health and social interaction. The physical health benefits of participating in regular physical activity maintaining physical fitness are widely established (Department of health, 2004, United States department of health and Human services, 2008). It has been clearly demonstrated that physical activity decreases risk of developing cardiovascular disease (CVD), stroke, some cancers, obesity, and type 2 diabetes mellitus and is also effective in the treatment of several of these diseases. There has also been growing interest in the benefits of physical activity for mental health and a strong evidence base shows that regular activity and improved fitness increases psychological well-being (Biddle, Fox, and Boutcher, 2001, and Mutrie, 2008). 
Exercise can help people feel better about them and their lives reduce anxiety and improve mood. Evidence is also building to show that physical activity is associated with substantially reduced risk of mental illness and conditions such as depression, cognitive impairment and dementia (Fox & Mutrie, in press; 2008). 
The benefits of physical activity in the treatment of depression (National Institute of Clinical Excellence, 2004) and improvement in select aspects of cognitive function in older adults are becoming increasingly well-established (Angevaren, Aufdemkampe, Verhaar, Aleman, & Vanhees, 2008). Furthermore acute bouts of well managed physical exercise may facilitate certain aspects of information processing in adults (Tomporowski, 2003). Some of these positive effects on mental health have also been shown in children and adolescents, although the evidence base is limited. Regular physical activity increases the amount of oxygen delivered to the brain, which increases children’s capacity to learn. In addition to these benefits of physical fitness, researchers have found relationships between physical fitness and cognitive functioning. Brain Gym exercises and balanced movements have been proven to reduce anxiety and stress.  Physical fitness has also been linked to higher levels of self-esteem, which are associated with higher academic performance in the classroom (Field et al, 2001).                 
Research has been conducted concerning physical fitness benefits. The most commonly researched use for physical fitness is certainly for the purpose of physical exercise directly impacting the body. The correlation between physical fitness and health has been researched including the importance of cardiac, muscle, joint, and pulmonary functioning and even psychological functioning. Regular physical fitness has been proven to have a positive relationship with the healthy functioning of all of these areas. In addition to the physical benefits of physical fitness, researchers have found relationships between physical fitness and cognitive functioning and academic achievement. Past literature consistently supports participation in movement and exercise, which leads to the reduction of stress, improvement of emotional state, and helps one to function comfortably. Brain Gym exercises and balanced movements have been proven to reduce anxiety (Hillman, 2004). 
Physical fitness refers to a set of health and skill related attributes a person has in regard to their ability to perform physical activity behaviors. But the researchers’ goal was to examine the five components of health related physical fitness including cardio respiratory fitness, body composition, muscular endurance, muscular strength and flexibility (Ortega, Ruiz, Cstillo and Sjostrom, 2008) as predictor of academic achievement. These particular components were selected because they have been identified as important health markers in childhood and adolescence and they related to risk factors associated with chronic and degenerative diseases (American College of Sport Medicine, 2010). 
Physical fitness has also been linked to higher levels of self-esteem and lower levels of anxiety, which are associated with higher academic performance in the classroom. The relationship between physical fitness and academic achievement has received attention because of the increasing number of children who are unhealthy and physically unfit. Also, schools are feeling the pressure to meet academic standards. Unfortunately, students are not receiving ample amount of physical activities at school (Hall, & Kramer, 2009). 
The idea of the mind and the body working together to achieve success is an essential part of life. Aristotle (as cited in Brügemann & Gerds-Ploeger, 2013) once said, “Life is movement.” Both Plato and Aristotle recognized the relationship between physical activity and the mind. Benefits of exercise do not stop at the muscular level but integrate connections within the brain to stimulate new pathways, which inevitably speed up the learning process.
Health practitioners, policy makers, educators, and community advocates have also
pointed to childhood obesity as one of the greatest modern day public health crises. Childhood obesity is associated with a host of negative health outcomes that were once thought only to affect adults, including Type II diabetes, high blood pressure, and high cholesterol.   Recently, research has begun to link childhood obesity to non‐health outcomes.   For example, studies have established that overweight and obese children have academic outcomes that are worse than their more physically fit peers (Castelli, Hillman, Buck, & Erwin, 2007; Datar, Sturm, & Manabosco, 2004).   
Furthermore, obese children, particularly girls, have lower self‐ esteem and are more likely to be dissatisfied about a variety of aspects of their lives (Braet, Mervielde, & Vandereycked, 1997; Strauss, 2000).   Although there has been much attention devoted to the negative consequences of obesity among children and youth, there is also a smaller body of literature focusing on the converse – the positive role that physical fitness can play.   For instance, there is evidence linking higher levels of physical fitness, which includes fitness measures other than BMI, with better academic outcomes (Grissom, 2005) as well as improved self‐confidence (Marsh, 1993).
As noted by Brubaker (2011) it provides students with many opportunities to improve their overall lifestyle; first and foremost, it provides students the opportunity to improve their physical fitness development and health. Schools have the potential to improve the health of students by providing instruction in physical education that promotes enjoyable lifelong physical activity. Unfortunately, many schools have reduced physical education opportunities in order to dedicate more class time to meet these academic standards (Lavall, 1984). 
Ethiopian Ministry of Education has been developing physical education curriculum in secondary schools with a one day class schedule in a week-40 minutes long. It is limited class compared with other academic subjects to ensure and develop student’s optimal physical fitness; to achieve their personal goals for various work-related, sport, and leisure activities. Despite, the main aim of Ethiopian education system provision for quality education for all is to strive productivity, social and individual problem solving capacity (Ministry of Education, 1994). 
Similarly, the reality in Wegere General Secondary and preparatory school shows low time allotment of physical education than other subjects. At school level the communities like parents and teachers are giving more attention to academic areas than physical fitness activity. Understanding the relationship between physical fitness and academic success is crucial. That is why it is needed to conduct this research. Thus, this research is conducted to investigate the relationship between health related physical fitness and academic achievement of Wegere general secondary and preparatory school grade eleven female students.
[bookmark: _Toc524096356]1.2 Statement of the Problem
The main focus of this study was on the effect of twelve weeks health related physical fitness exercise on student’s academic achievement. Due to the schools are feeling compelled to create more time to teach academic subjects that are assessed on standardized tests than on other nonacademic subjects  like physical education, this Academic goal forced the educational leaders and teachers to shift their focus solely on students’ academic achievement. A more focused mindset on academic performance has hindered the quality and quantity of physical education classes. The relationship between physical fitness and academic achievement has received attention because of the increasing number of children who are overweight and physically unfit. Also, schools are feeling the pressure to meet academic standards (Maeda & Murata, 2004). A study found that health related physical fitness tests were positively related to academic achievement in an elementary setting (Castelli, Hillman, Buck, & Erwin, 2007). Perhaps, physical fitness may be related to academic performance in the classroom for elementary aged students. Even though there are numerous positive effects related to being physically active and physical fitness, their effect on cognition and academic achievement is not clear.
The central issue that drives this study is to know the effect of participating in health related physical fitness exercise on student’s academic achievement. The above section of this study revealed that there are a number of different conclusions drawn from various studies regarding the impact that health related physical fitness activity have been reported to have on academic achievement. As the study which was conducted on the effect of health related physical fitness on academic achievement by Fisher (1996) and Din (2005) found health related physical fitness has no significant effect on students academic performance, while Yiannakis and Melnick (2001), Broh (2002), and Jordan (1999) were able to determine that there was a significant positive effect on student academic achievement. 
Each study took a different methodological approach and differed with respect to the subjects studied. The discussion of many literature revealed that there is no clear consensus regarding the effect that health related physical fitness exercise participation has on academic performance. Further, previous research has identified other problems that have been traced back to health related physical fitness.
 In addition to this since there were no major previous studies that were conducted at this Woreda or study area that the effect of health related physical fitness exercise had on student’s academic achievement, there was a knowledge gap in the Menz Lalo Midir Woreda communities. Furthermore, the researcher in his five years stay or work experiences he observed that students, parents and even school communities have negative attitude towards students physical fitness exercise participation, this was because of that most people think physical fitness exercise have negative effects on students academic achievement. Because of this reason and due to lack of clear justification on issue that the effect of health related physical fitness exercises had on students academic achievement the researcher intended to study this research. 
[bookmark: _Toc524096357]1.3. Objectives of the study
[bookmark: _Toc524096358]        1.3.1 General objectives of the study
The general objective of this study was; to investigate the effect of health related physical fitness exercise on student’s academic achievement of Wegere General Secondary and preparatory school grade eleven female students.
[bookmark: _Toc524096359]       1.3.2 Specific objectives of the study
In addition to the general objective above, this research addressed the following specific objectives:
1.  To evaluate the effect of twelve weeks fitness exercise on student’s health related physical fitness variables level.
2. To identify the effect of twelve weeks cardio respiratory fitness exercise on student’s academic achievement.
3. To find out the effect of twelve weeks Body composition fitness exercise on student’s academic achievement.
4. To examine the effect of twelve weeks Muscular endurance fitness exercise on student’s academic achievement.
5. To evaluate the effect of twelve weeks Muscular strength fitness exercise on student’s academic achievement.
6. To identify the effect of twelve weeks Flexibility fitness exercise on student’s academic achievement.

[bookmark: _Toc524096360]1.4. Hypotheses
To determine statistical probability within a quantitative study, null and alternative hypotheses were used. The study was attempted to test the following hypotheses:
1.  There is no significant difference on health related physical fitness variable levels of the students as a result of twelve weeks physical fitness exercise. 
1.  There will be no significant difference in average score results of students as a result of twelve weeks health related physical fitness variables exercise.
[bookmark: _Toc524096361]1.5 Significance of the study
The purpose of this study was to investigate the effects of health related physical fitness exercise on student’s academic achievement among Wegere general secondary and preparatory school grade 11th female students. There are numerous factors that influence student academic achievement. The outcome of this Thesis finding might help to:
·  Provides fertile ground for secondary and preparatory school HPE teachers to utilize programmed physical fitness training/exercise for students.
· Helps students to improve physical fitness and that provides information to understand the effect of health related physical fitness training/exercise on academic achievement.
· Create awareness to students, parents and communities regarding the importance of Health related physical fitness exercise on student’s academic achievement.
·  Help the researcher as research experience for future career.
· Finally, serve as a starter key for other researcher who might want to study further, were some significances of this study.
[bookmark: _Toc524096362]1.6 Delimitations of the study
In research, delimitations address how the study is narrowed in scope (Creswell, 1998). This study was designed to investigate the effects of health related physical fitness exercises on student’s academic achievement, but it was delimited in the following areas.
· Subjects were selected only from grade eleventh.
· The selected subjects were only female students.
· Only healthy that has no any physical disabilities or medical conditions were participated in this study.
· The Selected physical fitness components were only the health related physical fitness variables.
· Only field tests that are easily administered were used, and only the first and second semester average score results were taken to measure the student’s academic achievement.
· The training time was limited to twelve weeks, three days per week and 60-minutes per sessions. 
[bookmark: _Toc524096363]1.7 Limitations of the study
The main limitations of this research were that the selected subjects those who undertaken have no previous experience about exercise training in a regular basis, the tests that were used for variables were limited to specific tests that are easily monitored and administered  (such as 12-minute run test, BMI, 900 push-up, wall-sit, sit and reach test), to measure the academic achievement only the first and second semester students average score results were used, the selected subject were only female students, the external variables might not be controlled properly this and other factors might affect the results of this study. 
[bookmark: _Toc524096364]1.8 Operational definitions of key terms
· Academic achievement: - means students overall average results across all subjects offered out of 100.
· Physical exercise: means any planned/program of bodily activity that is performed to enhances and maintain physical fitness and overall healthy (Hanna K.M., 2006).
· Effect: -something brought about by a cause or an agent; result.
· Body mass index: is a number calculated from a person’s weight and height.
· Physical fitness: refers to a set of attributes people have or achieve, and are related to their ability to perform day to day activity (Singh A. et al., 1999). 
[bookmark: _Toc524096365]1.9 Organization of the study
This study consists of five chapters; the first chapter deals with the back ground of the study, statement of the problem, objectives of the study, hypothesis, significance of the study, delimitation of the study, limitation of the study, and definitions of terms used in the study. The second chapter deals with the review of related literature, and the third chapter deals with the research design and methodology. The fourth chapter deals with result and discussion of the study and the last chapter focuses on the summary of the findings, conclusion and recommendations of the study.
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[bookmark: _Toc524096367] REVIEW OF RELATED LITERATURE
[bookmark: _Toc524096368]2.1 Contribution of Physical Education to Physical Fitness
It is important to differentiate physical education, physical activity, and physical fitness as there is often confusion among these terms. First, Physical education involves a developmentally appropriate curriculum conducted by a qualified physical education professional, that develops physically educated individuals who have the knowledge and skills needed for lifetime physical activity. Physical education has long and established tradition in schools, being linked with an Aristotelian concept of harmonious development of both body and mind. Further it is an important component of the overall school program and integral part of the educational program that contributes, primarily through physical activity experiences, to the total growth and development of all students (Pangrazi & Darst, 2002).
Second, Physical activity is defined as any bodily movement produced by skeletal muscles that require energy expenditure. Finally, physical fitness refers to a set of attributes people have or achieve, and are related to their ability to perform physical activity. Physical fitness has long been recognized as one of the primary objectives of physical education and sport.  Physical fitness proposes to promote health with physical activities or exercise. In addition to improve people’s ability to engage in physical activities, physical fitness would further affect the physical health. For this reason, physical fitness activities could be regarded as an exercise treatment, effectively revering or delaying such degradation, enhancing health effectiveness, and achieving the healthcare effect. The habit of regular exercise to enhance physical fitness and the establishment of healthy lifestyles are the key issues at present (Tsui-Er Lee, 2013).
Today the development and promotion of health related fitness is a diversity of populations is an important outcome of many programs in our field. Health related fitness encompasses the development of cardio respiratory efficiency, flexibility, muscular strength and endurance and appropriate body composition. Scientific evidence of the health benefits of exercise continues to grow, maintenance of an adequate level of the health related components of physical fitness; cardio respiratory endurance, muscular strength and muscular endurance, body composition and flexibility can help reduce the risk of heart disease, hypertension, non-insulin dependent diabetes, osteoporosis, obesity and certain mental health problems such as depression (Wuest & Bucher, 1995)
[bookmark: _Toc524096369]2.2 The Concept of Physical Fitness
Physical fitness has defined by many scholars in different literature. Baltimore et al.., (1995), defined physical fitness as, the ability of the body to perform moderate to vigorous levels of physical activity without undue fatigue and capability of maintaining such abilities throughout the life. American College of Sports Medicine has also defined physical fitness as a set of characteristics (i.e. the work capacity of heart and lungs, the strength and endurance of muscles and the flexibility of joints) that relate to the ability to perform physical activities (Singh A. et al., 1999). 

Physical fitness is associated with a person´s ability to work effectively, enjoy leisure time, be healthy, resist hypo kinetic diseases or conditions, and meet emergency situation (Corbin et al., 2006). So, it is the basic requirement of life, which is achieved through participating in regular movement. Although physical fitness is influenced by genetics and environmental factors, physical exercise is one of the main determinants (Andersen, 2003).  
Physical educators classify physical fitness as skill related (related to sport performance) and health related fitness (associated with disease prevention and health promotion) which includes components such as cardio-respiratory endurance, muscular strength and muscular endurance, body composition and flexibility (Hawley, 2001). There are many factors which help to develop physical fitness, but regular physical activity is the key aspect to achieve optimal physical fitness (Caspersen & et al., 1985).
Generally, Fitness is defined as the ability of a person to live a happy, well-balanced life. It embraces the physical, intellectual, social and spiritual aspects of a person’s life. It is a relative term, depending on individual circumstances and for what a person needs to be fit (Baltimore et al., 1995).
[bookmark: _Toc524096370]2.3 Benefits of physical fitness
Physical fitness includes physical abilities such as body composition and neuromuscular coordination, cardiovascular capacity, stamina, speed, flexibility and overall strength. Physical fitness contributes a lot to maintain an optimal state of health. Among the many benefits, it prevents the occurrence of a variety of diseases, develops a capacity to fight infections and certain other diseases, and helps to prevent many of the major cardio vascular disease. Moreover, physical fitness is responsible for the postponement of the process of aging. A healthy body contributes a lot for a healthy mind. Physical fitness prevents mental disease by facilitating a sound psychological state (Corbin, 1997).
[bookmark: _Toc524096371]2.4. Health Related Physical Fitness
Health related fitness components are those which focuses on optimum health benefits and prevents the onset of disease and problems associated with insufficient movement. According to Garzón (2009), health related physical fitness includes those components of physical fitness that have shown to be more clearly related to health status and it could also relate to well‐being and happiness. 
Health-related fitness considered as the ability to perform daily activities with vigor, alertness and without undue fatigue, as well as traits and capacities that are associated with a low risk of chronic diseases and premature death (Caspersen & et al., 1985). Having an appropriate level of health-related fitness allows a person to: meet emergencies, reduce the risk of disease and injury, work efficiently, participate and enjoy physical activity (sports, recreation leisure) and be ones  physical best (Connecticut State Depap-artment of Education, 2009).
In addition to improving quality of life, health-related fitness: increases muscle tone and strength, decreases susceptibility to injuries and illness, improves bone mineral density, reduces risk of osteoporosis, improves posture, increases efficiency of the respiratory and circulatory systems, decreases risk of cardiovascular disease and stroke,  improves blood pressure, decreases risk of diabetes and some cancers, improves self-esteem and self-confidence, decreases body fat and improves metabolism; and increases energy level and academic achievement(Virginia Department of Education, 2006). 
According to USDHHS, cited in 1996, Health-related physical fitness consists of those components of physical fitness that have a relationship with good health. According to Sunni (1996), the following five components of health related fitness are basic:  The Commonly known components are body composition, cardiovascular fitness, flexibility, muscular endurance and muscular strength.
[bookmark: _Toc490635037][bookmark: _Toc491285379][bookmark: _Toc491285742][bookmark: _Toc524096372]2.4.1 Cardio-Respiratory Fitness
According to Bouchard et al., (1990), Cardiovascular Endurance (sometimes called aerobic fitness or cardio respiratory fitness) is considered to be a key component of health related physical fitness. It is a measure of the hearts ability to pump oxygen-rich blood to the working muscles during exercise. Cardio respiratory endurance is considered a critically important component of health related fitness because the functioning of the heart and lungs is so essential to overall wellness. A person simply cannot live very long or very well without a healthy heart. It is also measure of muscles ability to take up and use the delivered oxygen to produce the energy needed to continue exercising. In practical terms, cardio respiratory endurance type exercise includes, jogging, distance running, cycling, swimming, rope skipping and others. 
Cardio respiratory fitness lowers the risk of heart disease and increased longevity, reduce the risk of type II diabetes, lower blood pressure, and increase bone density in weight-bearing bones. Further, (Physiology of Exercise: Responses and Adaptations, 2nd Ed), states cardio respiratory fitness is the efficiency with which the body delivers oxygen and fuels to the working muscle and transports waste products from the cells. 
In general, aerobic endurance is the most critical element of physical fitness. Research indicates that healthy levels of aerobic endurance are associated with reduced risk of high blood pressure, coronary heart disease, obesity, diabetes, some forms of cancer, and other health problems in adults (U.S. Department of Health and Human Services, 1996). 
According to a recent report from the surgeon general lack of regular exercise and physical activity contribute to the development of other coronary heart disease risk factors. Research suggests that by engaging in regular exercise and physical activity that improves the cardiovascular system, the individuals can reduce many risk factors associated with coronary heart diseases (Insel & Roth, 2002).
Cardiovascular fitness is also referred to as cardiovascular endurance, aerobic fitness and cardio respiratory fitness. A VO2 max test in the laboratory setting is considered to be the best measure of cardiovascular fitness. Commonly administered field tests include the One mile run/walk, the 12-minute run, step test, 1.5 mile run test and treadmill tests. Exercise increases heart rate as the heart needs to pump more blood to the different muscles than the usual condition. This increment of heart rate is directly related to the increase of intensity of exercise. Average heart rate is 60-72 beat per minute, and but during exercise it increases to 165-190 beat per minute. Aerobic exercise as being long in duration and low in intensity, resting heart rate decreases as a result of endurance training. Heart rate during sub maximal exercise also decreases about 20-40 beat per minute following regular aerobic exercise. Participating in aerobic exercise with the involvement of large muscle groups for a period of 15-20 minutes or longer while maintaining 60-80% of maximum heart rate, maximum heart rate remains either unchanged or decreases slightly with training (Shephard. R., 2001: cited in Alemayehu Ayalew, 2006).
Physical activity and cardio respiratory fitness are associated with a variety of health benefits in children and adolescents. In addition to the benefits on physical and mental health, studies in neuroscience have shown that physical activity and cardio respiratory fitness are related to brain structure and function. The pathways by which they may change brain structure and function include: firstly, alterations in thickness of grey matter in specific cortical regions and integrity of white matter tracts that support executive function; Secondly, alterations in brain plasticity that change the structure of the neuron and strengthen its signaling capability; and thirdly improvements in attention, memory and executive function. Accordingly, it is expected that the benefits of cardio respiratory fitness and physical activity on brain structure, function, plasticity and cognition might translate to improvement in academic achievement (Adilson Marques and et al, 2017).

[bookmark: _Toc524096373]2.4.2 Flexibility
It is a health-related component of physical fitness that relates to the range of motion available at a joint (USDHHS, 1996), and it is the ability to move the joints through their full range of motion and stretching exercises can improve to normal (Insel & Roth,2002). Flexibility is specific to each joint of the body, thus there is no general measurement of flexibility as there is for cardiovascular fitness. Flexibility is typically measured in the lab using measurement devices such as a goniometer, flexometer and in the field with test exercises such as the sit and reach, and the zipper.
 Poor flexibility can directly affect cardiovascular endurance, muscle strength and muscular endurance. Physiologically flexibility can include extra-muscular (range of motion at a joint) and intramuscular factors such as hyper tonicity (knots) within the muscles themselves. Aerobic exercise and strengthening allows muscle to contract and flex. Those muscles also need to be starch to protect them from injury and to improve range of motion in the joints. So, aerobic activities have its own contribution for flexibility and balance. People benefit from increased flexibility on a daily basis, both in routine tasks and those associated with more rigorous physical activity (American College of Sports Medicine, 1995).   
A research of Nagaraj et al, (2011) studied effect of stretching exercises and aerobic exercises on flexibility of school boys. The results of pre-test and post-test using sit and reach box were compared with using Analysis of Covariance. The result shows that combined exercises (stretching and aerobics exercises) were significantly better than stretching exercises, aerobics exercises in flexibility. Thus flexibility can be more developed by aerobic and stretching exercising. 
[bookmark: _Toc524096374]2.4.3 Muscular Endurance
It is a health-related component of physical fitness that relates to the muscle's ability to continue to perform without fatigue (USDHHS, 1996).and it is the ability to sustain a given level of muscle tension i.e.to hold a muscle contraction for a long period of time, or to contact a muscle over and over again. Muscular endurance is important for good posture and for injury prevention and copes with the physical demands of ever day life and enhances performance in sports and work. Like muscular strength, muscular endurance developed by stressing the muscles with a greater load (weight) than they are used to (Insel & Roth, 2002). 
Muscular endurance is specific in nature. For true assessment of muscular endurance it would be necessary to test each major muscle group of the body. Lab and field tests of muscular endurance are similar and are based on the number of repetitions that can be performed by the specific muscle group being tested (example: repetitions of push-ups or abdominal curls). Muscular endurance can be measured isometrically (static contractions) such as static push up (flexed-arm support push-up) and or isotonically (dynamic contractions) (Gezahagne Abate and Araya Dechasa, 2006; cited in: Grade 12th Physical Education Text Book, p-11-35). 
Muscular endurance, which represents multiple muscle contractions or a sustained muscle contraction over a period of time, for example during running, climbing, swimming, jogging, running on tread mill at the gym there will be muscle contraction those muscle contraction can assists the improvements of muscular endurance. During aerobic exercise, minute ventilation increases and an increased load is placed on the respiratory muscles. Both the frequency and the speed of contraction in the muscle are increased (Harms et al., 2000). 
Chia-Lin Li, et al, (2005) evaluated on the effects of aerobic exercise intervention with goals of improving health-related physical fitness conducted as a quasi-experimental design. The study concluded that 12-week aerobic exercise program was effective in improving the abdominal muscle strength and endurance.
[bookmark: _Toc524096375]2.4.4 Muscular Strength
Strength is a health-related component of physical fitness that relates to the ability of the muscle to exert force (USDHHS, 1996), and it is the amount of force a muscle can produce with a single maximum effort. Strong, powerful muscles are important for the smooth and easy performance of everyday activities, such as carrying groceries, lifting boxes, and climbing stairs, as well as for emergency situations. They help keep the skeleton in proper alignment, preventing back and leg pain and providing the support necessary for good posture and it can be developed by training with weights or by using the weight of the body for resistance during callisthenic exercises such as push-ups and sit-ups (Insel & Roth, 2002). 
Strength is specific in nature. For true assessment it would be necessary to test each major muscle group of the body. Lab and field tests are similar and involve the assessment of one repetition maximum (the maximum amount of resistance you can overcome one time). 1RM tests are typically conducted on resistance machines. Strength can also be assessed using dynamometers. In the absence of the above measurement we can also use field tests such as wall-sit test. In this case we simply hold in the correct position as much as possible, and record the time (in seconds) till we fail to hold.   Strength can be measured isometrically (static contractions) or isotonically (dynamic contractions) (Gezahagne Abate and Araya Dechasa, (2006); cited in: Grade 12th Physical Education Text Book).
[bookmark: _Toc524096376]2.4.5 Body Composition
It is a health-related component of physical fitness that relates to the relative amounts of muscle, fat, bone and other vital parts of the body, (USDHHS, 1996). There are standards to determine the levels of body fat that individuals should possess. It is essential to maintain a minimal amount of body fat (percent body fat) for good health, but an excess level as well as a very low body fat level can cause serious health risk. The proper way to determine recommended weight is by finding out what percent of total body weight is fat and what amount is lean tissue. 
Body composition can be accessed through several techniques. The most common of these are: Body Mass Index, hydrostatic weighing or under water weighing, skin fold thickness, girth measurements and bioelectrical impedance. Because these procedures yield estimates of body fat, each technique may yield slightly different values. Therefore, when assessing body composition, the same technique should be used for pre and post test comparisons (Hoeger, 1999). BMI is calculated as body weight in kilograms divided by height in meters squared (kg/m2) or is an indicator of weight-for-height. It is considered as one of the most commonly anthropometric measures to assess total body adiposity, because of its simplicity as a measure and its global acceptance (Cornier &et al., 2011). 
Although BMI is more accurate than body weight, there are limitations to the use of BMI alone to assess adiposity, including poor sensitivity in diagnosing excess body fatness. At the extremes of heaviness, BMI is probably a reasonable indicator of fatness in the general population. Waist circumference increasingly is used as an indicator of central or abdominal adiposity rather than percent body fat, which can vary greatly among individuals with a similar BMI. Located in the abdominal region, abdominal fat is composed of three elements: visceral, retroperitoneal, and subcutaneous (Health related fitness measures for youth, 2012).
There is growing clinical interest in body composition most especially the percentage body fat. This is because of the evidence that links body composition with health risks and the development of certain diseases (Tanita Corporation of America, 2003). New research also indicates that fat loss, not weight loss can extend human longevity (John Dae, 2003). The important aspect of the contemporary study of nutritional diseases is establishing the phenotypic Characteristics of human subjects (Pietrobelli, 2003). 

Body composition is really the ratio of lean body mass to fat body mass. According to John Dae (2003), too much fat can lead to health problems such as heart diseases, diabetics, high cholesterol and other serious conditions. He asserted that too little body fat can be just detrimental as too much. If people can keep their body fat at a reasonable level, they can be healthier, happier, and of course, look their best (Kenneth, 2004).This in fact makes monitoring percentage body fat a key component of any weight loss or fitness program. Obesity is a known indicator of many serious medical conditions including heart disease, diabetes and even certain form of cancer. Body mass index is a simple calculation that determines height to weight ratio. The index correlates a person’s physical stature with mortality ratios based on actuarial studies. 
[bookmark: _Toc460680850][bookmark: _Toc490635042]According to the National Institute of health and World Health Organization, overweight is defined as Body mass index between 25 and 29.9 kg/m2 and obesity as a BMI equal to or greater than 30. A BMI of 18 or lower indicates that a person is underweight (Oyebamiji et al, 2004, Cited in Toy C.T, 2008).

[bookmark: _Toc524096377]2.5 Factors Influencing Fitness

Physical fitness is influenced by various factors. According to Sharkey, (1990) physical fitness is mainly influenced by the following factors. 
1. Heredity: Genetically we inherit many factors that contribute to aerobic fitness, including the maximal capacity of the respiratory and cardiovascular systems, a larger heart, more red blood cells and hemoglobin and a high percentage of slow oxidative and fast oxidative glycolytic muscle fibers. Mitochondria, the energy producing units of muscle and other cells, are inherited from the maternal side. Recent evidence indicates that the capacity of muscle to respond to training may also be inherited.
2. Training: Training improves the function and capacity of the respiratory and cardiovascular systems and boosts blood volume, but the most important changes takes place in the muscle fibers that are used in the training. Aerobic training improves muscles ability to produce energy aerobically and shifts metabolism from carbohydrate to fat, which may produce the single most important health effect of exercise. Burning fat reduces fat storage, blood fat levels, and cardiovascular risk. It also improves insulin sensitivity and reduces the risk of some cancers. Of course, training enhances the ability to perform, but the improvement is limited to the activity used in training.
3. Gender: Before puberty, boys and girls differ a little in aerobic fitness, but from then on girls fall behind. Young women average 15 to 25% less than young men in aerobic fitness, depending on their level of activity. But highly trained young female endurance athletes are but 10% below male endurance athletes of the same age in vo2max and performance times.
[bookmark: _Toc524096378]2.6. Benefits of Physical activity
 Regular physical activity is a factor in healthy living. According to the Surgeon, (2006) General’s report on physical activity and health, the benefits of regular physical activity for children and adolescence include: building and maintaining healthy bones, muscles and joints, reducing feelings of depression and anxiety, and promotion of psychological well-being. In addition, physical activity helps control weight, reduce fat, build lean muscle, and assists academic performance. Researchers and educators agree that movement is essential to learning as the brain is activated during physical activity. Therefore, by incorporating physical activity, physical education can have beneficial effects on both academic learning and physical activity patterns of students. 
According to several researchers, (Etnier, Salazar, Landers, Petruzzello, Han & Nowell, 1997; Hillman, Castelli, & Buck, 2005; Hollmann & Struder, 1996; Ploughman, 2008; Shephard, 1997; Trudeau & Shephard, 2010; Sibley & Etnier, 2003) when the brain is activated during physical activity, existing brain cells are rejuvenated and new ones are stimulated. Specifically, there is an increase in cerebral blood flow, enhancement of arousal level, changing hormone secretions, and enhanced nutrient intake. 
[bookmark: _Toc524096379]2.6.1 Effects of Physical Activity on the Brain
Physical activity effects on the brain have been extensively researched (Etnier, et al., 1997; Ploughman, 2008; Trudeau & Shephard, 2010; Sibley & Etnier, 2003), Physical activity benefits that have for the brain includes; increase in cerebral blood flow (moderate to high intensities of exercise have shown large increases), changes in neurotransmitters (acute bouts of exercise cause changes), increases in nor epinephrine and serotonin (after an acute bout of exercise and chronic exercise influences more long-term increases in neurotransmitters), and permanent structural changes in the brain. The increases in cerebral blood flow benefit cognitive functioning due to the increased nutrient and oxygen supply to the brain. Additionally, the increases in nor- epinephrine found in humans are significant due to the fact that studies on rats have shown high levels of nor epinephrine associated with improved memory. 
For example, Isaacs, Anderson, Alcantara, Black, and Greenough, (1992) conducted an experiment where rats were assigned to one of four conditions. The first group was a motor skill learning group that trained for 30 days on obstacle course that was periodically increased in difficulty. The second group was also trained for 30 days to walk rapidly and then jog one hour each day. The third group was housed individually with a running wheel, and the activity was voluntary. The fourth group was an inactive group with identical cages as the other groups. Their results found that both the motor skill learning group and the repetitive physical activity group had permanent changes in the brain which demonstrated that physical activity and motor skill learning stimulated angiogenesis (a physiological process in the body that involves the growth of new blood vessels). There are also several health benefits from engaging in physical activity, including increased strength and decreased chance of injuries. Those who are more active experience a Reduction in low-density lipoproteins and an increase in high-density lipoproteins (Field, Diego, & Sanders, 2001). 
According to Conyers & Wilson, (2015) study, Exercise increases serotonin levels, endorphins, and melatonin, which increase positive emotions. These neurochemicals help to make individuals increase their attention and focus as well as boosting moods, which can enhance mastery of skills. The physical and scientific effects of exercise on the brain and body go beyond academic success and are beneficial for a person’s well-being. As the health improves, this can begin to create an atmosphere of achievement and success.
More recently a review conducted by Trudeau and Shephard, (2010) highlighted the relationship of physical activity to brain health and academic performance of schoolchildren. Also, studies in elderly humans have demonstrated that endurance physical activity is protective against cognitive decline, and the previously mentioned increase in antioxidants from the physical activity could protect the brain against functional loss.
A study conducted by Chaddock, Erickson, Prakash, Van Patter, et al. (2010) explored the association between childhood aerobic fitness and basal ganglia structure and function. The researchers used the MRI technique to detect changes in the basal ganglia that is involved in attention control. Their results demonstrated that higher-fit children (aged nine and 10) showed superior performance on an attention and inhibition task, and greater volumes in the basal ganglia area of the brain were observed, compared to similar aged lower fit children. The conclusion of that research was that aerobic fitness in children is connected to the increased volumes in the brain which is related to enhance cognitive control. The second study conducted by Chaddock, Erickson, Prakash, Kim, et al. (2010), was also performed on nine- and 10- year old children, and extended the previous research on animals and elderly adults that have demonstrated aerobic physical activity’s connection to increased memory. 

Developing control of muscles and movement is important for the infant and child’s ability to interact with her/his environment (Leppo et.al. 2000; Sibley & Etnier, 2003). Movement contributes to the organization of neural circuits that develop through the process of synaptogenesis, which permits children to learn and develop control over their sensory abilities and motor functions. Cognitive functioning is also facilitated by the process of myelination stimulated by movement. In addition, the cerebellum is affected by children’s movement especially in the first few years of life as cells are forming functional circuits in the cerebellum which in turn affect spatial perception, memory, selective attention, language, handling of information, and decision making (Blakemore, 2003; Leppo et, al. 2000; Sibley & Etnier, 2003).
The importance of physical activity for the very young and the older adults is well supported. John Ratey, (2008) integrates hundreds of scientific studies and research papers to demonstrate physical activity improves brain function at every age level. Ratey emphasizes that physical activity enables the cells in the brain to be optimal, which maintains and improves brain functioning, and therefore gives us the ability to learn and focus.
There are several proven indicators that have shown physical activity benefits the human brain, its basic functions, and abilities. One of the most critical brain functions that can predict academic success is memory. So, (2012) found that physical activity may increase memory functions and in turn create academic success for students who engage in moderate to vigorous physical activity multiple times a week. 
According to Chaddock Heyman et al. (2015) study, students who are at higher fitness levels have superior performance on tasks that challenge working memory and standardized tests of mathematics and reading relative to less fit students. On a scientific level, there are several effects that occur within the brain as a result of exercise.
 In specific brain growth and development, a study conducted by Chaddock Heyman et al., (2015), found that differences in aerobic fitness levels in children play a role in cortical gray matter structure, which is important for academic success. Children who have a higher level of aerobic fitness are shown to have cognitive and brain plasticity, which can correlate with success in academic areas, especially mathematics. Also higher levels of aerobic fitness have been associated with larger brain volumes in two regions of the brain that are critical for memory and learning the hippocampus and dorsal striatum.
Conyers and Wilson (2015) agree, by stating that the hippocampus is essential for creating new memories and for learning. Neurogenesis is the creation of new brain cells within areas of the brain associated with recall, and Conyers and Wilson (2015) believe that exercise enhances this process, while also forming connections between neurons in response to learning and sensory input, known as experience-dependent synaptogenesis.
[bookmark: _Toc524096380]2.6.2 Effects of Physical Activity on Cognitive Functioning
In addition to the physical benefits of movement, researchers have found relationships between the amount of movement one participates in and cognitive functioning (Emery, et al., 2003). Past literature consistently supports participation in movement and exercise, which leads to the reduction of stress, improvement of emotional state, and helps one to function comfortably (Steinberg, Nicholls, & Sykes, 1998). Brain Gym exercises and balanced movements have been proven to reduce anxiety (Wolfont, 2002). Regular physical activity increases the amount of oxygen delivered to the brain, which increases children’s capacity to learn (Galley, 2002). Allowing oxygen to flow to the brain enables one to cognitively function and make decisions.
Many research results indicated a significant positive relationship on the relationship between cognition and physical activity. For example, Sibley and Etnier (2003) conducted a meta-analysis of 44 studies that showed a positive correlation with a significant overall effect size of  0.32 between physical activity and seven categories of cognitive performance (perceptual skills, intelligence quotient, achievement, verbal tests, mathematics tests, developmental level and academic readiness) among school-aged children. Additionally, the review demonstrated that all design types and different types of physical activity produced cognitive function benefits (Grissom, J.B., 2005). 
More recently Tomporowski, et al. (2008) reviewed research studies that examined physical activity effects on children’s intelligence, cognition, and academic achievement. The studies were evaluated in light of the executive function hypothesis. Executive function involves scheduling, response inhibition, planning, and working memory.  In his studies physical activity effects on executive function in adults have experienced the most significant results out of the four types of cognition’s mental processing: executive function controlled processing, visuospational processing, and speeded processing. When the executive and non-executive cognitive processes in older adults were assessed following an aerobic training and non-aerobic toning program, there were post-training differences. 
The aerobic training group performed tests that required executive function more efficiently and rapidly than the non-physical activity group. Adult research on the executive function hypothesis can be extended to predict the physical activity related improvements in children’s cognitive function (The cross-sectional studies  Tomporowski, et al., 2008) reviewed by the researchers indicated that the children who were physically fit performed cognitive tasks more rapidly and displayed greater mobilization of brain resources than less fit children. For the experimental studies reviewed by Tomporowski, et al. (2008), academic achievement was the common outcome measure with the most evidence for chronic physical activity having positive effects on academic achievement. 
Due to variation in methods with few randomized studies, the overall conclusion from that study was that the children’s academic progress was not hindered due to the time spent in physical education. Overall, the evidence so far indicates gains in children’s mental functioning from the physical activity interventions on tasks that involve executive functions. There are many unanswered questions, for instance, if the cognitive benefits decline when the physical activity is terminated, and if there is a relationship to the type, duration, or intensity of the programs (Tomporowski, Davis, Miller, & Naglieri, 2008). 
With the many physiological benefits of physical activity to the positive effects on brain development and cognition, it is evident that physical activity enhances learning. Neurogenesis is important because it activates the higher order cognitive functions in the brain, which is essential for monitoring, maintaining, and strategizing higher-level cognitive abilities that enhance academic performance. There are many processes in the brain that occur when the body is engaged in physical activity, and the more students are exposed to these activities, the more these functions will continue to increase. There is also evidence that the prefrontal cortex may function at a more efficient level after engaging in physical activity programs (Tomporowski, et al, 2008; cited in: Hanna et al, 2009).
 There are also several health benefits from engaging in physical activity, including increased strength and decreased chance of injuries. Those who are more active experience a reduction in low-density lipoproteins and an increase in high-density lipoproteins (Field, Diego, & Sanders, 2001). 
[bookmark: _Toc524096381]2.7 The Effect of Physical Activity on Psychological and Social benefits which may Impact Academic achievement.
[bookmark: _Toc524096382]2.7.1 Mental health including self-esteem and confidence
The US National Longitudinal Study of Adolescent Health reported a positive association between physical activity and several components of mental health, including self-esteem, emotive well-being, spirituality, and future expectations (Trudeau & Shephard, 2010). Similarly it has been stated that the positive impacts of physical activity on anxiety, depression, mood, and wellbeing are not disputed (Tomporowski, 2003). 
Regular physical activity in adolescents is significantly related to a favorable self-image, in addition to physical and psychological well-being (Kirkcaldy et al., 2002). A study conducted on German adolescents observed lower anxiety and depression scores, as well as less social behavioral inhibition, than their less active peers. The significant relationship between physical activity and self-image also remains after controlling for socioeconomic status (Tremblay et al., 2000). There is a wealth of literature to suggest that physical activity is significantly related to increased self-esteem and speculated “knock-on‟ effects of this are benefits in all aspects of school life, including improved classroom behavior and academic performance (Shephard, 1996). 
The influence of physical activity on self-esteem may be influenced by the activity mode undertaken, although positive cognitive behavioral modifications have been observed across aerobics, strength, dance, and flexibility activities (Strong et al., 2005). 
One recent study by DeBate et al., (2009) has shown improvements in self-esteem following running activities in girls. Psychosocial and behavioral changes amongst girls participating in two developmentally focused youth sport programs were assessed. Girls in grades three to eight participated in „Girls on the Run‟ and „Girls on Track‟. The programs aimed to increase physical activity during the greatest age-related activity decline, whilst also addressing gender barriers. The programs resulted in beneficial increases in global and specific self-esteem, enhanced satisfaction with body image, and increased physical activity frequency and commitment. It is of particular interest that increased self-esteem is often thought to provide the impetus to participate in physical activity and sport, and that low-self-esteem is often a key barrier preventing participation. Thus, development and inclusion orientated interventions shown to increase self-esteem could be the trigger for increasing youth engagement in physical activity.
Conducting such interventions in schools means that little effort is required for pupils to become involved (compared to specialist, out of school clubs), and could provide the catalyst for the cyclical trend of increased self-esteem leading to increased participation. Further longitudinal research is required to firmly establish this concept however, as cross-sectional studies which observe high-exercise groups with lower levels of depression and high self-esteem cannot ascertain the direction of such a relationship, and there is also evidence that taking part in sport and physical activity programs can improve confidence (Field et al, 2001 cited in DeBate et al., 2009).
[bookmark: _Toc524096383]2.7.2 Anti-social behaviors
A report by the World Health Organization (Jones-Palm & Palm, 2004) found that young individuals who participate in fitness program or organized sport demonstrate lower rates of anti-social behavior and teenage pregnancy. Furthermore, they are less likely to smoke cigarettes or use drugs than non-sports/exercise participants. Lower rates of anti-social behavior are likely to result is lower disaffection from school and thus enhanced academic performance. 
The World Health Organization (WHO, 2010) suggests that physical activity participation assists social development of young people by promoting self-expression, social interaction, and social integration. They further suggest that physically active youth more readily adopt other healthy behaviors such as avoidance of drugs and cigarettes.
[bookmark: _Toc524096384]2.7.3 Impact of physical activity on school attendance and School connectedness
School connectedness and satisfaction have been postulated as determinants of academic achievement, regardless of ethnic group (Trudeau & Shephard, 2008). Furthermore, such positive associations with the school help to prevent drop-out according to a review of student-school relationships by Libbey (2004). 
Regular physical activity or sport has been previously associated with increased school connectedness and satisfaction (Brown and Evans, 2002), which may therefore suggest that regular physical activity also helps to prevent drop-out. Some study found that physical activity was correlated with global satisfaction, with school dissatisfaction appearing as one of the strongest predictors for global dissatisfaction amongst girls. The authors therefore highlighted the importance of positive attitudes towards school life. A more recent study showed that whilst students participating in extracurricular physical activities did not achieve academic scores any different to their peers, they did feel a greater engagement with their institution. It was suggested this may be due to greater attention directed towards such children, and the increased amount of interactions with significant adults that extracurricular physical activities entails (Trudeau  & Shephard, 2008).
Although there are problems with the way in which absenteeism is defined including the use of authorized absence or not and in the length of absence recorded (Atkinson et al, 2000) there is sufficient consistency in the literature to draw some valuable conclusions regarding the effect of physical education and sport on attendance. A recent literature review of school-based interventions has suggested that “sport and physical activities‟ are able, to some degree, to facilitate personal and social development in some disaffected young people under some circumstances‟ (Sandford et al., 2006). 
By providing target groups with social capital through physical activity it may therefore indirectly enhance school attendance. School connectedness and school satisfaction, two outcomes linked with successful school physical exercise and physical education programs, are known to prevent drop-out from school (Libbey, 2004). And, some studies which were conducted on relationship between school physical activity/sport participation and school attendance like by Long et al., (2002), have already shown positive improvements in attendance and personal development following the introduction of sports schemes. 
[bookmark: _Toc524096385]2.7.4 Aspirations of young students/adolescents
A study conducted by Marsh and Kleitman, (2003) examined the effects of fitness exercise participation on growth and change during elementary school by using data from the National Education Longitudinal Study database. They found that school based physical activity participation benefitted academic grades, educational aspirations; self-esteem, college applications and enrolment, and such trends were consistent for participants throughout their high school years. The authors suggested that participation in physical activity promoted identification with the school, and a commitment to school-related values which consequently benefit both academic and non-academic outcomes.

[bookmark: _Toc524096386]2.7.5 Positive social behaviors in school

It has been suggested that sport and physical activity might be an ideal vehicle for engaging the most vulnerable young people in society (Sport England, 1999). Some authors believe that physical education is an appropriate environment for socio-moral development (Miller et al, 1997) and for developing responsibility (Wild, 2002). However, researchers assessing the social impacts of physical activity are clear that physical education and physical exercise programs do not carry “miracle cures‟ for what are actually entrenched, multi-dimensional social problems (Sand ford et al, 2006). 
Further, differentiating views about the social value of physical activity interventions are rife amongst researchers, largely due to a lack of systematic and credible research into their effectiveness. As a result, few programs have achieved the difficult task of identifying a clear and sustainable positive impact upon youth behavior which is attributed directly to the physical activity intervention (Nichols, 1997; Long & Sanderson, 2001; Morris et al., 2003).
[bookmark: _Toc524096387]2.8 Effect of Physical Activity on Academic Achievement
There are a number of explanations for the effect physical activity has on academic performance. Research has shown that regular exercise can alleviate stress, anxiety and depression, and boost self-esteem. All of these are problems that have the potential to adversely affect school performance (Vail, 2006). There is also evidence that increases in physical fitness levels can have an effect on classroom behavior by decreasing disruptive behaviors. The positive relationship between academics and physical activity could be that students who are motivated in one area are more likely to strive to be successful in other areas. Emerging evidence suggests that physical activity may promote the growth of new brain cells, stimulate blood vessels in the brain, and enhance the communication among brain cells (Trost & Mars, 2010).
The statement “healthy children learn better” is supported by the evidence in the literature of a study conducted by (Ehrlich, 2008). Perhaps the most established relationship of health and achievement is between eating breakfast at school and academic performance. This is a relationship that persists regardless of socioeconomic status. Less established but increasingly supported by the literature is the link between school based physical activity and academic performance (Castelli, Hillman, Buck, & Erwin, 2007; Chomitz et al. 2009). 
A study conducted by Trudeau and Shepard (2008) cited evidence demonstrating that physical activity was positively associated with better cognitive functioning in children, with some age groups benefitting more than others. Published research has reported mixed results on the relationship between physical fitness and academic achievement; however, findings suggest that physical activity can have beneficial influences on student behavior that may result in increased academic performance. One study’s results indicated that there was “a consistent positive relationship between overall fitness and academic achievement” (Vail, 2006, p. 15). 
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[bookmark: _Toc524096299]Figure 1 The relationship of physical activity, cognitive functions, and academic achievement as defined for this review.    (Source: Erin K. et al, 2012)

Physical activity in school-aged children has an impact on health and wellness as well as academic growth. Studies have shown that exercise increases students’ brainpower, overall health and also promotes learning (Hernandez, 2007). By ignoring physical activity as a link to student achievement, educators could miss the correlation between physical activity and academics. Schools need to consider other options for students to be physically active during the school day. Since movement is essential for the brain to function, there may be a concern with the potential reduction in physical education if districts decide to cut or reduce those classes (Anjana Varghese, 2013).

Health and educational professionals believe that physically active students perform better in the classroom. One study found a statistically significant relationship between fitness and academic achievement (Chomitz, Slining, McGowan, Mitchell, Dawson, & Hacker, 2009). Promoting physical fitness and increasing opportunities for physical activity has implications to support academic achievement. Results from animal studies have shown that physical activity stimulates the neural development in the brain (Studenski, Carlson, Fillit, Greenough, Kramer, & Rebok, 2006). Also, physical fitness and physical activity have been linked to positive effects on cognition and concentration in the classroom (Etnier, Salazar, Landers, Petruzzello, Han, & Nowell, 1997). 
Physical activity has also been linked to higher levels of self-esteem and lower levels of anxiety, which are associated with higher academic performance in the classroom (Ekeland, Heian, Hagen, Abbott, & Nordheim, 2004; Shephard, 1983; & Flook, Repetti, & Ullman, 2005). Other studies have shown a positive relationship between the amount of time in physical education class and classroom performance based on grades (Shephard, 1996). Additionally, several studies have found positive associations between physical fitness and academic performance (Kim, Frongillo, & Han, 2003; California Department of Education, 2005). An Illinois study found that students’ fitness levels, as measured on the Fitness Gram, was positively correlated to academic achievement, based on the Illinois State Achievement Test, especially in the content areas of mathematics and science (Castelli, Hillman, Buck, & Erwin, 2007).

Neuroscientists are learning more about how exercise is a stimulus, which creates the environment that allows the brain to be ready to learn (Ratey, 2008). Like Naperville, Illinois, schools can benefit from the effects of exercise on learning by incorporating brain breaks and movement before periods of instruction. One study provided that students who scored the physical fitness tests, scored higher on reading and mathematics scores on the Stanford Achievement Test 9th edition, a standardized norm-referenced achievement test(Grissom, 2005).A research conducted by Case-Smith (1995) investigated the relationships among sensor motor components, fine motor skill, and functional performance in self-care, mobility, and social interaction(Case Smith, 1995). One researcher has found the relationship between fitness and achievement appeared to be stronger for females than males and stronger for higher socio-economic status than lower socio-economic status students (Grissom, 2005). 
All students, especially those who suffer from Attention Deficit Hyperactivity Disorder, need exercise; it assists them with concentration and provides an outlet for healthy impulse discharge, helping to control impulsivity (Mulrine et al. 2008). 
Many benefits to the brain have been directly linked to being physically active. Physical movement, such as stretching every 20 minutes in the classroom, can help stimulate the brain-derived neurotropic factor in a child’s brain and help learning occur more easily. This being said, structured physical education and being physically active, in general, can help stimulate learning by increasing the flow of brain-derived neurotropic factor within student’s brain. Brain-derived neurotropic factor is a chemical that helps neurons communicate with one another. With increased brain-derived neurotropic factor circulating in the brain, a greater amount of neurons are able to exchange and retain information, enabling individuals to understand, comprehend, remember, and retrieve more information and at a quicker rate (Hall, 2007).
Physical exercise may improve brain function and otherwise increase the capacity for learning (Delores King, 1999b). Regular exercise increases the amount of oxygen flowing through the brain, which increases children's capacity to learn (Galley, 2002c). There is a relationship between aerobic fitness, learning, and memory on a task that involved remembering names and locations on a fictitious map. Fitness and exercise has a significant influence on hippocampus structure and function. Hippocampus is responsible, in part, for encoding information into memory (Lauren B. Raine and Kramer, 2013). 
The brain is activated during physical activity much more so than when doing seatwork. Sitting for more than 10 minutes at a stretch “reduces our awareness of physical and emotional sensations and increases fatigue. Movement, on the other hand, increases blood vessels that allow for the delivery of oxygen, water, and glucose (“brain food”) to the brain. And this can’t help but optimize the brain’s performance (Pica, 2004). One Canadian study by Pica (2004) has showed that academic scores went up when a third of the school day was devoted to physical education. Due to the many benefits of physical activity on the brain, this in turn results in a higher correlation of academic success with students as well as an increase in positive behavior (Sing-Manoux, A., Hillsdon, M., Brunner, E., & Marmont,  2005).

 A study conducted by Field et al. (2001) found that among the health benefits of physical activity, exercise has been noted to increase performance on cognitive tasks as well as raise serotonin levels. In students who perform higher rates of exercise, it has been shown that those same students will have higher grade point averages. The number of hours a week a child is physically active can impact their engagement in sports, social settings, and energy levels, causing them to take the initiative to put in the extra efforts in academics. The amount of time spent in physical activities, specifically twenty minutes or more daily, improves performance on perceptual and decisional tasks (Trudeau & Shepard, 2008). 
The study conducted by Trudeau and Shephard, (2008) also noted that when students are involved in physical activities such as music, it has the potential to increase reading skills. Physical activity in general, not specific to physical fitness levels or sports involvement, has positive effects on academic scores through increased focus, decision making skills, and increasing interest levels. Students who are more physically active in aerobic exercise show higher levels of success in the area of math more so than other academic areas. Aerobic fitness activities have been linked to cognitive functions, response speed, working memory and attention (Desai et al., 2015). 
A study conducted by Moses (2011) found that many studies have noted high levels of physical exertion had positive influences on mathematical performance and that increasing the amount of physical activity time did not have a negative effect on academic performance. When students are able to concentrate and have a healthier mental state after exercising, academic areas such as mathematics, which revolves around memory and concentration, can be more successful. 
A study done by Trudeau and Shephard (2008) also explored the concept of physical activity having a positive effect on classroom behavior and reduced disruptions in students. Positive classroom behavior leads to more optimistic attitudes during class in general, which leads to more success with academic lessons. A student’s behavior can also determine his or her feeling of school connectedness and school satisfaction, which prevents students from disregarding class work and allows students to make more positive decisions. The level of physical activity has shown an effect on the academic success rate when comparing vigorous exercises, moderate exercises, and strengthening exercises to one another. 
A study which was conducted by So, (2012) demonstrated that higher level of physical activity result in a higher correlation of academic success than lower levels of physical activity. Vigorous activities increase brain and memory functions and can have a positive influence on boys and girls. Strengthening exercises have not shown a high correlation with academic achievement when compared to more vigorous activities performed less than four times a week, especially in boys. As elementary schools push for higher academic success through higher standards, the positive effects on academic achievement from movement and physical activity within the school day should be considered. Higher levels of activity have shown to give greater success with concentration, memory functions, behavior, and decision-making skills for students, all of which can enhance a student’s academic abilities and achievement and could then transfer over to higher levels of academic success (Taras, H., 2005). 

A potential relationship of fitness to cognitive functioning may be explained by both physiological and psychological mechanisms (Chomitz, Slining, McGowan, Mitchell, Dawson, & Hacker, 2009) as physical activity stimulates neural development enhances circulation, increases blood flow to the brain, and raises levels of nor epinephrine and endorphins–which collectively may decrease stress, improve mood, stimulate a calming effect after exercise, and as a result possibly improve academic performance. 


[bookmark: _Toc524096388]CHAPTER THREE
[bookmark: _Toc524096389]RESEARCH METHOD
[bookmark: _Toc524096390]3.1 Description of study area
This study was conducted at Wegere general secondary and preparatory School, in Menz Lalo Midir Woreda of North Shoa Zone, Amhara National Regional State (ANRS). The administrative center of North Shoa, Debrebrihan, is also the administrative center of Menz Lalo Woreda, which lies 722 Km SE of Baihr Dar (the regional capital) and 135Km N of Addis Ababa. According to the Amhara region finance and Economic Development office (2015) the location of Menz Lalo district is bordered by Menz-Mama Midir in the Southeast, Menz-Keya in the West, Mojana Wedera in the South and Menz Gera Midir in the North. The school, which the study was under taken were located in Wegere Town 01-kebele, and established in 1999 as high school (9-10), and in 2006 E.C opened its preparatory(11 & 12). Now it is serving from grade 9-12 levels in two shifts (morning and afternoon), and 1611 (769 male and 842 female students), students has been attended this year. 
[image: ]
[bookmark: _Toc524096300]Figure 2 Map of Menz Lalo Midir Woreda
[bookmark: _Toc524096391] 3.2 Study Design
To conduct this study experimental research design was used. This method had selected because it is helpful to identify the student health related physical fitness variables level with pre-test and post- test of cardio respiratory endurance, body composition, muscular endurance, muscular strength and flexibility with their average score result. The physical fitness exercise training was scheduled for twelve weeks, and it was arranged between the first semester final exam and Second Semester final- Exam. The intensity for exercises are low to moderate, for three days per week (Monday, Wednesday and Friday) before their regular classes for experimental group. There were no exercise treatment for control group but both the pre and post tests were taken from them.
[bookmark: _Toc524096392]3.3 Population, Sample and Sampling Techniques 
From Wegere general secondary and preparatory school four grade levels (9-12) grade eleven was selected purposively because of that the researcher was only teach at this grade level.  The total numbers of population/grade eleven female students were 98. Since the research is experimental to properly administer the test and manage the samples during fitness training only 34 samples were selected by using simple random sampling techniques. Simple random sampling technique was also used again to assign control and experimental group. From the total (34) samples 17 subjects were randomized to the control group and the rest 17 subjects were randomized to experimental group by using simple random sampling techniques.  
[bookmark: _Toc469311775][bookmark: _Toc490635056][bookmark: _Toc524096393]3.4 Inclusion and Exclusion Criteria
Individuals with cardiac conditions such as hypertension or uncontrolled diabetes or other conditions that would be contraindicated for exercise test and training were not admitted to the study, in addition to these individuals having bone and joint problem, diabetes mellitus, and those taking medications were not included into the study.
[bookmark: _Toc524096394]3.5 Source of Data 
The data for this study was collected from primary source of data such as from student’s pre and post test results of the selected variables and secondary source of data from student’s first and second semester average score result from school record office. 
[bookmark: _Toc524096395]3.6 Data Collection Instrument
 In order to collect the data which was necessary for the analysis of the study, the researcher used health related physical fitness variables test result and the student’s first and second semester average score result from the school record office. The use of appropriate tests helps to collect data from the selected health related physical fitness variables. The detail of each data collection tests and procedures were discussed as follows: 
The changes in the following physical fitness variable parameters and Academic average score results of both first and second semesters  were recorded especially before and after training in terms of pre-test and post-test.
[bookmark: _Toc524096262]Table 1 the type of Test used for the selected variables to collect appropriate data
	Variables  
	Tests 

	Cardio respiratory endurance
	12-minute run test (it’s the most popular field test)

	Muscular strength
	Wall sit test (is the most easy test than other strength test)

	Muscular endurance
	Ninety degree (900) push up(it requires only few equipment and it’s a more favorable)

	Flexibility
	Sit and reach test (it is a easy and quick test to perform)

	Body composition
	BMI (is a simple, inexpensive, and noninvasive surrogate measure of body fat)

	Academic achievement
	First and second semester GPA (easily performed than preparing standard exam/ test)



[bookmark: _Toc524096396]3.7 Data Collection Procedures
 Quantitative data was collected through the five health related physical fitness test parameters' and average score results. These data were collected through the appropriate health related Physical fitness test measures such as, cooper’s 12-minute test, ninety degree push up test, wall sit test, sit and reach and BMI. In addition to this the 2010 E.C. student’s first and second semester average score results were taken from the school record office. For the success of the study necessary Experimental materials and facilities such as Weight scale, exercise mats, cones, corner flags, stop watch, record sheets, measuring tape (meter), ruler and whistle was used. Before the experimental group was went to health related physical fitness exercise training the students first semester average score and the selected fitness variables pre-test were taken from both control and experimental groups. The second semester students average score results and fitness variables Post-test result were also taken from both groups after 12 weeks health related physical fitness exercise training programs were completed.
Once the data was collected from both group samples the researcher organized and put in a password-protected Microsoft Excel spreadsheet. Further, the sensitivity of the data was taken into account and the researchers performed all necessary measures to protect any possibility of personal identifiers in that data from distribution. Specifically, and as noted above, once the data was gathered, the spreadsheet that contained the data was protected by password.
[bookmark: _Toc490635059][bookmark: _Toc524096397]3.8 Test Procedures
[bookmark: _Toc524096398]3.8.1 Cooper’s 12 minute run test                                                                                                                                          
[image: C:\Users\yilkal\Desktop\_38149554_cooper_run.gif]
[bookmark: _Toc524096301]Figure 3 Twelve minutes run test track
Adopted from Mackenzie, B. (1997)
 Cooper’s 12 minute run test (Cooper, 1968) is a popular field test used for measuring aerobic fitness. This fitness test was initially used to estimate the VO2 max. Dr. Cooper found that there is a very high correlation between the distance someone can run (or walk) in 12 minutes and their VO2 max value, which measure the efficiency with which someone can use oxygen while exercising. Students were familiar with the 12 minute run/walk test protocol prior to the pre-testing date. This is measuring the distance covered in twelve minutes, involves running for twelve minutes around the 400 meter track marked out area and register how far covered in that time with the nearest 50 meters. 
The purpose of the distance runs is to measure maximal functional capacity and endurance of the cardio respiratory system. 
Subjects were instructed to run as far as possible in twelve minutes. 
· The students were conducted a warm up for five minutes.  
· The students began on the signal, "Ready, start." 
· Participants were continued to run until a whistle was blown at twelve minutes. Walking was permitted, but the objective was to cover as much distance as possible during the twelve minutes. 
· After completing the test the distance covered was registered near to 50m.  
Required equipment includes stopwatch or wrist watch, 400m track marked every 50m, assistance and data recording forms. 
[bookmark: _Toc524096399]3.8.2 BMI-Body Mass Index test 
A relatively easy way to determine the extent of overweight or obesity is to use a person’s body weight and height (Adopted from Mackenzie, 2005 101 performance evaluation test). 
Equipment needed to measure body composition by using the test BMI includes a scale and a tape measure. 
Test procedures:
· Proper positioning for measuring height (standard erect posture with the head and eyes in the Frankfurt horizontal plane) was needed; 
· Height and weight typically were measured without shoes and in light indoor clothing.
· After measuring height and weight calculating BMI by dividing weight to height squared. Body weight was measured using weight scale measure. Height was measured with a tape meter. 
· Finally, calculate the BMI by using the formula BMI =W/h2.                    
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[bookmark: _Toc524096302]Figure 4 weight scale measurement
[bookmark: _Toc524096303]                            Figure 5 height measurement
                           Source: International Obesity Task Force (IOTF) and Garzón, 2009)
[bookmark: _Toc524096400]3.8.3 Ninety Degree (900 ) Push Up Test
The 900 push-up is a test of upper body muscle strength and endurance. Strength and endurance of the muscles of the upper body are important in activities of daily living, maintaining functional health and promoting good posture. The 90° push-up is the most commonly used assessment of muscular endurance. The 90° push-up was selected as the recommended test item in the CPFA3P because it has some very practical advantages over the pull-up. The most important advantages are that it requires no equipment and very few zero scores occur. The majority of children can successfully perform the 90° push-up assessment and have a more favorable experience.  The purpose of this test is to evaluate the endurance of the arm and chest muscles. This test has also been proposed in FITNESSGRAM® physical fitness test battery to be used for measuring the endurance, strength and resilience of the muscles of the arm and shoulder (Cooper Institute for Aerobics Research, 2007). The equipment needed to measure this test is flat and clear floor or level field, and stopwatch.
Test procedures:
· Hands shoulder width apart and directly below the shoulder joint.
· Make sure your eyes are looking at the floor, so the chin is not tucked in or the head up. 
· For girls: With knees in contact with the floor, straightens the arms, keeping the back straight, then lowers the arms until there is a 90-degree angle at the elbows (upper arms are parallel to the floor). 
·  Perform as many repetitions as possible, maintaining a cadence of 20 push-ups per minute (1.5 seconds going down and 1.5 sec. going up). 
· The timing starts when your body is set in the correct position and the upper arm are parallel to the floor and do push-ups repeatedly by lowering the body until the arms bend 90 degree and the upper arms are parallel to the floor.
· Finally, the number of pushups able to perform in one minute was recorded.
·  The score is the number of the 90 degree push- ups performed. First miss counts; second miss ends assessment
[image: ]
[bookmark: _Toc524096304]Figure 6 ninety degree push up test
(Source: https://www.wikihow.com/Do-a-Push-Up :)
[bookmark: _Toc524096401]3.8.4 Wall-Sit Test
The Wall-sit test assessment is important to measures lower body strength. It involves the hip, thigh, lower back, legs, and calves. The score is also highly involved. The wall-sit assessment is used to observe the strength of the core, the power of the hip and thigh, the stability of the knees and ankles, and to define lower back discomfort (if any). The objective of this test was to measure the strength of the lower body particularly quadriceps muscle group. Equipment required to measure this test were smooth wall and a Stopwatch.
The Procedures of the test were undertaken as follows:
· Stand comfortably with feet approximately shoulder apart , with your back against the smooth vertical  wall, and Stand with eyes straight forward, arms folded or straight outward. 
· Slowly slide your back down the wall, and bend knees, back flat, and Squat and hold without raising or lowering from the squat position.
· Maintain your knees in a 90 degree angle, and Place your back flat against the wall.
· The timing starts when the umpire is set and stopped when the subject cannot maintain/hold the position.
· Measure the time in seconds and record on scoring sheet.  
[bookmark: _Toc428298800]                  [image: ]                                                                    
[bookmark: _Toc524096305]Figure 7 wall-sit test measurement
       (Source: http://blog.anytimefitness.com/how-to-do-a-perfect-wall-sit-boost-it/)
[bookmark: _Toc524096402]3.8.5 Sit and reach Test
Testing and measurement are the means of collecting information upon which subsequent performance evaluations and decisions had made but in the analysis we need to bear in mind the factors that may influence the results. The sit and reach test is a common measure of flexibility, and specifically measures the flexibility of the lower back and hamstring muscles. This test is important because tightness in this area has implicated in lumbar lordosis, forward pelvic tilt and lower back pain. This test first described and now widely used as a general test of flexibility (Wells and Dillon, 1952).
The objective of this test was to monitor the development of the student’s lower back and hamstring flexibility. The required Resource/materials to undertake this test were Box, Meter Ruler, Tape, and Assistant:  
Test procedures: the Sit and Reach test had conducted as follows:
· The athlete warms up for 10 minutes and then removes their shoes.
· The assistant secures the ruler to the box top with the tape so that the front edge of the box lines up with the 15cm (6 inches) mark on the ruler and the zero end of the ruler points towards the athlete.
· The athlete sits on the floor with their legs fully extended with the bottom of their bare feet against the box.
· The athlete places the hand on top of the box, slowly bends forward and reaches along the top of the ruler as far as possible holding the stretch for two seconds.
· The assistant records the distance reached by the athlete’s finger tips (cm).
· The athlete performs the test three times, the assistant calculates and records the three distances trials and uses the best value to assess the athlete’s performance.
[image: C:\Users\Minichil\Desktop\sit_reach.gif]
[bookmark: _Toc524096306]Figure 8 Sit and Reach test measurement procedure
(Source: http://www.topendsports.com)
[bookmark: _Toc524096403]3.9 Method of Data Analysis
 The Data was analyzed by using computerized statistical package software (SPSS) i.e. dependent T-test (to calculate descriptive statistics mean, mean difference, standard deviation and to know the significant change or difference between pre and post test) and spearman correlation (to know the relationship between the selected fitness variables and students average score results. To analyze the result mean, mean difference, correlation (r- value) and significance value (p) of the data were used. During analysis of the result differential/separate relationship between health related physical fitness components and academic achievement were used. Degree of relationship was expressed by coefficient which range from correlation (-1< r > +1) and the standard significance value was used at p< 0.05.
[bookmark: _Toc460680873][bookmark: _Toc524096404]3.10 Ethical Considerations 
Before beginning the research, the researcher obtained permission from the school and all the participants had clear information about the purpose of the study, the procedures to be used, the potential benefits and the possible risks of participation in this study was explained and written consent was given to the participants and their parents.

[bookmark: _Toc524096405][bookmark: _GoBack]CHAPTER FOUR
[bookmark: _Toc428298803][bookmark: _Toc524096406][bookmark: _Toc428298805]RESULTS AND DISCUSSION 
[bookmark: _Toc524096407]  4.1 Characteristics of study participants 
[bookmark: _Toc524096263]Table 2 Descriptive statistics of the study participants
	Group 
 

	N 
	          Age 
	Height (in meter) 
	Weight(in Kg’s) 

	
	
	Mean
	Std .deviation 
	Mean
	Std .deviation
	mean
	Std .deviation

	Exp. Group
	17
	17.71
	1.160
	1.540
	0.047
	52.647
	4.768

	Control group
	17
	17.65
	1.115
	1.523
	0.059
	51.00
	4.775



The above table reveals that the general characteristics of the study participants regarding to age, height and weight. The mean of the experimental group’s age, height and weight were 17.71 years, 1.540m and 52.647kg, and their standard deviation were 1.160, 0.047 and 4.768 respectively, this shows that they were homogenous group in terms of age, height, and weight. The table also shows that the mean of the control groups age, height and weight were 17.65 years, 1.523m and 51.00kg, and the standard deviation were 1.115, 0.059 and 4.775 respectively. This showed that the selected samples of the two groups (EG and CG) were homogenous.
[bookmark: _Toc524096408]4.2 Results of the Study
[bookmark: _Toc524096264]Table 3 paired sample statistics of 12-minute run test pre and post test (in meter) results of both EG and CG:
		Subjects

	Test
	                  Experimental group
	                      Control group

	12
minute run test
	        Mean 
	Std .deviation 
	         Mean
	Std .deviation 

	
	PT
	POT
	PT
	POT
	PT
	POT
	PT
	POT

	
	1800
	1985.58
	425.98
	273.66
	1853.52
	1850.58
	288.18
	290.69


PT=Pre-test, POT=Post-test
 
The above table shows that the mean and standard deviation of the experimental and control groups of the 12-minute run test. The mean values of the 12-minutes run Pre-test and Post-test results of the experimental groups were 1800m and 1985.58m, and the standard deviation was 425.98 m and 273.66 m respectively. Whereas the mean values of the control group 12-minutes run test were 1853.52m and 1850.58m, while their standard deviation were 288.18 m and 290.69 m respectively, this reveals that improvement were observed in the EG cardiovascular endurance  after the 12 weeks fitness exercise training, but improvements were not seen on the control group side. 
[bookmark: _Toc524096265]Table 4 Paired sample statistics of BMI (kg/m2) pre and post test results of both EG and CG:
		Subjects

	Test
	                  Experimental group
	                      Control group

	BMI
	        Mean 
	Std .deviation 
	         Mean
	 Std .deviation 

	
	PT
	POT
	PT
	POT
	PT
	POT
	PT
	POT

	
	22.42
	22.22
	1.91
	1.59
	22.04
	22.05
	1.51
	1.55


BMI=Body Mass Index, PT=Pre-test, POT=Post-test
The above table indicates that the mean and standard deviation of the body mass index of both the EG and CG. The mean values of the EG BMI pre and post-test result were 22.42 kg/m2 and 22.22 kg/m2, while their standard deviation were 1.91 kg/m2 and 1.59 kg/m2 respectively. On the other hand, the mean values of the CG of the BMI pre and post-test were 22.04 kg/m2 and 22.05 kg/m2, while their standard deviations were 1.51 kg/m2 and 1.55 kg/m2 respectively. This shows that the EG BMI was reduced from pre to post test, but in case of the CG a slight increment were seen from pre to post test results of BMI values. 




[bookmark: _Toc524096266]Table 5 Paired sample statistics of Muscular endurance (900 push-ups) pre and post-test results of both EG and CG (rep’):
		Subjects

	Test
	                  Experimental group
	                      Control group

	Ninety degree push-up
	        Mean 
	Std .deviation 
	         Mean
	            Std .deviation 

	
	PT
	POT
	PT
	POT
	PT
	POT
	PT
	POT

	
	10.12
	13.412
	3.839
	3.103
	9.75
	9.65
	3.093
	2.621


	PT=Pre-test, POT=Post-test
The above table reveals that, the mean and standard deviation of the EG and CG of muscular endurance. The mean values of the EG muscular endurance ninety degree pushup pre and post-test result were 10.12 and 13.412, while the standard deviation was 3.839 and 3.103 respectively. On the other hand the mean values of the CG of muscular endurance pre and post-test result were 9.75 and 9.65, while their standard deviation was 3.093 and 2.621 respectively.  This shows that improvement were seen in the EG of 900 pushup test from pre to post test. But, the CG 900 pushup test shows a slight reduction from pre to post test.
[bookmark: _Toc524096267]Table 6 Paired sample statistics of wall-sit tests pre and post test results of both EG and CG in seconds (sec):
		Subjects

	Test
	                  Experimental group
	                      Control group

	
Wall-sit 
	        Mean 
	Std .deviation 
	         Mean
	   Std .deviation 

	
	PT
	POT
	PT
	POT
	PT
	POT
	PT
	POT

	
	26.35
	34.53
	7.99
	8.07
	26.00
	25.94
	5.99
	5.71


                              PT=Pre-test, and POT=Post-test
The above table indicates that the mean and standard deviation of the pre and post-test results of wall-sit test. The mean values of the pre and post-test results of wall-sit test for the experimental group were 26.35 sec and 34.53 sec, while their standard deviations were 7.99 sec and 8.07 sec respectively. Furthermore, the mean values of the pre and post-test result of wall-sit test for the control group were 25.94 sec and 26.00 sec, while their standard deviations were 5.99 sec and 5.71 sec respectively. This indicates that there was an increment in the mean values of the experimental group from pre-test to post-test result (26.35 sec to 34.53 sec respectively). On the other hand the mean values of the control groups showed slight decrement from pre to post test results (26 sec to 25.94 seconds).
[bookmark: _Toc524096268]Table 7 Paired sample statistics of sit and reach test pre and post test results of both EG and CG in centimeters (cm):
		Subjects

	Test
	EG
	                      CG

	Sit  and reach test  
	        Mean 
	Std .deviation 
	         Mean
	Std .deviation 

	
	PT
	POT
	PT
	POT
	PT
	POT
	PT
	POT

	
	8.94
	10.41
	4.93
	4.19
	8.45
	8.35
	5.30
	5.32


           EG=Experimental group, CG=Control group, PT=Pre-test, POT=Post-test
The above table indicates that the mean and standard deviation of the sit and reach pre and post-test results of both experimental and control groups. The mean values of the experimental group’s pre and post- test result sit and reach test were 8.94cm and 10.41cm, and their standard deviations were 4.93cm and 4.19cm respectively. On the other hand the mean values of the pre and post-test results CG sit and reach test were 8.45cm and 8.35cm, while their standard deviations were 5.30cm and 5.32cm respectively. This indicates that there were an increment in the mean values of experimental groups’ sit and reach test results from pre to post-test (8.94 to 10.41). On the other hand, the mean values of the control group were decreased from pre to post-test result (8.45 to 8.35).  




[bookmark: _Toc524096269]Table 8 Paired sample statistics of first and second semester Average score results of both EG and CG:
		Subjects

	Test
	                  Experimental group
	                      Control group

	 
Average score result
	        Mean 
	Std .deviation 
	         Mean
	 Std .deviation 

	
	PT
	POT
	PT
	POT
	PT
	POT
	PT
	POT

	
	71.55
	73.40
	5.03
	6.00
	72.1
	71.5
	7.56
	7.28


PT=Pre-Test, POT=Post-Test
The above table shows that, the mean and standard deviation of the experimental and control groups first and second semester Average score result. The mean values of the experimental group’s first and second semester Average score result were 71.55 and 73.40, and the standard deviations were 5.03 and 6.00 respectively. While, the mean values of the control groups’ first and second semester Average score result were 72.1 and 71.5, and the standard deviations were 7.5 and 7.28 respectively. This reveals that the mean values of the experimental group Average score results were increased from first to second semester (71.55 to 73.40), to the contrary the mean values of the control groups Average score results were decreased from first to second semester (72.1 to 71.5). 






[bookmark: _Toc524096270]
Table 9 Mean difference values comparisons and Significance level of health related physical fitness variables, and the first and second semester Average score results of both EG & CG.
	



Variables
	



Subjects
	                
 Paired difference
	



T
	


Sig.(2-tailed)

	
	
	
	
95% confidence interval
	
	

	
	
	
Mean
	
Std .d
	
Lower
	
Upper 
	
	

	CVE
	EG
	POT-PT
	185.58
	202.83
	-289.87
	-81.29
	-3.770
	0.002

	
	CG
	POT-PT
	-2.940
	45.65
	-20.53
	26.410
	0.266
	0.794

	BMI
	EG
	POT-PT
	-0.200
	0.462
	0.034
	0.441
	1.820
	0.042

	
	CG
	POT-PT
	0.010
	0.081
	0.051
	-0.038
	-0.629
	0.542

	ME
	EG
	POT-PT
	3.292
	1.447
	-4.038
	-2.549
	-9.382
	0.000

	
	CG
	POT-PT
	-0.100
	1.269
	-0.535
	0.770
	0.382
	0.707

	MS
	EG
	POT-PT
	8.180
	2.780
	-9.610
	-6.740
	-12.08
	0.000

	
	CG
	POT-PT
	-0.060
	2.010
	-1.080
	0.971
	0.1280
	0.906

	FX
	EG
	POT-PT
	1.470
	1.430
	-2.201
	-0.735
	-4.230
	0.001

	
	CG
	POT-PT
	-0.100
	1.293
	-0.874
	0.469
	-0.651
	0.524

	GPA
	EG
	FSR-SSR
	1.850
	2.412
	-3.087
	-0.606
	3.157
	0.006

	
	CG
	FSR-SSR
	-0.600
	1.928
	-0.391
	1.591
	1.283
	0.218


CVE=Cardiovascular Endurance, BMI=Body Mass Index, ME= Muscular Endurance, MS=Muscular Strength, FX=Flexibility, GPA= Average score results, PT=Pre-test, POT=Post-test, EG=Experimental Group, CG=Control Group, MD=mean difference, FSR=First semester Average score result, and SSR= second semester Average score result
The above table shows that the comparison of both the experimental and control group’s pre and post-test results of the health related physical fitness variables and the first and second semester Average score result, and it also indicate whether this change/ difference was statistically significant or not. 
According to the result presented in the table above, the EG 12-minutes run test result  shows a statistically significant improvement from pre to post test result (MD =185.58, SD = 202.83, p = 0.002) when exposed to 12 weeks health related fitness exercise. But there were no statistically significant improvement in the 12-minutes run test result of the CG (MD = -2.94, SD = 45.65, p=0.794), hence p>0.05.
 In the former table 3 above, the mean value of EG in 12 minute run test before fitness exercise was 1800m and it was increased to 1985.58m after the fitness exercise was delivered, and the pre test mean value of CG was 1853.52m and it was decreased to 1850.58m during post test. Therefore, the mean difference value of EG was 185.58m and the CG mean difference value were -2.94m. This value indicates that, a statistically significant improvement were seen from pre to post tests results in 12-minutes run test of EG,  but statistically significant improvement were not observed in the CG. 
The above table 9 also displays the significance differences of pre and post test results of Body Mass Index tests of the two groups (EG and CG). According to the data presented in the table, the pre and post test result of Body Mass Index test of the EG showed a statistically significant change (MD = -0.200, SD = 0.462, p = 0.042). But, statistically significant difference was not observed in Body Mass Index of CG from pre to post test results (MD = 0.010, SD = 0.81, p = 0.542), since p>0.05.
 In the former table 4 above, the mean values of the EG Body Mass Index test result before the fitness exercise given was 22.42kg/m2 and it was reduced to 22.22 kg/m2 (MD=-0.200) after the fitness exercise were delivered, and the BMI pre test mean values of the CG was 22.04 kg/m2 and it was increased to 22.05 kg/m2 (MD=0.010) during post test. Therefore, this implies that a statistically significant change were seen from pre to post test results of the EG in BMI test result, but no significance change were observed in the CG BMI pre to post test results.
Table 9 above also displays that the significance differences values of the pre and post test  ninety degree push-up test results of the two groups (EG and CG). According to the data presented in the table, statistically significance improvement were observed in the EG in 900 push-up test result (MD =3.292, SD =1.447, p = 0.000) when exposed to 12 weeks fitness exercise. But there were no statistically significant improvement in the CG (MD =-0.100, SD =1.269, p=0.707), hence (p >0.05). In the former table 5 it was indicated that the mean score of EG ninety degree Push-up test result before the fitness training was 10.12 and it was increased to 13.412 after fitness exercise were conducted, and the pre test mean score of CG was 9.75 and it was decreased to 9.65 during post test. The mean difference value of the EG from pre to post test results were 3.292, while the CG mean difference were 0.100. This value indicates that muscular endurance of the EG shows a statistically significance improvement from pre to post test results (p < 0.05), but not in CG (p > 0.05). 
Similarly, the above table 9 also indicates that the statistical significance difference values of the pre and post test Wall-sit test results of the two groups (EG and CG). According to the result presented in the table the EG shows statistically significance improvement in Wall-Sit test from pre to post test results (MD =8.18, SD = 2.78, p = 0.000) when exposed to 12 weeks fitness exercise.  But, no significant differences were found between pre and post test results of wall-sit test in the CG (MD = -0.06, SD = 2.01, p=0.906), since p >0.05. 
In the former table 6 it was indicated that the mean values of the EG wall sit test before fitness exercise was 26.35 sec and it was increased to 34.53 sec after the fitness exercise was delivered, and the pre test mean value of CG wall sit test was 26 sec and it was decreased to 25.94 sec during post test. The mean difference value of EG pre to post test result shows 8.18 sec, while MD = 0.06 sec were observed in the CG side. These indicates that the Wall-Sit/muscular strength of the EG shows statistically significant improvement from pre to post test result.
Table 9 above also reveals that the statistical significance difference values of pre and post test sit and reach test results of the two groups (EG and CG). According to the result presented in the table EG shows statistically significant improvement in sit and reach test results (MD = 1.47, SD = 01.43, p = 0.001) when exposed to 12 weeks Fitness exercise, since P <0.05. But, no statistically significant difference were found between pre and post test results of the CG in sit and reach test (MD = 0.100, SD = 1.293, p=0.524), hence p >0.05. 
The former table 7 above indicates that the mean value of the EG before the fitness exercise was 8.94 cm and it was increased to 10.41 cm after the fitness exercise were given, and the pre test mean value of sit and reach test results of the CG was 8.45 cm and it was decreased to 8.35 cm during post test. The mean difference values of EG sit and reach test from pre to post test result were 1.47 cm, while the CG mean difference were 0.1cm. This implies that Health related Physical Fitness exercise is a useful modality to improve Flexibility.
The above table 9 also displays that the statistical significance difference values of students first and second semester Average score result of the two groups (EG and CG).  According to the result presented in the table, the first and second semester arithmetic mean (GPA) result of the EG showed a statistically significant increment (MD = 1.85, SD = 2.412, p = 0.006) from first to second semester. But, statistically no significant difference (p >0.05) was observed in the Average score results of CG between first and second semester (MD = 0.600, SD = 1.928, p = 0.218). 
Table 8 above indicates that the subjects Average score results mean value of EG before the fitness exercise was 71.55 and it was increased to 73.40 after the fitness exercise were given, and the first semester Average score result mean values of the CG was 72.1 and it was reduced to 71.5 during second semester. Therefore, the mean difference value of the EG were 1.85, while the CG mean difference shows 0.600 reduction. 

[bookmark: _Toc524096271]Table 10 The correlation analysis of health related fitness variables with Average score results of the control group:
	
	Average score results

	No
	Variables
	N
	Correlation
	Significant(p-value)

	1
	12-minutes run test
	17
	-0.089
	0.735

	2
	BMI
	17
	0.410
	0.102

	3
	900 pushup test
	17
	-0.350
	0.169

	4
	Wall-sit test
	17
	0.465
	0.060

	5
	Sit & reach test
	17
	-0.219
	0.397


CVE=Cardiovascular Endurance     , BMI=Body Mass Index, ME= Muscular Endurance, MS=Muscular Strength, FX=Flexibility, GPA= Average score result, and N=number of samples in the group.
The result in the above table indicates the correlation of the selected fitness variables of CG with students’ Average score result. As shown in the table all the selected parameters such as 12-minutes run test (r= - 0.089, p=0.735), Body Mass Index (r = 0.41, p = 0.102 ),  900 push up (r = -0.350, p = 0.169), Muscular Strength (r = 0.465, p = 0.06) and  sit and reach test (r=-0.219, p=0.397) of the control group have no statistically significant effect on students academic achievement or (GPA), hence p > 0.05 respectively. 
[bookmark: _Toc524096272]Table 11 The correlation analysis of health related fitness variables Tests with Average score result of the experimental group:
	
	                                GPA

	No
	Variables
	N
	Correlation
	Significant(p-value)

	1
	12-minutes run test
	17
	0.790
	0.037

	2
	BMI
	17
	-0.261
	0.012

	3
	900 pushup test
	17
	0.125
	0.634

	4
	Wall-sit test
	17
	0.019
	0.941

	5
	Sit & reach test
	17
	0.583
	0.014


 GPA= Average score results, and N=Number of samples 
The above table indicates that the correlation of the experimental group Average Score with health related physical fitness. As shown in the table Cardiovascular Endurance (r = 0.790, p = 0.037) and flexibility ( r = 0.583, p = 0.014) had positive statistically significant effect on student’s Academic Achievements, while Body Mass Index had negative statistically significant effect on student Academic Achievement (r = -0.261, p = 0.012), p < 0.05. On the other hand, Muscular Endurance (r =0.125, p = 0.634) and Muscular Strength exercises (r = 0.019 and p = 0.941) have no statistically significant effect on students Academic achievements, Hence p > 0.05. 
[bookmark: _Toc524096409]4.3 Discussions 
The purpose of this study was to investigate the effect of twelve weeks health related physical fitness exercise on student’s academic achievement of grade eleven female students at Wegere general secondary and preparatory school. Participating in physical fitness exercise regularly has significant positive effects on the overall health and wellbeing of individuals which improves the student’s health related physical fitness variables level and academic achievement (Hall and Kramer, 2009). 
  In this study physical fitness exercise training shows improvements on student’s health related physical fitness variables level and academic achievement. The following findings of this study suggest differential relationships between components of health related fitness and academic achievement in each variable: 
In case of cardiovascular endurance: When we compare the mean score values of EG 12-minutes run test result before Physical fitness exercise which was 1800 m with the mean score after 12 weeks Fitness exercise 1985.58 m, moderate improvement were observed from pre to post test result (MD = 185.58m), While we compare the mean score values of CG 12- minutes run test before exercise (1853.52 m) with after fitness exercises was given (1850.58 m) a slight reduction were seen (MD= -2.94)from pre to post test result. The result suggests that the EG shows statistically significant improvement in 12-minutes run test (MD = 185.58, SD = 202.83, p = 0.002) from pre to post test result. To the contrary in the case of CG a slight reduction were found from pre to post test (MD = -2.94, SD = 45.65, p=0.794), but this change were not statistically significant at 0.05 level of confidence. Therefore, since improvement were observed in the cardiovascular endurance fitness level of EG the null hypothesis that say twelve weeks physical fitness exercise has no significance effect on students health  related physical fitness variables level was rejected at 0.05 level of confidence.
Furthermore, when the researcher observe the correlation between Cardiovascular Endurance with students average score results of both groups (CG and EG), the CG cardiovascular endurance have no statistically significant effect on students Average score results (r = - 0.089 and p =0.735), in contrast to this the EG cardiovascular endurance had positive statistically significant effect on students Average score results (r= 0.790 and p=0.037), since p < 0.05. So, the formulated hypothesis twelve weeks health related fitness exercise would have no significant effect on students Academic Achievement were rejected in case of cardio respiratory fitness at 0.05 level of confidence when assessed in 12minute run test.
The results of cardiovascular endurance discussed above was in agreement with the finding of (Castelli et al., 2007; Kwak et al., 2009) which was conducted on association of health related physical fitness and academic achievement and they concluded that Positive associations between cardio respiratory fitness and academic achievement were observed with the academic achievement indexed using total academic scores. Cardio respiratory fitness also appears to be positively associated with other academic areas (Castelli et al., 2007, Hansen et al., 2014, Roberts et al., 2010, Wittberg et al., 2009). For example, Wittberg et al. (2009) observed a positive association between cardio respiratory fitness and performance on academic achievement tests in the areas of science and social studies in a sample of 968 preadolescent children. A similar positive association between cardio respiratory fitness and spelling has also been reported by Hansen et al. (2014) and de Greeff et al. (2014). Additionally, cardio respiratory fitness has been positively correlated with language arts performance (Roberts et al., 2010; Wittberg et al., 2009).

In case of Body Mass Index: When we compare the mean score of the experimental group BMI values before physical fitness exercise (22.42) with the mean score of BMI after 12 weeks physical fitness exercise (22.22), a slight reduction were observed (MD = -0.200), whereas the mean score values of the CG shows a slight increment from pre to post test (22.04 to 22.05) with MD= 0.010. The result suggests that EG shows a statistically significant change in BMI (MD = -0.200, SD= 0.462, p= 0.002), hence p < 0.05.  Even though, a slight increment/difference in the CG BMI mean values were observed (MD = 0.010, SD =0.462, p=0.542) the changes were not statistically significant. Therefore, the null hypothesis which say twelve weeks physical fitness exercise have no significance change on students health related physical fitness variables level were rejected at 0.05 level of  confidence.  
Furthermore, the correlation of BMI with the students Average score result of the CG indicates that, BMI results had no statistically significance effect on students Average score results (r = -0.261 and p =0.06), to the contrary the EG BMI result have negative statistically significance effect on students Average score (r=-0.261 and p=0.012), since p < 0.05. Therefore, the formulated null hypothesis twelve weeks health related physical fitness variables exercise would have no significant effect on students average score result (GPA) were rejected in case of BMI at 0.05 level of confidence. 
The result of body composition variable discussed above was in agreement with the findings of Aklilu Seifu Adesa, Sangeeta Rani, Negussie Bussa, (2014) a study conducted on the Relationship between Physical Fitness and Academic Achievement at Haramaya University, and they concluded that body composition (BMI) had statistically significant negative correlation. Not only this but also, the result of this study also agrees with the finding of Datar, Sturm, and Manabosco, (2002)  noted that overweight kindergarten children (measured by BMI) exhibited statistically lower reading and mathematics test scores as compared with children who were not overweight. However, in contrast to this study finding Dwyer and colleagues (2001), for instance, found that skin fold measure of the calf and triceps were not statistically related to academic achievement scores. It is possible that body composition might influence school performance because obesity has been linked to social problems and tiredness, both of which could impact learning.

In case of muscular endurance: When we compare the mean score of the ninety degree pushup test result of the EG before physical fitness exercise (10.12) with the mean score after 12 weeks physical fitness exercise (13.412) moderate increments were observed (MD =3.292), whereas the mean score values of pre test CG 900 push up test was 9.75 and post test 9.65 a slight reduction were seen with the MD =0.1. The result suggests that EG shows a statistically significant improvement in ninety degree push-up (MD =3.292, SD=1.447, p= 0.000), which is significant at 0.05 level of confidence.  But no significant difference were observed on the CG muscular endurance fitness level (MD = -0.1, SD =1.269, p=0.707), since p > 0.05. Therefore , the proposed null hypothesis that say twelve weeks physical fitness exercise have no significant change on students health related physical fitness variables level were rejected at 0.05 level of confidence, since p < 0.05.
In addition to this the correlation of muscular endurance with students Average score results of the two groups of this study indicates that, muscular endurance of CG had no statistically significant effect on student’s Average score results (r = -0.350, and p = 0.169). Similarly, the correlation of EG muscular endurance with students Average score result reveal that, muscular endurance had no statistically significant effect on students academic achievement (r =0.125 and p =0.634), hence p > 0.05. Therefore, the formulated hypothesis twelve weeks health related physical fitness variables exercises have no significant effect on students academic achievement (Average score result) were accepted  in case of muscular endurance at 0.05 level of confidence. 
The results of muscular endurance discussed above was in agreement with the findings of Dwyer (2001) and colleagues that concluded no significant relationship were found between muscular endurance and average score results of the students. But the finding of this study contradict with the finding of Ronald W Bass, Dale D Brown, Kelly R Laurson, and Margaret M Coleman (2013), which found that Muscular endurance was significantly related to academic achievement or GPA.

In case of muscular strength: When we compare the mean score of wall-sit test results of the EG before physical fitness exercise (26.35 sec) with the mean score of after 12 weeks physical fitness exercise (34.53 sec) moderate increments were observed (MD = 8.18 sec), whereas the CG were decreased from pre (26 sec) to post test (25.94 sec) with MD =-0.06. The result suggests that the EG shows statistically significant improvement from pre to post test in muscular strength fitness (MD = 8.18, SD= 2.78, p= 0.000), which is significant at 0.05 level of confidence.  But no significant change were observed in the CG of muscular strength pre to post test result (MD = -0.06, SD =2.01, p=0.906), since p > 0.05. Therefore, the proposed null hypothesis twelve weeks physical fitness exercise have no significance change on students health related physical fitness variables level were rejected at 0.05 level of confidence.
 Furthermore the correlation of muscular strength with the students Average score result of the two group (CG and EG) indicates that, the muscular strength of CG have no statistically significant effect on students academic achievement (r =0.465 and p = 0.060), in similar with this results of the EG muscular strength has no statistically significant effect on students Average score results (r= 0.019, p=0.941), since p > 0.05. So, the formulated null hypothesis twelve weeks health related physical  fitness variables exercises have  no significant effect on students  academic achievement or Average score result were accepted in case of muscular strength  at 0.05 level of confidence. 
The finding of muscular strength discussed above contradicts with the finding of Ronald W Bass, Dale D Brown, Kelly R Laurson, and Margaret M Coleman (2013), which found that Muscular strength was significantly related to academic achievement.
In case of flexibility: When we compare the mean score of sit and reach test results of the EG before fitness exercise (8.94 cm) with the mean score of after 12 weeks fitness exercise (10.41 cm) moderate increments were seen (MD =1.47), whereas the CG pre test mean score value were 8.45 cm and the post test mean values were 8.35 cm, so a slight reduction were observed from pre to post test results (MD= -0.1cm). This result proved that statistically significant change were found in sit and reach test/flexibility from pre to post test scores of the EG (MD =1.47, SD = 1.43, p = 0.001), since p < 0.05. But in the case of CG no statistically significant difference were found on flexibility fitness levels of the students (MD = -0.100, SD = 1.293, p=0.524), hence p > 0.05. therefore, the proposed null hypotheses twelve weeks physical fitness exercise have no significance change on student health related physical fitness variables level was rejected at 0.05 level of confidence.

 In addition to the above result the correlation of flexibility or sit and reach test with students Average score result of CG indicates that, flexibility had no statistically significant effect on students academic achievement (r = -0.219 and p = 0.397), since p > 0.05.  On the other hand flexibility had positive statistically significant effect on student’s Academic Achievements or Average score results of EG (r = o.583, p = 0.014), hence p < 0.05. Therefore, the formulated null hypothesis Twelve weeks health related physical Fitness variables exercise have no significant effect on students Average score results were rejected in case of flexibility at 0.05 level of confidence.
 
The finding of flexibility discussed above was in agreement with the finding of Aklilu Seifu Adesa, et al, (2014) that concluded the correlation coefficient of experimental group flexibility showed moderate significant positive correlation with academic achievement.  
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[bookmark: _Toc524096411] SUMMARY, CONLUSSION AND RECOMMENDATION
[bookmark: _Toc524096412]5.1 Summary
The purpose of this study was to evaluate the effect of twelve weeks health related fitness exercise on students Academic achievements in case of Wegere general secondary and preparatory school grade eleven (11) female students. For this purpose, the researcher reviewed the available literatures in order to decide the focus of the study and methodologies. In order to attain the general objective of the study, the following specific objectives were formulated: 
· To evaluate the effect of twelve weeks health related physical fitness exercise on the selected fitness variables level of the students.
· To know the effect of health related physical fitness exercises (cardiovascular endurance, Body mass index, Muscular endurance, Muscular strength, and Flexibility) on student’s academic achievement.
Based on the above specific objectives, the hypotheses were formulated. In dealing with these basic objectives, the study was conducted on grade eleven female students at Wegere general secondary and preparatory school. Among the total population of 98 grade eleven female students 34 samples were selected using simple random sampling  techniques, and 17 students (EG) were underwent fitness exercise training for three months and three(3) days per week, and the rest 17 students were serving as control group. A pretest and post test from selected physical fitness variables were taken from both groups and the first and second semester students Average score result were taken from the school record office to gain the necessary data required to conduct the study.
Through SPSS by using paired t-test the change from pre to post test were known, and Pearson correlation was used to know the effect of the selected fitness variables on student’s academic achievement. Following this analysis, the following findings were obtained. 
· The finding of this study indicates that Cardio respiratory fitness levels of the EG shows statistically significant change/improvement, but no statistically significant change were observed from pre to post test result of the CG.   
· The finding of this study shows that the Experimental group BMI result had a statistically significant change, but no statistically significant changes were recorded in the CG.
· The finding of this study also reveals that experimental group Muscular endurance fitness had statistically significant change/improvement, but no significant change were found from pre to post test result of the CG.   
· The finding of this study indicates that Muscular strength the EG shows statistically significant change, but no statistically significant change were observed from pre to post test result of the CG. 
·  The finding of this study reveals that statistically significant improvement was observed in the Flexibility fitness levels of the EG, but no significant change were seen from pre to post test results of the CG.   
· The finding of this study indicates that the EG Average score result had statistically significant change from first to second semester. But no significant change was observed in the CG GPA results.
To know the effect/correlation of health related physical fitness exercise variables on student’s academic achievement Pearson correlation were used. Through the correlation Analysis results the following findings were observed:
· The finding of this study reveals that twelve weeks health related variables exercise  had positive statistically significant effect on students Academic Achievement in case of EG cardio respiratory endurance. But, it had no significant effect on student’s academic achievement of the CG.
· The finding of this study shows that Body Mass Index of the EG have negative statistically significant effect on student’s Academic achievement. But no statistically significant effect was observed in CG Average core results.
· The finding of this study indicates that Muscular Endurance of both EG and CG had no statistically significant effect on Students Academic achievement.
· The finding obtained from this study also indicates that the Muscular strengths of both EG and CG had no statistically significant effect on students Academic Achievement.
· The result of this study also shows that the flexibility fitness of EG had positive statistically significant effect on student’s academic achievement. While, no statistically significant effect were found in the CG.
[bookmark: _Toc524096413]5.2. Conclusion
In this section the main focus of the study was to conclude that either health related physical fitness components had a significant effect on student’s Academic result or not, and depending up on the findings of the study the following conclusion was drawn:
· Twelve weeks health related fitness exercises have a statistically significant effect on students health related physical fitness variables levels of the EG from pre to post test results. 
· No statistically significant changes were found in the CG health related physical fitness variables level from pre to post test results.
· Cardio Vascular Endurance, body composition and flexibility had a statistically significant effect on student’s academic achievement or GPA, to the contrary muscular endurance and strength have no statistically significant effect on student’s academic achievement. 
· The health related physical fitness variables exercise of the CG had No statistically significant effect on student’s academic achievement. 





[bookmark: _Toc524096414]5.3 Recommendation
Depending up on the results of the findings the researcher recommended the following main points to the stake holders and who seeks to improve student’s academic achievements.
· The finding of this study and other many researchers (Castelli et al., 2007; Hansen et al., 2014; Roberts et al., 2010; Wittberg et al., 2009) finding reveals that most health related physical fitness variables except body composition have a positive association with students academic achievement, so the students would be engage actively in a regular fitness training to improve their fitness and academic achievement. 
·  The result of this study indicated cardio respiratory fitness variables have high positive statistically significant effect on students academic achievement, therefore the researcher recommend as the students would more engage in aerobic Fitness exercise. 
· The result of this study and the study conducted by Hansen et al. (2014) and Greeff et al. (2014) indicates that health related physical fitness variables improvement had a positive significant effect on student’s academic achievement, therefore PE teachers’ needs to encourage and conduct physical fitness exercises for the students. 
· The result of this study shows that regular physical fitness exercise improves health related physical fitness components and this fitness improvement had a positive effect on students academic achievement, therefore the school principal, families, and Woreda education office would work cooperatively to fulfill the required equipments for fitness exercise at school. 
· The result of this study shows that regular fitness exercise had a positive effect on student’s academic achievement, so it is better if the Ministry of Education would rearrange the time allotment for physical education class.
· For the finding of this study only field tests were used, therefore it is better if the future researcher uses laboratory test. 
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[bookmark: _Toc524096418]APPENDEX-A: Selected physical fitness variables parameters pre test, post test and difference (post test-pre test) results of both Groups:
	CVE; 12-minutes Run  pre, post-test and difference  results (in m)

	Experimental Group
	Control Group

	Name 
	Pretest 
	Post test
	difference
	Name
	Pre-test
	Post-test
	difference

	1
	2320
	2410
	90
	A
	2280
	2210
	-70

	2
	2400
	2480
	80
	B
	1470
	1500
	-30

	3
	2210
	2200
	-10
	C
	1600
	1630
	30

	4
	2420
	2400
	-20
	D
	2080
	2100
	20

	5
	1900
	1950
	50
	E
	2100
	2120
	20

	6
	1950
	2000
	50
	F
	1640
	1580
	-60

	7
	2000
	2100
	100
	G
	1890
	1900
	10

	8
	1800
	1760
	40
	H
	1500
	1570
	70

	9
	1580
	2000
	420
	I
	1350
	1280
	-70

	10
	1240
	1700
	460
	J
	2200
	2170
	-30

	11
	1280
	1740
	460
	K
	2300
	2370
	70

	12
	1100
	1620
	520
	L
	1720
	1690
	-30

	13
	1260
	1640
	380
	M
	1810
	1760
	-50

	14
	1600
	1880
	280
	N
	1940
	1920
	-20

	15
	1680
	1740
	60
	O
	1880
	1890
	10

	16
	1660
	1995
	335
	P
	2000
	1990
	-10

	17
	2200
	2140
	-60
	Q
	1780
	1780
	0













	                             Body mass index(BMI) pre, post-test and difference  results (in kg/m2)

	Experimental Group
	Control Group

	Name 
	Pre-test 
	Post-test
	difference
	Name
	Pre-test
	Post-test
	Difference

	1
	23.60
	23
	-0.6
	A
	22.77
	22.85
	0.08

	2
	23.80
	24
	0.2
	B
	22.07
	22.10
	0.03

	3
	20.90
	21
	0.1
	C
	24.70
	24.85
	0.15

	4
	21.70
	21
	-0.7
	D
	21.13
	21.00
	-0.13

	5
	22.62
	22.40
	-0.22
	E
	21.80
	21.70
	-0.1

	6
	23.62
	23.20
	0.42
	F
	22.03
	22.00
	-0.03

	7
	25.50
	24.45
	-1.05
	G
	22.28
	22.32
	0.04

	8
	25.60
	24.80
	-0.8
	H
	23.78
	23.90
	0.12

	9
	21.85
	21.60
	-0.25
	I
	18.32
	18.32
	0

	10
	22.13
	22
	-0.13
	J
	22.85
	22.92
	0.07

	11
	24.50
	24
	-0.5
	K
	20.39
	20.30
	-0.09

	12
	22.22
	22.30
	0.08
	L
	20.08
	20.00
	-0.08

	13
	20.99
	21
	0.01
	M
	22.11
	22.23
	0.12

	14
	20.16
	20
	-0.16
	N
	21.93
	21.96
	0.03

	15
	23.27
	23.12
	-0.15
	O
	22.46
	22.46
	0

	16
	19.94
	20
	0.06
	P
	23.83
	23.91
	0.08

	17
	18.90
	19.90
	1
	Q
	22.20
	22.13
	-0.07



	        Muscular endurance /900 push-up pre, post-test and difference  results 

	Experimental Group
	Control Group

	Name 
	Pre-test 
	Post-test
	difference
	Name
	Pre-test
	Post-test
	difference

	1
	7
	12.0
	5.00
	A
	10
	11
	1.00

	2
	9
	13.0
	4.00
	B
	7
	6
	-1.00

	3
	5
	9.0
	4.00
	C
	5
	7
	2.00

	4
	10
	12.0
	2.00
	D
	9
	9
	.00

	5
	11
	13.0
	2.00
	E
	13
	11
	-2.00

	6
	13
	16.0
	3.00
	F
	10
	9
	-1.00

	7
	12
	14.0
	2.00
	G
	9
	10
	1.00

	8
	5
	8.0
	3.00
	H
	12
	12
	.00

	9
	14
	16.0
	2.00
	I
	9
	8
	-1.00

	10
	12
	13.0
	1.00
	J
	13
	11
	-2.00

	11
	8
	12.0
	4.00
	K
	14
	15
	1.00

	12
	4
	9.0
	5.00
	L
	7
	8
	1.00

	13
	16
	18.0
	2.00
	M
	14
	12
	-2.00

	14
	17
	19.0
	2.00
	N
	3
	4
	1.00

	15
	8
	13.0
	5.00
	O
	12
	12
	.00

	16
	8
	14.0
	6.00
	P
	10
	9
	-1.00

	17
	13
	17.0
	4.00
	Q
	9
	10
	1.00




	    Muscular strength/Wall-sit pre, post-test and difference  results (in seconds)

	Experimental Group
	Control Group

	Name 
	Pre-test 
	Post-test
	difference
	Name
	Pre-test
	Post-test
	difference

	1
	37
	45
	8
	A
	25
	25
	0

	2
	35
	41
	6
	B
	22
	20
	-2

	3
	36
	47
	11
	C
	18
	21
	3

	4
	30
	40
	10
	D
	17
	18
	1

	5
	17
	30
	13
	E
	32
	30
	-2

	6
	32
	44
	12
	F
	35
	34
	-1

	7
	40
	44
	4
	G
	32
	33
	1

	8
	31
	40
	9
	H
	29
	31
	2

	9
	22
	30
	8
	I
	24
	22
	-2

	10
	20
	28
	8
	J
	33
	35
	2

	11
	21
	27
	6
	K
	30
	27
	-3

	12
	22
	25
	3
	L
	31
	29
	-2

	13
	19
	24
	5
	M
	19
	22
	3

	14
	22
	31
	9
	N
	16
	16
	0

	15
	15
	26
	11
	O
	24
	23
	-1

	16
	18
	27
	9
	P
	28
	27
	-1

	17
	31
	38
	7
	Q
	26
	29
	3



	                Flexibility/sit and reach pre, post-test and difference  results (in cm) 

	               Experimental Group
	             Control Group

	Name 
	Pre-test 
	Post-test
	Difference
	Name
	Pre-test
	Post-test
	Difference

	1
	13
	16
	3
	A
	6
	7
	1

	2
	2
	7
	5
	B
	8
	8
	0

	3
	7
	9
	2
	C
	5
	3
	-2

	4
	8
	8
	0
	D
	9
	10
	1

	5
	6
	8
	2
	E
	7
	9
	2

	6
	10
	11
	1
	F
	8
	6
	-2

	7
	3
	5
	2
	G
	0
	0
	0

	8
	15
	16.5
	1.5
	H
	13
	14
	1

	9
	11
	11
	0
	I
	9
	9
	0

	10
	4
	5
	1
	J
	8
	7
	-1

	11
	0
	3
	3
	K
	17
	17.5
	0.5

	12
	11
	12
	1
	L
	10
	11.5
	1.5

	13
	6
	8.5
	2.5
	M
	6
	5
	-1

	14
	15
	14
	-1
	N
	18
	17
	-1

	15
	16
	16
	0
	O
	15
	16
	1

	16
	11
	12
	1
	P
	5
	5
	0

	17
	14
	15
	1
	Q
	-2
	0.5
	2.5
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	       Academic achievement (GPA) First, second semester and difference  results 

	Experimental Group
	Control Group

	Name 
	Pre-test 
	Post-test
	difference
	Name
	Pre-test
	Post-test
	difference

	1
	65.5
	65.3
	-0.2
	A
	60.7
	61.2
	0.5

	2
	73.4
	74.7
	1.3
	B
	67.6
	68
	0.4

	3
	66.6
	67.1
	0.5
	C
	65.9
	65.8
	-0.1

	4
	66.2
	68.3
	2.1
	D
	66.7
	67
	0.3

	5
	73.3
	72.9
	-0.4
	E
	86.5
	85.1
	-1.4

	6
	71.4
	71
	-0.4
	F
	70.6
	71
	0.4

	7
	74.3
	74.9
	0.6
	G
	71.3
	71
	-0.3

	8
	77.5
	77.7
	0.2
	H
	67.6
	68.1
	0.5

	9
	73.8
	75.9
	2.1
	I
	75
	75
	0

	10
	68.7
	68.6
	-0.1
	J
	74
	74.8
	0.8

	11
	63.8
	64
	0.2
	K
	75
	72.4
	-2.6

	12
	69.1
	70.8
	1.7
	L
	67.4
	60.6
	-6.8

	13
	73.8
	76.1
	2.3
	M
	74.1
	74.7
	0.6

	14
	68.8
	77.4
	8.6
	N
	91
	88.1
	-2.9

	15
	78.3
	83.7
	5.4
	O
	67.4
	67.6
	0.2

	16
	69.3
	73.3
	4
	P
	77
	76.8
	-0.2

	17
	82.7
	86.2
	3.5
	Q
	67.9
	68.3
	0.4
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	Parts 
	Month 0ne
	Month two
	Month three

	Warming-up
	Walking, Jogging Exercise & Synchronized movement of hands and leg , arm, and dynamic stretching exercise

	Walking, Jogging Exercise & Synchronized movement of hands and leg , arm, and dynamic stretching exercise
-from general to specific
	Walking, Jogging Exercise & Synchronized movement of hands and leg , arm, and dynamic stretching exercise
-from general to specific

	Main part
	· CVE exercises 
–aerobics exercise
 -jumping rope
-jogging exercise
-Jumping jacks
 -running
· Strength& endurance exercise 
-push-up  -jumping jack
-sit up
 -squat jump
 -wall sit
 -plank (side and front)
-Bicycle crunches
· stretching exercise 
-Dynamic and static  stretch
- walking lunges
 -hamstring stretch
- hip stretch
 -shoulder and arm stretch
-trunk, quadriceps and calf muscles stretching


	· CVE exercises 
–aerobics exercise
 -jumping rope
-jogging exercise
-Jumping jacks
 -running
· Strength& endurance exercise 
-push-up 
-sit up &jumping jack
 -squat jump
 -wall sit
 -plank (side and front)
-Bicycle crunches
· stretching exercise 
-Dynamic and static  stretch
- walking lunges
 -hamstring stretch
- hip stretch
 -shoulder and arm stretch
-trunk, quadriceps and calf muscles stretching
· Intensity of each exercise activity was added by 10%  than from month one
	· CVE exercises 
–aerobics exercise
 -jumping rope
-jogging exercise
-Jumping jacks
 -running
· Strength& endurance exercise 
-push-up 
-sit up
 -squat jump &jacks
 -wall sit
 -plank (side and front)
-Bicycle crunches
· stretching exercise 
-Dynamic and static  stretch
- walking lunges
 -hamstring stretch
- hip stretch
 -shoulder and arm stretch
-trunk, quadriceps and calf muscles stretching
· Intensity of each exercise activity was added by 10%  than from month  two

	Cooling down
	Rehydrate, light body movement with breathing meditation, and, static stretching exercise 
	Rehydrate, light body movement with breathing meditation, and, static stretching exercise
	Rehydrate, light body movement with breathing meditation, and, static stretching exercise
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	Parts 
	Monday 
	Wednesday 
	Friday 

	Warming –up
	Walking, Jogging Exercise & Synchronized movement of hands and leg , arm, and dynamic stretching exercise

	Walking, Jogging Exercise & Synchronized movement of hands and leg , arm, and dynamic stretching exercise

	Walking, Jogging Exercise & Synchronized movement of hands and leg , arm, and dynamic stretching exercise


	Main part
	-Jumping jacks
-push-up
-Bicycle crunches
-plank
-lunges
-jogging exercise on track
- trunk and quadriceps stretching
	-aerobics exercise
squat jump
- sit-up
-crunches
-wall-sit
-side plank
- rope jumping
-hip and hamstring stretching exercise
	-jumping jacks 
-mountain climbers
-wall sit 
-Crunches
-Planks
-Triceps dips 
-Lunges & stretching exercise
-running on track

	Cooling down
	Rehydrate, light body movement with breathing meditation, and, static stretching exercise at the end of the session


	Rehydrate, light body movement with breathing meditation, and, static stretching exercise at the end of the session


	Rehydrate, light body movement with breathing meditation, and, static stretching exercise at the end of the session
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	Date
	Time
	Parts 
	Set & rep
	intensity
	Recovery time

	


Monday



	10’
	Warming-up
	
	moderate
	

	
	
	Walking, Jogging Exercise & Synchronized movement of hands and leg , arm, and dynamic stretching exercise

	
	
	

	
	

40’
	Main part/Work-out
	
2x10
3x5
2x15
2x10sec
3 minutes each 
1x12 minute
1x5minutes
	High
	
30sec. b/n sets and 10sec b/n different exercise

	
	
	-Jumping jacks
-push-up
-Bicycle crunches
-plank
-lunges
-jogging
-trunk and quadriceps stretching
	
	
	

	
	
10’
	Cool-down
	
	Low
	

	
	
	- trainees perform Rehydrate, light body movement with breathing meditation, and, static stretching exercise at the end of the session
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A. Experimental Group
	No.
	Name 
	Code 
	Grade& sect 
	age
	Height(m)
	Weight(kg)

	1
	w/giorgis W/mikael
	1
	11C
	18
	1.47
	52.3

	2
	Meseret Teshome
	2
	11C
	18
	1.50
	53.5

	3
	Mulatua Bersoma
	3
	11C
	19
	1.61
	53.4

	4
	Tejinesh Shimelis
	4
	11E
	17
	1.48
	47.5

	5
	Alemtsehay sh/kitaw
	5
	11E
	17
	1.51
	50.9

	6
	Alemtsehay Techale
	6
	11E
	17
	1.53
	 47.3

	7
	W/aregay Bizuneh
	7
	11A
	16
	1.51
	 45.5

	8
	Selamawit T/silase
	8
	11A
	16
	1.52
	50

	9
	Aster Tesfa
	9
	11A
	17
	1.51
	50.5

	10
	Kalkidan Gezahagne
	10
	11E
	18
	1.53
	51.8

	11
	Fantu Wasie
	11
	11D
	18
	1.60
	63

	12
	Kidist Guchale
	12
	11D
	19
	1.62
	58.4

	13
	Nitsuh Gebreyes
	13
	11D
	19
	1.50
	 55.9

	14
	Baysasahu Belete
	14
	11B
	18
	1.58
	 52.4

	15
	Alemtsehay Beley
	15
	11B
	16
	1.54
	47.8

	16
	Tewabech Gebre
	16
	11B
	18
	1.55
	 55.3

	17
	Samrawit Engidasew
	17
	11B
	20
	1.64
	58.2
















B. Control Group
	No.
	Name 
	Code 
	Grade& sect 
	Age
	Height(m)
	Weight(kg)

	1
	Amezen Fisiha
	A
	11C
	17
	1.45
	46.4

	2
	Getenesh G/yohanis
	B
	11C
	19
	1.52
	53.5

	3
	Demowez W/hana
	C
	11A
	19
	1.60
	51

	4
	Genet Alemu
	D
	11C
	16
	1.47
	47.2

	5
	Workinesh Belay
	E
	11D
	18
	1.60
	56.4

	6
	Meseret Abebe
	F
	11E
	18
	1.46
	47.5

	7
	W/kidan Aklilu
	G
	11B
	16
	1.50
	49.2

	8
	Kelem Basazin
	H
	11A
	17
	1.61
	47.5

	9
	Ehitemikael Dagne
	I
	11C
	18
	1.53
	53.5

	10
	Mulu Mamo
	J
	11D
	16
	1.41
	42

	11
	Mulushewa Girma
	K
	11E
	18
	1.53
	47

	12
	Teref Eshetie
	L
	11B
	18
	1.57
	54.5

	13
	Meseret Zikie
	M
	11E
	18
	1.51
	52.5

	14
	Amezenech Aragie
	N
	11D
	17
	1.52
	51

	15
	Abebech W/tsadik
	O
	11A
	17
	1.49
	51.9

	16
	Habtam Tadesse
	P
	11A
	18
	1.52
	52.9

	17
	Zenebu Getachew
	Q
	11B
	20
	1.61
	63
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