
400 Yard Run 

Pre-test results 

 The experimental group achieved a mean score of 2 min., 13 sec. and a median 

score of 2 min., 17 sec.  The modes for the experimental group were 2 min., 01 sec (2), 2 

min., 15 sec (2), 2 min., 25 sec (2) and min., 49 sec (2). 

 The control group achieved a mean score of 2 min., 04 sec.  and a median score of 

2 min., 14 sec.  The modes for the control group were 1 min., 54 sec (2), 1 min., 59 sec 

(2) and 2 min., 2 sec (2). 

Post-test results 

 The experimental group achieved a mean score of 2 min., 04 sec.  and a median 

score of 2 min., 25 sec.  The modes for the experimental group were 1 min., 54 sec (2) 

and 2 min., 25 sec (2). 

 The control group achieved a mean score of 1 min., 95 sec. and a median score of 

2 min., 10 sec.  The most frequent time was 2 min., 18 sec (3). 

Table 1 

400 Yard Run Results     
   Pre-Test: 400 Yard Run  
Experimental Group (n=25)   Control Group (n=25) 
Mean Median Mode  Mean Median Mode 

2.13 2.17 2.01(2);2.15(2) 2.04 2.14 1.54(2);1.59(2) 
   Post-Test: 400 Yard Run  
Experimental Group (n=25)   Control Group (n=25) 
Mean Median Mode  Mean Median Mode 

2.04 2.25 1.54(2);2.25(2) 1.95 2.1 2.18(3) 
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Shuttle Run 

Pre-test results 

 The experimental group achieved a mean score of 16.5 sec. and a median score of 

16.1 sec.  The most frequent time was 15.1 sec (3). 

 The control group achieved a mean score of 15.8 sec. and a median score of 15.9 

sec.  The most frequent time was 14.7 sec (3). 

Post-test results 

The experimental group achieved a mean score of 16.5 sec. and a median score of 

17.1 sec.  The most frequent times were 15.8 sec (2), 16.8 sec (2) and 22.8 sec (2). 

 The control group achieved a mean score of 16.2 sec. and a median score of 16.2 

sec.  The most frequent time was 15.5 sec (3). 

Table 2  
Shuttle Run Results     
   Pre-Test: Shuttle Run  
Experimental Group (n=25)   Control Group (n=25) 
Mean Median Mode  Mean Median Mode 

16.5 16.1 15.1(3)  15.8 15.9 14.7(3) 
   Post-Test: Shuttle Run  
Experimental Group (n=25)   Control Group (n=25) 
Mean Median Mode  Mean Median Mode 

16.5 17.1 15.8(2);16.8(2) 16.2 16.2 15.5(3) 
 

Situps 

Pre-test results 

 The experimental group achieved a mean score of 39.4 situps and a median score 

of 40 situps.  The most frequent number of situps were 35.4 (4) and 42 (4). 
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The control group achieved a mean score of 42.4 situps and a median score of 42 

situps.  The most frequent number of situps was 42 (3). 

Post-test results 

 The experimental group achieved a mean score of 38.5 situps and a median score 

of 41 situps.  The most frequent number of situps was 45 (3). 

 The control group achieved a mean score of 46.6 situps and a median score of 48 

situps.  The most frequent number of situps were 30 (2), 31 (2), 41 (2), 55 (2) and 61 (2). 

Table 3 
Situps Results      
   Pre-Test: Situps   
Experimental Group (n=25)   Control Group (n=25) 
Mean  Median  Mode  Mean Median Mode 

39.4 40 35.4 (4);42(4) 42.4 42 42(3) 
   Post-Test: Situps   
Experimental Group (n=25)   Control Group (n=25) 
Mean Median Mode  Mean Median Mode 

38.5 41 45(3)  46.6 48 30(2);31(2) 
 

Pushups 

Pre-test results 

 The experimental group achieved a mean score of 10.2 pushups and a median 

score of 10 pushups.  The most frequent number of pushups were 10 (5) and 20 (5).  The 

control group achieved a mean score of 13 pushups and a median score of 12 pushups.  

The most frequent number of pushups was 5 (4). 

Post-test results 

 The experimental group achieved a mean score of 15.4 pushups and a median 

score of 16 pushups.  The most frequent number of pushups were 16 (4) and 17 (4).   
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The control group achieved a mean score of 16.6 pushups and a median score of 

18 pushups.  The most frequent number of pushups was 20 (4). 

Table 4 

Pushups Results     
   Pre-Test: Sit & Reach  

Experimental Group (n=25)   Control Group (n=25) 

Mean Median Mode  Mean Median Mode 

10.2 10 10(5);20(5) 13 12 5(4) 

   Post-Test: Sit & Reach  

Experimental Group (n=25)   Control Group (n=25) 

Mean  Median Mode  Mean Median Mode 

15.4 16 16(4);17(4) 16.6 18 20(4) 
 

Sit & Reach 

Pre-test results 

 The experimental group achieved a mean score of -.78 and a median score of -1.  

The most frequent numbers were -1 (5) and 2 (5). 

 The control group achieved a mean score of -1.1 and a median score -1.  The most 

frequent number was -3 (5). 

Post-test results 

 The experimental group achieved a mean score of -.72 and a median score of 0.  

The most frequent numbers were 0 (5) and 1 (5). 

 The control group achieved a mean score of -.02 and a median score of 0.  The 

most frequent number was 0 (5). 
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Table 5 
Sit & Reach Results     
   Pre-Test: Sit & Reach  
Experimental Group (n=25)   Control Group (n=25) 
Mean Median Mode  Mean  Median Mode 

-0.78 -1 -1.2  -1.1 -1 -3
   Post-test: Sit & Reach  
Experimental Group (n=25)   Control Group (n=25) 
Mean  Median Mode  Mean Median Mode 

-0.72 0 0 (5); 1(5)  -0.2 0 0 (5) 
 

Summary 

 The MMFST consisted of the 400 yard run, shuttle run, situps, pushups and sit & 

reach.  In the 400 yard run, the pre-test experimental group achieved a mean score of 2 

min. 13 sec.  The pre-test control group achieved a mean score of 2 min. and 04 sec.  The 

post-test results for the experimental group in the 400 yard run indicated a mean of 2 min. 

04 sec.  The post-test mean for the control group was 1 min. 95 sec. 

 In shuttle run, the pre-test experimental group achieved a mean score of 16.5 

seconds.  The pre-test control group achieved a mean score of 16.5 seconds.  The post-

test mean for the experimental group in the shuttle run was 16.5 seconds.  The post-test 

mean for the control group was 16.2 seconds. 

 In the situps, the pre-test experimental group achieved a mean score of 39.4 

situps.  The pre-test control group achieved a mean score of 42.4 situps.  The post-test 

mean for the experimental group in the category of situps was 38.5 situps.  The post-test 

mean for the control group was 45 situps. 

 In the category of pushups, the pre-test experimental group achieved a mean score 

of 10.2 pushups.  The pre-test control group achieved a mean score of 13 situps.  The  
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post-test mean for the experimental group in the category of pushups was 15.4 situps.  

The post-test mean for the control group was 16.6 situps. 

 In the category of sit & reach, the pre-test experimental group achieved a mean 

score of -.78.  The pre-test control group achieved a mean score of -1.2.  The post-test 

mean for the experimental group in the category of sit & reach was -.72.  The post-test 

mean for the control group was -0.2. 
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Chapter 5 

Introduction 

 Society continues to support a sedentary lifestyle, where children are more 

concerned with television and video games rather than riding a bike or playing outside.  

Therefore, one avenue for increasing children’s’ fitness levels is through daily physical 

education in the public school system.  Therefore, the one accessible aspect of increasing 

children’s’ fitness levels is through daily physical education in the public school system.  

Increasing cardiovascular activities in physical education can increase a student’s overall 

fitness levels. 

 The following research question provided the direction for the research project: 

What effect does additional cardiovascular activity have on the general physical fitness 

levels of sixth grade girls at Monaco Middle School as measure by pre and post fitness 

scores on the Monaco Middle School Fitness Test? 

Summary of the Study 

 The research design used in the research project was pretest-posttest control group 

design (Leedy & Ormrod, 2005).  There was an experimental group that participated in 

more cardiovascular activity and a control group that participated in routine 

cardiovascular activity.  Traditionally, a pretest-posttest comparison consists of the 

following steps: deciding the learning outcome, find the measures to capture them, 

randomly assigning students to groups, administering the pretest, administering the  
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intervention to the experimental group, administering the posttest, and then analyzing the 

results. (Hiltz, 2006). 

 The data gathering instruments (see appendix A) employed in this research was 

the Monaco Middle School Fitness Test (MMSFT).  Initial times were recorded for the 

400 yard run, shuttle run, situps repetitions, pushups, and flexibility.  Flexibility was 

measured against the sit and reach standards as indicated on the MMSFT.  Once the unit 

was complete, past activity scores for both the experimental and control groups were 

recorded to determine whether the increased cardiovascular activity made a difference in 

the overall fitness level of the experimental group. 

Discussion 

 From the beginning of the study the experimental group started out at a lower 

fitness level than compared to the control group.  When focusing on the cardiovascular 

progress, the experimental group saw improvements in the 400 yard run and maintained 

fitness levels in the shuttle run.  The control group also improved the 400 yard run 

however did not improve in the shuttle run.  Given the results, it can be inferred that 

increasing cardiovascular activity in students can, at the very least maintain current 

fitness levels.  However, there were a significant amount of individual improvements 

from students in the experimental group. 

 The MMFST consisted of the 400 yard run, shuttle run, situps, pushups and sit & 

reach.  In the 400 yard run, the pre-test experimental group achieved a mean score of 2 

min. 13 sec.  the pre-test control group achieved a mean score of 2 min. and 04 sec.  The 

post-test results for the experimental group in the 400 yard run were 2 min. 04 sec.  The 

post-test results for the control group were 1 min. 95 sec.  The results seem to indicate  
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that the additional cardiovascular activity could have been a factor for the experimental 

group.  Though the control group was in better physical shape initially, both groups 

showed significant improvement. 

 In the shuttle run, the pre-test experimental group achieved a mean score of 16.5 

seconds.  The pre-test control group achieved a mean score of 16.5 seconds.  The post-

test results for the experimental group in the shuttle run were 16.5 seconds.  The post-test 

results for the control group were 16.2 seconds.  For this category in the fitness testing 

there was no significant outcome.  Overall times stayed the same and students maintained 

their fitness levels. 

 In the situps, the pre-test experimental group achieved a mean score of 39.4 

situps.  The pre-test control group achieved a mean score of 42.4 situps.  The post-test 

results for the experimental group in the category of situps were 38.5.  The post-test 

results for the control group were 45 situps.  This is the only area where the control group 

improved and the experimental group did not.  One major factor that attributed to the 

decrease in fitness level for the experimental group was the lack of motivation by some 

students. 

 In the category of pushups, the pre-test experimental group achieved a mean score 

of 10.2 pushups.  The pre-test control group achieved a mean score of 13 situps.  The 

post-test results for the experimental group in the category of pushups were 15.4 situps.  

The post-test results for the control group were 16.6 situps.  These results are significant 

due to the fact that core strength is imperative in maintaining an improving fitness levels. 

 In the category of sit & reach, the pre-test experimental group achieved a mean 

score of-.78. The pre-test control group achieved a mean score of -1.2. The post-test  
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results for the experimental group in the category of sit & reach were -.72. The post-test 

results for the control group were -0.2. The experimental group’s overall focus was on 

improving cardiovascular, with little focus in the area of flexibility. The results reflect 

this philosophy with only a slight increase in this category. 

Limitations 

The generalizability of this research is limited as follows: 

1. Increase the time frame to see more significant results. The project was only over 

the course of one semester. Therefore, if the time were increased to tow semester 

the intervention could be more noteworthy. 

2. Increase randomization of the student body selected to partake in the research 

project. The research included female students enrolled in mandatory physical 

education class. By allowing the students to select physical education as an 

elective, motivation and participation may increase. 

3. Add a more diverse population to the study, including males and individuals with 

disabilities. Adding a wider range of students will give the research more validity. 

4. Monitor the nutritional intake of the students participating in the study. Physical 

education is only one aspect of increasing fitness levels. Nutritional intake is also 

a vital factor in improving fitness levels. 

Implications 

There were four significant implications emerging from this project, which are as 

follows: 
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1. Monitor the effectiveness of physical education for middle school students 

through fitness testing instruments. Once there is accountability for physical 

educators, than support of the subject area should follow. 

2. Increasing cardiovascular activity may provide an increase in physical fitness 

levels in middle school students. By increasing cardiovascular endurance in 

students, overall health should improve. 

3. Fitness testing can be used as a monitoring device for physical educators. Fitness 

testing can allow physical educators to make an individualized health plan for 

each student, with specific goals. 

4. Increasing students fitness levels can aid in decreasing childhood obesity and 

other health related problems. The more active children are the less opportunity 

there is to gain unwanted weight. 

Recommendations 

Improving practice 

The following recommendations are offered as a result of this research: 

1. Encourage all students to give greatest physical effort when fitness testing. 

Student motivation can play a key factor in overall results for fitness testing. The 

less motivated a student the higher they will score which will skew the results. 

2. Have a more randomized experimental and control group. Rather than having just 

girls’ physical education, expanding the population to boys and students with 

disabilities will allow for a broader range of results. 
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3. Increasing cardiovascular activity may also improve the practice. By increasing 

daily cardiovascular activity in physical education the results should show greater 

improvement. 

Further Research 

Additional research is recommended as follows: 

1. Increase time frame for monitoring cardiovascular activity of students. By adding 

an additional semester to the research project there will be an opportunity for 

more significant results. 

2. Explore possible correlation between increased fitness levels of students enrolled 

in daily physical education verses students not enrolled in physical education. 

There is potential to be noteworthy difference versus the two populations. 

3. Explore the possible link of fitness levels and obesity levels. There is the 

possibility of a decrease in obesity levels with an increase in overall fitness levels. 

Summary 

 Overall, the implementation of additional cardiovascular activity within the 

experimental group was beneficial. The increased cardiovascular activity provided the 

students with the opportunity to increase their overall fitness levels. Increasing fitness 

levels is a vital element in a students overall health and a major factor to a long and 

healthy life. 
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Appendix B 

 

Monaco Middle School Fitness Testing 
400 Yard Run 

Experimental Group n=25 Control Group n=25  
Pre-Test Post-Test Difference Pre-Test Post-Test Difference 

1.38  1.35  .03+  1.42 1.43  .01- 
1.45  1.37  .08+  1.43 1.43  0 
1.48  1.5  .02-  1.44 1.5  .06- 
1.5  1.52  .02-  1.54 1.55  .01- 

1.57  1.54  .03+  1.54 1.55  .01- 
2.01  1.54  .07+  1.58 1.56  .02+ 
2.01  1.55  .06+  1.59 1.57  .02+ 
2.04  2  .04+  1.59 1.58  .01+ 
2.06  2.01  .05+  2.05 2.01  .04+ 
2.12  2.07  .04+  2.09 2.02  .07+ 
2.15  2.14  .01+  2.1 2.06  .04+ 
2.15  2.2  .05-  2.11 2.08  .03+ 
2.17  2.25  .08-  2.14 2.1  .04+ 
2.2  2.25  .05-  2.18 2.14  .04+ 

2.25  2.27  .03-  2.2 2.15  .05+ 
2.25  2.32  .07-  2.2 2.18  .02+ 
2.29  2.35  .06-  2.23 2.18  .05+ 
2.29  2.36  .07-  2.26 2.18  .08+ 
2.42  2.39  .03+  2.29 2.19  .10+ 
2.44  2.4  .04+  2.31 2.2  .11+ 
2.46  2.54  .08-  2.34 2.21  .13+ 
2.47  2.55  .08-  2.41 2.21  .20+ 
2.49  2.58  .09-  2.42 2.25  .17+ 
2.49  3.12  .23-  2.48 2.28  .20+ 
3.12  3.15  .03-  3.14 2.3  .84+ 

2.1304  2.0432    2.0432 1.9564   
BOLD = MEAN        
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Appendix C 
 

 

Monaco Middle School Fitness Testing 
Shuttle Run 

Experimental Group n=25    
Control Group 
n=25    

Pre-Test  Post-Test  Difference Pre-Test  Post-Test  Difference 
13.87  14.6  .73-  13.7  14.08  .38- 
14.04  14.85  .81-  14  14.22  .22- 

14.1  14.95  .85-  14.34  14.54  .20- 
14.59  15.36  .77-  14.5  14.69  .19- 
14.71  15.4  .69-  14.6  14.97  .37- 

15.1  15.59  .49-  14.72  15  .28- 
15.15  15.63  .48-  14.78  15.21  .43- 
15.16  15.87  .71-  14.78  15.39  .61- 
15.57  15.89  .32-  15.06  15.52  .46- 
15.59  16.82  1.23-  15.31  15.55  .24- 
15.86  16.89  1.03-  15.5  15.57  .07- 
15.97  17.03  1.06-  15.6  15.77  .17- 
16.09  17.12  1.03-  15.91  16.25  .34- 

16.6  17.2  .60-  15.93  16.28  .35- 
16.75  17.39  .64-  16  16.5  .50- 
16.76  17.56  .80-  16.1  16.65  .55- 
17.06  17.82  .76-  16.15  16.72  .57- 
17.69  17.94  .25-  16.2  16.81  .61- 
17.94  18.19  .25-  16.22  16.83  .61- 
18.15  18.4  .25-  16.5  17  .50- 
18.43  18.83  .40-  16.85  17.15  .30- 
18.88  19.4  .52-  17.73  17.89  .16- 
18.91  19.62  .71-  17.84  17.95  .11- 
19.63  22.82  3.19-  18.16  19.07  .91- 
20.56  22.86  2.3-  18.53  20.21  1.68- 

16.5264  16.526    15.8004  16.2328   
BOLD=MEAN          
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Appendix D 

 

Monaco Middle School Fitness Testing 
Situps 

Experimental Group n=25 p n=25   Control Group n=25   

Pre-Test  Post-Test  Difference  Pre-Test  Post-Test  Difference 
25  16  9-  27  28  1+ 
25  18  7-  27  30  3+ 
30  24  6-  29  30  1+ 
34  27  7-  29  31  2+ 
34  30  4-  33  31  2- 
34  31  3-  33  34  1+ 
35  31  4-  37  36  1- 
35  32  3-  38  39  1+ 
35  32  3-  39  41  2+ 
35  37  2+  40  41  1+ 
38  40  2+  41  42  1+ 
40  40  0  42  45  3+ 
40  41  1+  42  48  6+ 
42  42  0  42  51  9+ 
42  43  1-  45  52  7+ 
42  44  2+  47  55  8+ 
42  45  3+  48  55  7+ 
43  45  2+  48  56  8+ 
45  45  0  49  57  8+ 
47  46  1-  49  58  9+ 
48  47  1-  50  59  9+ 
48  50  2+  50  60  10+ 
49  51  2+  56  61  5+ 
49  52  3+  56  61  5+ 
50  54  4+  65  64  1- 

39.48  38.52    42.48  46.6   

BOLD=MEAN          
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Appendix E 
 

Monaco Middle School Fitness Testing     
Pushups        

         

Experimental Group n=25 
Control Group 
n=25   

Pre-Test Post-Test Difference 
Pre-
Test Post-Test Difference 

0  2 2+ 0 0  0  
1  2 1+ 0 5  5+  
2  3 1+ 5 6  1+  
3  7 4+ 5 7  2+  
3  10 7+ 5 8  3+  
4  13 9+ 5 10  5+  
5  14 9+ 6 10  4+  
5  15 10+ 7 14  7+  
6  15 9+ 8 15  7+  
6  15 9+ 10 16  6+  
7  16 9+ 10 16  6+  
9  16 7+ 11 16  5+  

10  16 6+ 12 18  6+  
10  16 6+ 13 18  5+  
10  17 7+ 13 19  6+  
10  17 7+ 13 20  7+  
10  17 7+ 14 20  6+  
13  17 4+ 19 20  1+  
16  18 2+ 20 20  0  
20  19 1- 20 21  1+  
20  21 1+ 20 22  2+  
20  21 1+ 24 25  1+  
20  23 3+ 25 30  5+  
20  26 6+ 30 30  0  
26  30 4+ 30 30  0  

10.24  15.44  13 16.64    
BOLD = MEAN        
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Appendix F 
 

Monaco Middle School Fitness Testing 
Sit & Reach 

         

Experimental Group n=25  
Control Group 
n=25  

Pre-Test Post-Test Difference Pre-Test 
Post-
Test Difference 

-8  -5  3+  -5 -8  3- 
-6  -5  1+  -4 -5  1- 
-5  -5  0  -4 -4  0 
-4  -4  0  -4 -4  0 
-4  -4  0  -3 -3  0 
-4  -3  1+  -3 -3  0 
-3  -3  0  -3 -2  1+ 
-2  -3  1-  -3 -2  1+ 
-1  -2  1-  -3 -1  2+ 
-1  -1  0  -2 -1  1+ 
-1  -1  0  -2 -1  1+ 
-1  0  1+  -2 0  2+ 
-1  0  1+  -1 0  1+ 
0  0  0  -1 0  1+ 
1  0  1-  -1 0  1+ 
1  0  1-  0 0  0 
1  1  0  0 1  1+ 

1.5  1  .5-  0 1  1+ 
2  1  1-  0 1.5  1.5+ 
2  1  1-  1 2  1+ 
2  1  1-  1 2  1+ 
2  2  0  1.5 4.5  3+ 
2  2  0  1.5 5  3.5+ 

2.5  3  .5+  2.5 5  2.5+ 
4.5  6  1.5+  5 7  2+ 

-0.78  -0.72    -1.14 -0.2  
BOLD=MEAN       
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