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Introduction 
Research development is based on key aspects which can be considered in attaining better outcomes. Therefore it is vital to ensure that there are essential measures which help in maintaining crucial research development. The bounce heights of balls provide a different understanding of the underlying relationship between drop height and bounce height. The differences that are likely to arise in this case might be explained by various factors which help in defining better outcomes. When an object has gravitation potential energy because of the raised position. Thus, as a result, the object gains kinetic energy as it falls. Therefore understanding this process ensures that there is a strong understanding of the drop height and bounce height. The highest kinetic energy that an object gain is equal to the potential energy that the object can lose (Sun et al., 2012015).
The key aspects that can be adequately investigated in this case focus on two key elements which include Newton's law of motion and the law of gravity. The Newton's third law of motion highlights that for every action there is an equal reaction in the opposite direction. Therefore when the ball is dropped from a certain height to the ground, the ground applies similarly equal force to the ball which describes the level of bounce height. Gravity is a force that gives objects weight and causes them to fall. Mass and distance are important factors that influence the gravitation force. Therefore determination of whether the two types of balls can bounce the same based on their unique characteristics is essential (Chastaing, Bertin & Géminard, 2015).
Problem statement 
Different balls have different textures which are aimed at accomplishing various tasks.  The production of these balls shows that there is an integration of different technical concepts which are designed to ensure that the ball meets the required needs. Therefore essential aspects that are considered in the study include the different textures of balls. The two textures include the actual and simulated texture. These balls are used in various settings for different reasons. Thus it is critical to understand if there is any difference between the bounce heights for both the actual and simulated texture (Boorman, 2015).
Actual texture involves a combination of different elements which include the painting looks, how it feels on being touched while the simulated texture is focused on the visual effect of the texture without actual incorporation of these aspects to the ball. Therefore the study aims at understanding whether there are differences on the fundamental approaches which are put in place in providing a strong understanding of these critical elements. However, it is also essential to focus on specific aspects which offer a firm commitment where it would be possible to understand the factors that influence the bounce heights which include the surface and the amount of force that is applied in dropping the ball to the ground (Chastaing, Bertin & Géminard, 2015).
Research Objective 
To determine the difference in bounce height between the simulated ball and actual ball. 
The research question 
Is there a statistically significant difference in bounce height between a simulated ball and  actual ball
The relevance of the question
The question that has been considered provide focus on essential changes which help in defining better outcomes which benefit in managing the relationship between the drop height and the bounce height. Thus understanding whether their difference will provide a strong basis where it would be possible to adequately understand better decision making regarding the most effective ball that should be used in sports. The research also focuses on highlighting the key concepts which have been addressed and integrate essential elements which help in defining better changes.
 Literature review 
According to Goodman et al. (2015), the changes in bounce heights are based on essential concepts which help in outlining significant changes which provide a strong commitment to the underlying issues in research. The force that is developed is crucial in limiting the influence of different factors which help in determining better outcomes. The action and reaction of a given action should focus on specific concepts which provide a strong development where it would be easier to achieve better commitment. The article further stresses that the weight in the research remains constant while there are significant differences which are unable to adequately provide a  crucial influence on the differences in height based on the outcomes height bounce. The fact that the weight remains the same is based on there is a need to establish a strong connection under which it would be easy to adopt positive outcomes. 
The drag force that is being considered in this case includes the understanding that drag force tends to increase as the ball goes faster — therefore understanding important elements which help in determining better outcomes. Thus depending on the height from which the ball is dropped, it can gain an increased momentum with each volume of air that the ball passes through. Therefore ai has a crucial influence on the effectiveness of a given intervention which is essential in providing a firm commitment (Taylor, 2014). 
McDunnigan (2019) assert that the difference that exists between the balls is based on the height that is considered. The energy levels that are different in the objective that has been identified within the analysis. Kinetic energy regulates the amount of pressure that is applied to the interview while also taking into consideration GPE which provide a strong focus on better elements which help in outlining the best approach which will assist in maintaining better understanding on the underlying concerns. The study highlights hat the height of ball bounces will be directly proportional to the actual height from which the ball is dropped. Therefore despite all the shots being dropped from the same height, they will have different bounce heights which are directly proportional outcomes where it is possible to understand important measures which in a strive to define the underlying differences. 
Experimental design 
Design of experiments plays a crucial role in creating a better environment where it is much easy to understand specific tests that are being considered within a given situation. There is a need to evaluate and adequately understand the crucial aspects that are considered within a given case in ensuring that there is a better understanding of the processes that are taking place in a given experience. There is a need to understand the input and output variables to understand the variables that need to be incorporated to ensure that the output intended is achieved. The inputs that are incorporated into the study are highly influenced by the controllable and uncontrollable factors. The choice of which factors to consider in this case is vital in providing a better environment where the intermediary factors that are incorporated into the experiment and have the desired outcomes (Rodrigues & Iemma, 2014). 
The experiment is a systematic procedure that is carried out under controlled conditions to discover unknown effect. Factors in any given test can be controlled or uncontrolled. Uncontrolled variables in a given experiment can be controlled through randomization and blocking. A specific focus, in this case, is aimed to ensure that the outcome can achieve the objectives that are being considered in the experiment. Therefore, when considering variables to include, controlled variables will be critical in influencing the input to achieve the critical outcome that is being developed in this case.
Experimental procedure 
The study adopted an experimental procedure which focused on providing better outcomes. The experimental procedure that is included in the research highlights how data was collected using the experimental procedure. The study included two balls which were dropped from a  distance of 2 meters to the ground. Thus to ensure that there was a high level of accuracy, the experiment was repeated ten times and the findings recorded for both actual texture and simulated textured balls. The key concepts that are evaluated in the research include balls and the bounce height. The drop height is constant which provide a better evaluation of these concepts in creating a profoundly transformed understanding where I would be possible to manage the findings. The experiment was carried out in a room with a flat and level surface to minimize the degree of error based on the bounce heights (Chastaing, Bertin & Géminard, 2015).
Tools
1. A 2- meter  stick
2. A table
3. A camera
4. Actual texture ball
5. Simulated texture ball
6. A notebook 
7. A Pen
The steps 
1. Place a 2 -meter stick at 90° vertically on a flat wall close to the table with no big bumps
2. Then secure the stick with little pieces of duct tape and be careful that the numbers are visible and when you set up the meter stick, be sure that the zero is towards the ground.
3. Then place another meter stick with the zero facing downwards but on top of the stick that you just stuck to the flat wall and join them together vertically
4. Get a camera ready in slow motion mode placed in front of the table for easy recording.
5. Get the actual ball and simulated texture balls.
6. Hold the balls at the 2-meter mark and drop one after another and review the camera to record the bounce heights. 
7. Watch the recording and see at what height did the ball rebound when it was at its highest point and be sure to look at the bottom of the ball and then record your data in a piece of paper
8. Repeat steps 5 to 7 nine more times
9. Record the findings on the table for more analysis.
Reasoning 
Choosing this research method was based on the need to include different groups which are compared based on a single parameter based on height.  Thus experimental research design was the most appropriate tool which would provide an accurate finding based on the methodology that has been outlined in the study. There are two groups which have been developed in providing a strong commitment to groups which define the research objective. The data is entered into the groups systematically which give a greater understanding of the outcomes. Thus the experimental design that has been included in the research is a quasi-experimental design plan. 
Collecting quantitative data 
Quantitative data in this analysis was obtained based on the variables that were included in the study. The experiment sought to understand the bounce heights for actual and simulated ball textures. Thus the experiment was repeated for ten times to find appropriate data that would be easy to work with and make conclusions based on statistical analysis. The height was captured in meters  
Describe the tools, technologies, and measurement units that will be used to collect   quantitative data
Useful data collection must ensure that there are better tools which are used to provide better data collection as well as the techniques that are important in obtaining quantitative data.  Quantitative data is highly significant in research considering that it is more likely to be influenced by error and bias. Scientific approaches need to be integrated into the research process. The tools that will be needed will include two balls including simulated and actual textured, a flat and level surface preferably in a room, 2-meter high table, a notebook, and a pen. The unit of measurement that was included in determining height was in meters. A camera in a slow-motion mode was used to record every bounce height was automatically shown on the screen which allowed for better data recording (Barker & Milivojevich, 2016). 
  Collecting quantitative data will focus on the experimental procedure that has been discussed above since the bounce heights for both actual and simulated texture forms the quantitative data that is included in the study to determine better outcomes. 



The variables
Variables are essential in research and thus ensuring that they are accurately identified provide a strong commitment where it is possible to make a better determination. Achieving successful outcomes is based on the successful identification of the variables.
Independent Variable: Ball groups
The level of measurement is ordinal considering that it includes the actual texture balls and simulated textured balls.
Dependent variable: Bounce heights
The level of measurement is ratio scale
The controlled variable: Actual dropped height
The level of measurement is ratio scale
Reduction of Internal Validity 
Limiting internal validity will be based on the data collection method which includes a repeated measure ten times which provide a strong focus on internal validity. The repeated tests are aimed at ensuring that there is a high level of consistency.  The evidence that is collected in this case provides a more significant commitment to the underlying research objective.
Hypothesis 
The hypothesis is the assumption that has been included in the study that guides the study development as well as the determination of the statistical process that would help in determining the correct assessment.  
Null Hypothesis (Ho): There is no statistically significant difference in bounce height between simulated textured balls and actual textured balls.
Alternative hypothesis (Ha): There is a statistically significant difference in bounce height between simulated textured balls and actual textured balls.
Significance level = 0.05
The process of data collection
The process of data collection was highly organized with a key focus on quantitative data. The variables that were included in the analysis were grouped into three groups which provided a strong focus on the actual outcome.
Once the experiment was set, each of the two balls was dropped independently and the bounce heights captured on the camera. The data were obtained from reviewing the camera after every drop of both balls and the findings recorded. The data collection was based on the table where after every drop for every ball, the findings were recorded in a notebook based on the table structure.
	Frequency 
	Actual dropped height 
	Rebound height for the actual textured ball (meters)
	Rebound height for the simulated textured ball (Meters)

	1
	2
	
	

	2
	2
	
	

	3
	2
	
	

	4
	2
	
	

	5
	2
	
	

	6
	2
	
	

	7
	2
	
	

	8
	2
	
	

	9
	2
	
	

	10
	2
	
	




Appropriate methods 
The data collection methods were based on quantitative data which ensured that it was easy to determine the research objective. The height dropped, and bounce heights were collected using meters as a unit of measurement. The group variable included actual and simulated texture balls. The data was collected using a slow-motion camera to ensure that information is captured correctly and more accurate finding regarding the bounce heights since it was difficult to approximate the bounce heights effectively through observation.
Results of the findings 
	Frequency
	Actual dropped height
	Rebound height for the actual textured ball (meters)
	Rebound height for the simulated textured ball (Meters)

	1
	2
	1.5
	1.9

	2
	2
	1.7
	1.8

	3
	2
	2.5
	1.65

	4
	2
	1.9
	1.8

	5
	2
	1.8
	2.5

	6
	2
	1.67
	2.2

	7
	2
	2.1
	1.9

	8
	2
	1.7
	1.8

	9
	2
	1.9
	2.1

	10
	2
	2
	2




The analysis as shown in the bounce heights bar chart shows that there is no significant variation in rebound heights for both actual and simulated heights although the chart is unable to tell whether there is a statistically significant difference between the two ball groups.


Repeated measures analysis of Variance 

	Mauchly's Test of Sphericity

	Measure:   MEASURE_1  

	Within-Subjects Effect
	Mauchly's W
	Approx. Chi-Square
	df
	Sig.
	Epsilonb

	
	
	
	
	
	Greenhouse-Geisser
	Huynh-Feldt
	Lower-bound

	factor1
	1.000
	.000
	0
	.000
	1.000
	1.000
	1.000

	Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix.

	a. Design: Intercept 
 Within-Subjects Design: factor1 

	b. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests of Within-Subjects Effects table.


The p-value = 0.000. Since p<0.05, the null hypothesis has a high chance of being false. Thus we assume that there is no sphericity in the data.

	Tests of Within-Subjects Effects

	Measure:   MEASURE_1  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	factor1
	Sphericity Assumed
	.039
	1
	.039
	.413
	.536
	.044

	
	Greenhouse-Geisser
	.039
	1.000
	.039
	.413
	.536
	.044

	
	Huynh-Feldt
	.039
	1.000
	.039
	.413
	.536
	.044

	
	Lower-bound
	.039
	1.000
	.039
	.413
	.536
	.044

	Error(factor1)
	Sphericity Assumed
	.843
	9
	.094
	
	
	

	
	Greenhouse-Geisser
	.843
	9.000
	.094
	
	
	

	
	Huynh-Feldt
	.843
	9.000
	.094
	
	
	

	
	Lower-bound
	.843
	9.000
	.094
	
	
	



The findings from the repeated measures ANOVA found that there was no significance at F(1,9) = 0.413, p = 0.536. Thus we fail to reject the null hypothesis and conclude that there is no statistically significant difference in bounce height between simulated textured balls and actual textured balls.
Conclusion 
The analysis shows that there is no sufficient evidence to conclude that there was a statistically significant difference in bounce heights between the actual and simulated groups. Thus we fail to reject the null hypothesis. Experimental design is a crucial factor in the analysis considering that it provided a better focus where it was easy to conduct a repeated drop which ensured that there was a high level of accuracy.
Replication of the study 
Replication of the study would be possible especially when focusing on an increased number of times to determine the validity of the findings. The study has focused on standard procedures which have ensured that there is a strong focus on better research outcomes. Therefore the replication will focus on identifying similar outcomes to ensure the soundness of the results. , in this case, would include using a tennis ball of different textures to understand whether there is a difference in their bunce heights using the same procedure. 
Evaluation of validity 
The methods that have been included in the experiment are standard procedures which increase the efficacy of the study findings. Validity is concerned with the accuracy of the clinical assessment. The degree of accuracy in research varies significantly and thus provide a strong focus on essential concepts which help in determining whether a given outcome that has been suggested can achieve the desired outcomes. Validity, therefore, focuses on the tests that have been made regarding a given approach to ensure that evidence-based practice is encouraged.  Thus validity and reliability focus on the accuracy and consistency which help improve the quality of care based on outcomes. Therefore scientists usually emphasize on replication of results to ensure that the procedures used are standard and that the results are not standalone results. 
If a given experiment result cannot be replicated, it means that the findings cannot be trusted since there is no consistency. Reliability focuses on consistency of a given study. Essential concepts that are evaluated in this case include past results regarding the same assessment. Thus determining a higher level of emphasis provide a strong focus on fundamental ideas which need to be adequately evaluated in ensuring that there is a high level of reliability.  
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bounce heights Bar chart

Rebound height for actual textured ball (meters)	
1.5	1.7	2.5	1.9	1.8	1.67	2.1	1.7	1.9	2	Rebound height for simulated textured ball (Meters)	
1.9	1.8	1.65	1.8	2.5	2.2000000000000002	1.9	1.8	2.1	2	Number of trials
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