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With regard to the accuracy with which an individual can perform a particular task with one hand/arm/leg, some argue performance is a function of experience while other theories argue that it is biologically determined.  Psychomotor control is learned at a young age as children develop their sense of touch by manipulating objects. As children grow, they start to perform daily tasks constantly with their hands; “preferred” or “dominant” hand preference begins to be evident as the individual ages. Handedness is not only associated and determined by the environment but also by cerebral dominance (Annett, 2004). Being left-, or right-handed, or even ambidextrous is determined from the very first day we are born, but we learn throughout years how to develop this notion of handedness and control. After years of “practice,” we finally get to a point of almost perfect accuracy with our dominant hand (e.g., eating, writing, throwing, catching, brushing teeth or else), while our other hand is mainly to help our dominant hand for bimanual tasks that do not require accurate performance (e.g., carrying, displacing objects, typing in some cases, or else). This dominant-hand rule applies in almost all sports where one hand is more important than the other one, especially in racket sports.
As an individual becomes an expert in a racquet sport, for example, one can expect that the dominant hand will become more precise or accurate in its control. The interest of my study has been focused on expert and non-expert tennis players.  As I am myself a tennis expert, I have learned that controlling the ball, not the power behind it that is important to winning. Contrary to common belief, the hand one uses to write is not always the same hand that one uses to play a sport. Tennis players learn at a young age which is their preferred hand. With greater and greater experience, tennis players learn to better control a tennis ball so as to contact a target, preferably with their dominant hand.

Knowing this, the question arises, “Can they display the same performance (accuracy) in other sports?” The issue of whether they are equally accurate in their expert area as well as in non-expert areas is in need of investigation. Of interest is whether individuals are equally inaccurate in all sports when they are required to use their non-preferred hand. In my study, the ability of tennis experts or non-tennis experts to control their body and the objects of four different activities (hitting a target using a tennis racket, a golf club, a baseball bat, and a jelly ball) was determined. The argument can be made that playing one sport increases one’s overall capability. Tennis experts may be better able to play other sports due to their enhanced eye-hand coordination.  However, it could also be argued that performance is limited to the particular activity with which one has experience.
The present study tries to determine the influence of hand control and accuracy.  In the present study, individuals will be asked to perform a particular task with their dominant hand as well as their non-dominant hand. There are four hypotheses. First, it is expected that tennis experts will perform better, on average, than novices while using their preferred hand due to a constant practice of controlling a tennis racket and a tennis ball. A second expectation is that participants will overall perform better with their dominant hand than non-dominant hand due to daily activities that increase psychomotor control of the preferred hand. A third expectation is that experts will not only perform better than novices with their preferred hand but also with their non-preferred hand. Tennis requires a certain psychomotor ability for both hands, even though tennis players use one hand more than the other, it still involves both hands. The last prediction would be only concerning experts and would be expected to do better on the golf and baseball task with their non-preferred hand. I personally bat and golf with my non-preferred hand because the motion of batting and golfing involves both hands just like a backhand in tennis. It is expected then that experts could do better with their non-preferred hand in the golf and baseball task since it actually involves both hands. Those four hypotheses need to be experimented and analyzed.
Method

Participants. Fifteen tennis experts tennis players from Washburn University tennis teams and the surrounding area (10 right-handed and 5 left-handed), as well as 15 non-expert tennis players from introductory psychology and experimental psychology (10 right-handed and 5 left-handed) summer classes participated in the study.
Materials. Novel tennis racquet, baseball bats, and golf clubs were provided. It was considered wise to use novel material rather than material that the individual was familiar with so as to control for experience with a given sport object. Tennis rackets, golf clubs, and baseball bats were provided with different sizes, shapes, weights, or material due to the size and strength differences between people. Equipment such as golf balls, baseballs, tennis balls, ball machine, baseball tee, and a green were provided by Washburn University athletic department. The fourth task was performed with jelly balls (area measuring approximately 25 cm2). The entire experiment was conducted at the Washburn University tennis courts.  A piece of plywood measuring 1 square meter served as the target for participants.
Procedure.  Upon arrival, each participant was asked to read and sign an informed consent form.  Following that, each participant was asked to complete four tasks: hitting a tennis ball thrown by a ball machine, hitting a baseball standing on a baseball tee, hitting a golf ball sitting on a green, and throwing a jelly ball. The purpose of the experiment was to hit the target as many times as possible. The distance between the participants and the target was 10 meters for all four tasks. Moreover, each of the four tasks was performed with the preferred and non-preferred hand. Hand use on a given task was counterbalanced between subjects. Each task was performed twenty times using the preferred or dominant hand and twenty times with the non-preferred hand. The percent of accurate contacts was determined for each participant for each hand and for each task.
Results
A 1-Between, 2-Within Analysis of Variance was performed on the percentage of times participants contacted the target. The main effect of experience was found to be significant, F(1, 28) = 37.27. p = 0.0001. Mean accuracy for the experts was 34.67 % (SD = 28.19) and 16.48 % (SD = 22.70) for the novices. The main of hand dominance was also found to be significant, F(1, 28) = 48.17. p = 0.0001. Mean accuracy when using preferred hand was 31.12 % (SD = 30.78) and 20.02 % (SD = 21.61) when using their non-preferred hand. The following main effect considering the four different tasks was found to be significant as well, F(3, 84) = 116.20. p = 0.0001. Mean accuracy for tennis was 28.17 % (SD = 26.82), for baseball: 8.83 % (SD = 9.04), for golf: 10.45 % (SD = 13.39), and for toss: 54.83 % (SD = 24.55). In short, all of the two-way interactions were significant (ps < 0.001), with the exception of the interaction between preferred hand and participant experience ( p = 0.07). The 3-way interaction between experience, hand preference, and task was also significant, F(3, 84) = 5.83, p = 0.0011; see Figure 1.

Discussion


As a reminder, predictions were made in terms of individual experience as well as in terms of hand preference. The findings showed that experts did better than novice, overall.  Moreover, tennis experts performed better on the tennis task and the tossing task regardless of whether they used their preferred or non-preferred hand.  Experts, however, did not perform better on the baseball or golf task. Such findings allow us to conclude that playing tennis does not generally improve psychomotor performance. The fact that tennis experts were better at the tossing task may have simply been a result of experts having more experience controlling balls, such as when serving. A possible explanation for the lack of superior performance by experts could be that the possible motion or eye-hand coordination differs for each task. Apparently, having nearly perfect eye-hand coordination in tennis does not necessarily transfer to other sports such as baseball and golf.

The second hypothesis was that all participants would do better with their preferred hand than their non-preferred hand. The results on Figure 1. demonstrate always a better performance from the preferred hand than the non-preferred hand, more obviously on the tennis and tossing task. Tennis involved only one hand just like tossing, which did not require any material but only a certain degree of psychomotor control. The hypothesis was supported in those two tasks but less obviously for golf and baseball for the opposite reason that those tasks involved both hands. Participants still did better with the preferred hand but not significantly enough in baseball and golf.
A third hypothesis was that experts would perform more accurately with both the preferred and non-preferred hand than did novices on all tasks. In brief, this prediction was not supported.  In both the baseball and golf tasks, experts and novices performed equally well, regardless of whether the preferred or non-preferred hand was used. While the overall mean for the experts was higher, it was not a significant difference.

One last prediction, only concerning experts, was that they would actually do better with their non-preferred hand on the task of baseball and golf. For baseball, expert participants were almost as accurate with their preferred hand as their non-preferred hand. For golf, they were a little more accurate with their preferred hand but not significantly enough to draw the conclusion they were better with their preferred hand. This prediction was then not supported. Hitting a baseball or a golf ball with your preferred hand actually involves both hands while it involves only one in tennis. In tennis, we use both hands when making a backhand. Therefore, some experts might feel more comfortable hitting a baseball or golf ball on their non-preferred side since that is the side that involves both hands. The statistics though have demonstrated that we are actually just as accurate or a little less accurate with the preferred hand. It could be that even though the motion of hitting in golf or baseball involves both hands, we still use more our preferred hand for the control part. None of the predictions have been supported significantly enough to draw real conclusions that experts in tennis can use their control and transfer it to other sports.

Some factors could have affected the findings of this study such as the little number of participants, but mostly the little number of left-handed participants. It was harder to find a matching sample of right-handed and left-handed participants for the simple reason that the vast majority of people are right-handed. Another factor could be the environmental conditions of the experiment. Some days were really humid, or really windy, or rainy a little bit. The choice of material could be another reason; the material proposed might not have pleased everyone even though enough different sport tools were provided. Tiredness might have occurred for some participants since it was about 30 minutes long of hitting twenty balls with each hand for four different tasks, concentration and frustration because of “missing the target” could have also affected participants.

Future studies should then take into consideration those affecting factors and could involve different sports such as table tennis, racket ball, or even beach tennis that are closer in arms and hands motion of tennis to observe control and the transfer of this from tennis in those three other sports. Targets and distances should be more proportionate to the dimensions of rackets and balls. The number of trials should be taken into consideration to not have to deal with tiredness or boredom and a minimal certain number of volunteers, not expecting rewards, should participate. Interesting results could appear with other sports.
What follows is a list of empirical articles that have been obtained through my literature review and have been read by me.  The following articles will be used to help create a more comprehensive introduction and discussion section.
Annett, M. (2004, August). Hand preference observed in large healthy samples: classification, norms, and interpretations of increased non-right handedness by the right shift theory. British Journal of Psychology, 95.3, 339-354.

Brown, S.G. et al. (2004). Preferences and performances measures of handedness. Brain and Cognition, 55, 283-285. 
Bryden, P.J., Roy, E.A. (2005). Unimanual performance across the age span. Brain and Cognition, 57, 26-29.

Dilks, L. et al. (2006). Validity study of Western Psychological Services Finger-Tapping Test. American Journal of Psychological Research, 2.1, 8-12.
Gabbard, C., Hart, S., Gentry, V. (1995, March). A note on trichotomous classification of handedness and fine motor performance in children. Journal of Genetic Psychology, 156.1, 97-105.
Kirk-Smith, M. (1995, April). Handedness bias in preference ratio scales. Journal of the Market Research Society, 37.2, 195-203.
Lewis, S.R., Duff, S.V., Gordon, A.M. (2002). Manual asymmetry during object release under varying task constraints. American Journal of Occupational Therapy, 56, 391-401. 

Nastopoulos, D., Kiosseoglou, G., Xeromeritou, A., and Alevriadou, A. (1998). Do the hands talk on mind’s behalf? Differences in language ability between left- and right-handed children. Brain and Language, 64, 182-214.
Palmer, R.E., and Corballis, M.C. (1996, November). Predicting reading ability from handedness measures. British Journal of Psychology, 87.4, 609-621.
Rodrigues, S.T., Vickers, J.N., and Williams, A.M. (2002, March). Head, eye, and arm coordination in table tennis. Journal of Sports Sciences, 20.3, 187-201.
Shen, Y-C., Franz, E.A. (2005, January). Hemispheric competition in left-handers on bimanual reaction time tasks. Journal of Motor Behavior, 37.1, 3-10.
