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INTRODUCTION

	The evaluation of motor skill learning is by observing the changes in the performance of the skill over a period of time. In order for the first step of gaining a short-term learning of the skill, we first use the observation portion of the practice. Secondly, in order to test the permanence change in performance, we conducted a quick retention test. Lastly, the general learning of a motor skill can be evaluated through a transfer test. All of which will be further explained.
	The purpose of the lab is to evaluate the changes and permanence in the performance of a skill through motor skill learning by using three different practice conditions, retention testing, and transfer testing.

Rationale

	Practice plays a big role in developing our motor skill learning. Practice allows us to improve the performance of a given task and it involves persistence. In a conducted experiment, it involves throwing a beanbag using the non-preferred hand of a subject from a certain distance towards a target for several blocks of trials. With each throw, accuracy points were recorded for further observations and comparing. 
	After the practice portion is complete, a retention test is performed and this is when the subject waits for a certain amount of time before doing another block of trials. Once retention test is complete, the next is the transfer test in which the dominant hand of the subject is used to again repeat the process of aiming and throwing to the target.

I hypothesize that as more trials are performed, the accuracy level will increase.

I hypothesize that the last condition (of the three) would have the highest productivity in motor skill learning because in the last condition, subjects are able to know at which force they are throwing in able to achieve a high accuracy score and also, they have seen other subjects perform the two previous conditions before them, which gives them a better estimate of accuracy. 


Methodology
	Equipment:

· Eyeglass with side shields
· 3m measuring tape
· Tape 
· Target mat, 120x120cm^2 with 10 concentric circles, the innermost circle with diameter of 6cm and each successive circle increasing in diameter by 6cm (6, 12,18, 24, 30, 36, 42, 48, 60cm diameter circles)
· 1 bean bag

Procedure:	

	The tested subjects in this experiment were a class of male and female students from the University of Ottawa. The conducted experiment was performed in Mont Petite Gymnasium 3. This class was then divided into groups of 3-4 students, and each conducted the experiments, recording down their own data. A target circle (120x120cm squared) was placed on the ground and a distance of 3 meters was measured by using the measuring tape from the center of the circle to where the subject (student) was standing. The subject stood perpendicular to the center line of the target with the preferred hand closest to the target. In order to properly perform this experiment, the subject had to wear eyewear to block peripheral vision. The subject used the non-preferred hand to throw the bean bag towards the target. These throws were underhand throws and were projected across the body. The subject was required to look straight ahead during the throw, and then, once finished, they were allowed turned their head to look at the target in order to observe their performance. By throwing the bean bag towards the target 5 times the subject was able to familiarize themselves with the task, hence try to gain improvement on the next trials. Each subject completed 60 practice throws under 3 conditions. Scores were then recorded according to how close to the centre the bean bag landed.



Results

	As observed from the results, the accuracy scores increased with the number of trials done by the subjects. The achievement of a higher accuracy is made through multiple trials that each subject does. Every trial they do teaches them how to control the force of their throw, therefore accuracy varies directly as number of trials increase.  

	Also, the transfer tests were usually higher than the retention tests because subjects are using their preferred hands to throw the bean sac. This proves that the general requirements of a motor skill was retained and used to perform a task.


Table 1: Average accuracy score for Condition 1

	
	Block 1
	Block 2
	Block 3
	Block 4
	Block 5
	Block
6
	Block 7
	Block 8
	Block 9
	Block 10
	Block 11
	Block 12
	Retention
	Transfer

	Subj. 1
	0.4
	1.2
	1.4
	2.8
	4.0
	4.0
	5.2
	1.6
	1.6
	0.8
	2.8
	0.4
	0.0
	1.4

	Subj. 2
	1.5
	2.6
	0.0
	4.4
	2.2
	0.4
	0.4
	1.0
	1.0
	1.8
	2.4
	2.6
	0.8
	2.2

	Subj. 3
	2.6
	1.0
	1.0
	1.6
	0.8
	3.8
	1.8
	3.6
	3.6
	1.0
	1.6
	2.0
	1.4
	4.8

	Subj. 4
	0.2
	1.4
	0.6
	0.8
	0.4
	1.2
	2.0
	3.4
	5.8
	3.2
	1.8
	1.4
	1.4
	2.6

	Subj. 5
	0.6
	1.4
	0.0
	1.4
	0.8
	0.8
	2.2
	4.6
	0.8
	0.4
	2.0
	5.6
	1.8
	0.4

	Subj. 6
	0.0
	0.
	0.0
	3.8
	4.6
	0.6
	0.6
	1.4
	0.0
	3.4
	1.2
	4.8
	0.8
	0.0

	Subj. 7
	2.0
	1.0
	1.0
	1.6
	2.0
	1.0
	0.6
	0.4
	1.8
	1.6
	1.6
	1.6
	1.0
	1.4

	Mean
	1.0
	1.3
	0.6
	2.3
	2.1
	1.7
	1.8
	2.3
	2.1
	1.7
	1.9
	2.6
	1.0
	1.8

	Stand
Dev.
	0.99
	0.76
	0.58
	1.35
	1.64
	1.53
	1.66
	1.98
	1.98
	1.16
	0.53
	1.89
	0.58
	1.59



	Table 1: Displays the average accuracy of the performance of 60 practices throws from 7 different subjects, recorded in 12 blocks with 5 trials. It also displays the average retention and average transfer test. The standard deviation and the mean of each block were calculated. As more trials were done, the mean of each block gradually increased (for example: from 1.0 in block 1 to 2.6 in block 12). Skill was obtained and adapted through the observation that the retention test and transfer test only differed by 0.8, which is very small. The transfer tests were generally higher than the retention test, stating that the general requirements of a motor skill was retained and used to perform a task.


Table 2: Average accuracy score for Condition 2 

	
	Block 1
	Block 2
	Block 3
	Block 4
	Block 5
	Block
6
	Block 7
	Block 8
	Block 9
	Block 10
	Block 11
	Block 12
	Retention
	Transfer

	Subj. 1
	1.2
	1.6
	1.2
	0.2
	1.0
	1.6
	0.0
	0.8
	3.4
	1.6
	3.2
	3.6
	1.0
	0.6

	Subj. 2
	1.7
	1.8
	1.8
	0.2
	0.6
	2.6
	1.8
	0.8
	1.8
	3.2
	2.0
	2.0
	3.2
	4.6

	Subj. 3
	4.0
	2.4
	1.2
	1.8
	3.0
	2.4
	1.4
	3.4
	3.8
	1.2
	2.4
	5.8
	3.0
	2.4

	Subj. 4
	0.0
	1.6
	1.8
	0.0
	1.2
	1.0
	0.4
	4.6
	1.4
	0.0
	0.6
	0.0
	0.0
	2.0

	Subj. 5
	1.0
	1.0
	1.4
	3.8
	2.6
	0.0
	2.8
	1.4
	3.2
	0.4
	1.2
	1.0
	0.4
	3.6

	Subj. 6
	2.0
	3.2
	2.8
	2.4
	1.2
	2.0
	1.4
	1.0
	2.4
	2.0
	1.2
	5.0
	1.0
	3.0

	Subj. 7
	0.2
	2.6
	1.6
	0.8
	2.8
	2.4
	1.6
	1.4
	0.0
	1.0
	2.0
	2.4
	1.8
	1.6

	Mean
	1.4
	2.0
	1.7
	1.3
	1.8
	1.7
	1.3
	1.9
	2.3
	1.3
	1.8
	2.8
	1.5
	2.5

	Stand
Dev.
	1.34
	0.74
	0.55
	1.41
	0.98
	0.93
	0.92
	1.48
	1.33
	1.06
	0.87
	2.09
	1.23
	1.32


	
	Table 2: Displays the average accuracy of the performance of 60 practices throws from 7 different subjects, recorded in 12 blocks with 5 trials. It also displays the average retention and average transfer test. The standard deviation and the mean of each block were calculated. As more trials were done, the mean increased from block 1 to block 12 going from 1.4 to 2.8. The retention and transfer test differed by 1, hence displaying that skill was retained and was transferred under an alternate condition. The transfer tests were generally higher than the retention test, stating that the general requirements of a motor skill was retained and used to perform a task.


Table 3: Average accuracy score for Condition 3

	
	Block 1
	Block 2
	Block 3
	Block 4
	Block 5
	Block
6
	Block 7
	Block 8
	Block 9
	Block 10
	Block 11
	Block 12
	Retention
	Transfer

	Subj. 1
	0.6
	2.8
	2.0
	1.8
	2.0
	0.2
	1.0
	3.0
	0.2
	3.4
	1.8
	0.4
	3.4
	0.2

	Subj. 2
	3.4
	0.2
	2.6
	1.0
	1.2
	1.6
	3.4
	1.4
	0.0
	0.6
	3.0
	0.2
	2.0
	3.4

	Subj. 3
	1.6
	0.0
	1.2
	1.0
	0.0
	2.4
	0.8
	0.2
	2.4
	3.6
	0.8
	4.4
	3.6
	2.2

	Subj. 4
	2.0
	2.6
	1.8
	3.2
	3.4
	2.2
	1.2
	2.0
	3.0
	3.6
	3.6
	1.8
	1.0
	1.6

	Subj. 5
	0.0
	0.2
	0.6
	1.8
	0.7
	3.4
	0.4
	1.4
	1.2
	4.0
	0.3
	0.2
	3.8
	0.0

	Subj. 6
	5.7
	2.0
	1.2
	2.6
	2.2
	5.8
	2.2
	2.4
	1.0
	3.2
	3.4
	2.6
	0.6
	2.2

	Subj. 7
	0.6
	0.2
	0.6
	0.2
	0.8
	1.4
	3.0
	3.2
	1.0
	0.4
	4.8
	0.6
	3.8
	0.0

	Mean
	2.0
	1.1
	1.4
	1.7
	1.5
	2.4
	1.7
	1.9
	1.3
	2.7
	2.5
	1.5
	2.6
	1.4

	Stand.
Dev.
	1.98
	1.26
	0.74
	1.02
	1.14
	1.78
	1.15
	1.04
	1.09
	1.51
	1.62
	1.58
	1.38
	1.33


	
	Table 3: Displays the average accuracy of the performance of 60 practices throws from 7 different subjects, recorded in 12 blocks with 5 trials. It also displays the average retention and average transfer test. The standard deviation and the mean of each block were calculated. The recorded retention test appeared to be highest here compared to the other conditions, and the transfer test recorded appeared lower than the retention.  As a result of this, it appears that skill is grasped; however the particular skill was not able to be transferred to another condition.
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Discussion

	My hypothesis on the increase in accuracy as more trials were performed was correct. As seen, the highest transfer score resulted in condition 2 and in condition 3, it shows the lowest transfer score, therefore my hypothesis on the three conditions were not correct in the end. Essentially, having retention of the evaluated learning was transferred to another performance with similar conditions is correct. 

	Since condition 2 had a higher transfer score than Condition 1 and 3, the result had appeared different to what was predicted. Because in condition 3, the subject was permitted to time for estimation and reassessing the motion at which they’re throwing, condition 3 should have had the high score following by condition 1 and 2. Since trials in condition 1 were done immediately without time for reevaluation of the motor skill, condition 1 scored the least and it resulted in lower skill retention and transferability.
 	

Conclusion

	From the evaluation of each condition, the accuracy of the throw increased as the number of trials increased. The skill was grasped and was able to be transferred to a relatively similar condition using the same requirements. Condition 3 had the highest average retention score but the accuracy scores actually decreased as trials went on. 
	Conditions 1 and 2 both show that the more repetitions, the more accurate you get and repetition and knowledge of results helps in motor skill learning. Condition 3 should have shown the most productive way to learn a motor skill because it showed subjects the knowledge of results and the knowledge of performance. 
Overall in motor skill learning, as the trials progressed, it resulted in persistent improvements.

APPENDIX

Mean: 						Standard Deviation: 					

Given already in class data		 		Condition 1 (Block 12):	
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