
Maximization of the Child's Success  

This section will include literature from the field of motor learning, 

regarding feedback from performance and literature from the field of 

psychology/learning regarding scaffolding for successful performance and 

engagement. We will also include relevant literature on self esteem and how 

to best foster it.  

 

Wills, A. J., Lavric, A., Croft, G. S., & Hodgson, T. L. (2007). Predictive 

learning, prediction errors, and attention: evidence from event-related 

potentials and eye tracking. J Cogn Neurosci, 19(5), 843-854. 

 

 

Prediction error ("surprise") affects the rate of learning: We learn more 

rapidly about cues for which we initially make incorrect predictions than 

cues for which our initial predictions are correct. The current studies employ 

electrophysiological measures to reveal early attentional differentiation of 

events that differ in their previous involvement in errors of predictive 

judgment. Error-related events attract more attention, as evidenced by 

features of event-related scalp potentials previously implicated in selective 

visual attention (selection negativity, augmented anterior N1). The earliest 

differences detected occurred around 120 msec after stimulus onset, and 

distributed source localization (LORETA) indicated that the inferior 

temporal regions were one source of the earliest differences. In addition, 

stimuli associated with the production of prediction errors show higher dwell 

times in an eye-tracking procedure. Our data support the view that early 

attentional processes play a role in human associative learning. 

 

 

Granados, C., & Wulf, G. (2007). Enhancing motor learning through 

dyad practice: contributions of observation and dialogue. Res Q Exerc 

Sport, 78(3), 197-203.  

It has been shown that practice in dyads, as compared to individual practice, 

can enhance motor learning and increase the efficiency of practice (as two 

participants can be trained at the same time; Shea, Wulf, & Whitacre, 1999). 

The dyad practice protocol used by Shea et al. included both observation and 

dialogue between partners. Thus, it was not clear whether the learning 



benefits of dyad practice were due to observation, dialogue, or both. The 

present study examined the individual and interactive effects of observation 

and dialogue. The task used was speed cup stacking. Participants practiced 

under one of four conditions: observation/dialogue, observation/no dialogue, 

no observation/dialogue, and no observation/no dialogue. The two 

conditions that included observational practice were more effective (i.e., 

produced faster movement times) than the two conditions without it, both 

during practice and on a retention test performed under individual 

performance conditions. This suggests that the learning advantages of dyad 

practice are primarily due to the opportunity to observe another learner. 

 

 

Horn, R. R., Williams, A. M., Hayes, S. J, Hodges, N. J, & Scott, M. A. 

(2007). Demonstration as a rate enhancer to changes in coordination 

during early skill acquisition. J Sports Sci, 25(5), 599-614.  

We compared the nature and rate of change in intra-limb coordination in 

participants who observed a video model (model) with those who practised 

based on verbal guidance only (control). Sixteen male novices threw a ball 

towards a target with maximal velocity using a back-handed, reverse 

baseball pitch. Participants in the model group immediately changed their 

intra-limb relative motion to more closely resemble the model's relative 

motion pattern. This new coordination pattern, and concomitant changes in 

ball speed, was maintained throughout acquisition, without further change. 

In contrast, the control group showed no change in coordination or ball 

speed across acquisition. Our findings suggest that demonstrations act as a 

rate enhancer, conveying an immediate movement solution that is adopted 

early in acquisition. A model may constrain the learner to perceive and 

imitate the model's relative motion pattern as suggested by Scully and 

Newell (1985). The stability of this new movement pattern questions 

accounts of learning, which suggest that prescriptive, directed learning may 

result in the "soft assembly" of an inaccurate and temporary movement 

solution. 

 

 



Al-Abood, S. A., Davids, K. F., Bennett, S. J. (2001). Specificity of task 

constraints and effects of visual demonstrations and verbal instructions 

in directing learners' search during skill acquisition. J Mot Behav, 

33(3)295-305.  

In the present study, the efficacy of visual demonstrations and verbal 

instructions as instructional constraints on the acquisition of movement 

coordination was investigated. Fifteen participants performed an aiming task 

on 100 acquisition and 20 retention trials, under 1 of 3 conditions: a 

modeling group (MG), a verbally directed group (VDG), and a control group 

(CG). The MG observed a model intermittently throughout acquisition, 

whereas the VDG was verbally instructed to use the model's movement 

pattern. Participants in the CG received neither form of instruction. 

Kinematic analysis revealed that compared with verbal instructions or no 

instructions, visual demonstrations significantly improved participants' 

approximation of the model's coordination pattern. No differences were 

found in movement outcomes. Coordination data supported the visual 

perception perspective on observational learning, whereas outcome data 

suggested that the modeling effect is mainly a function of task constraints, 

that is, the novelty of a movement pattern. 

 

Hodges, N. J., & Franks, I. M. (2002). Modelling coaching practice: the 

role of instruction and demonstration. J Sports Sci, 20(10), 793-

811.  

 

In this paper, we review the empirical literature pertaining to the 

effectiveness of instructions and movement demonstrations. Initially, we 

examine existing theories and approaches that try to explain the process of 

skill acquisition so as to determine implications of these theories for 

instructional provision. This is followed by an evaluation of studies in the 

motor learning literature in which pre-practice information has been 

manipulated. Explicit learning strategies are contrasted to implicit and 

discovery learning methods, and current explanations for instructional 

effects are discussed in terms of such mechanisms as effects-related 

attentional focus and movement variability. In the final sections, we review 

data from our own laboratory where pre-practice information has been 

manipulated during the learning of a novel bimanual coordination task. From 



these studies, proposals are made to try and explain how pre-practice 

information works to effect the process of skill acquisition, including the 

selection and execution of a response and the processing of associated 

feedback. An important role is given to the existing skills of the learner in 

understanding the instructions and performing the desired movement. 

Finally, we suggest some practical implications of this empirical evidence 

for the teaching of motor skills. 

 

 

Mullen, R., Hardy, L., & Oldham, A. (2007).  Implicit and explicit 

control of motor actions: revisiting some early evidence. Br J Psychol, 

98(1), 141-56. 

 

Two studies have questioned Masters' (1992) contention that skills acquired 

in implicit practice conditions are less likely to fail under pressure than those 

acquired explicitly. The studies produced conflicting results. The aim of the 

present study was to revisit the designs of both studies in an attempt to 

clarify the situation. Thirty-two participants were allocated to one of three 

separate implicit training groups or an explicit training group, and practised 

putting golf balls. Participants were exposed to an anxiety intervention at 

two points during practice. Putting performance across practice and anxiety 

phases were analysed using the number of putts successfully completed as 

the main dependent variable. We found further evidence for the suggestion 

that motor skills are robust under pressure when acquired in implicit practice 

conditions. 

 

 

Badets, A., Blandin, Y., Wright, D. L., & Shea, C. H. (2006). Error 

detection processes during observational learning. Res Q Exerc 

Sport, 77(2), 177-184. 

 

The purpose of this experiment was to determine whether a faded knowledge 

of results (KR) frequency during observation of a model's performance 

enhanced error detection capabilities. During the observation phase, 

participants observed a model performing a timing task and received KR 

about the model's performance on each trial or on one of two trials. Delayed 

retention and transfer tests were used to assess the observer's ability to detect 

error in the model's performance and in the participant's performance while 

physically practicing the task. Results indicated a beneficial effect of a 



reduced KR frequency for performance stability and the ability to detect 

errors in both the model and the participant's own performance. The results 

suggest that aspects of the processing mechanism(s) developed in 

observational learning and related to KR are probably similar to those 

developed through physical practice. 

 

 

Wulf, G., Shea, C., Park, J. H. (2001). Attention and motor performance: 

preferences for and advantages of an external focus. Res Q Exerc 

Sport, 72(4),335-344. 

 

 

This study examined individuad differences in the preference for and 

effectiveness of the type of attentional focus for motor learning. In two 

experiments, participants practicing a balance task (stabilometer) were asked 

to find out whether focusing on their feet (internal focus) or on two markets 

in front of their feet (external focus) was more effective. In Experiment 1, 

participants switched their attentional focus from trial to trial on Day 1 and 

used their preferred attentional focus on Day 2. In Experiment 2, participants 

were free to switch their attentional focus any time during 2 days of practice. 

Retention tests were performed on Day 3. Most participants chose an 

external focus. Also, they were more effective in retention than participants 

who preferred an internal focus. 

 

 

 

Wulf, G., McNevin, N., & Shea, C, H. (2001). The automaticity of 

complex motor skill learning  as a function of attentional focus. Q J Exp 

Psychol A, 54(4), 1143-1154. 

 

The present experiment was designed to test the predictions of the 

constrained-action hypothesis. This hypothesis proposes that when 

performers utilize an internal focus of attention (focus on their movements) 

they may actually constrain or interfere with automatic control processes 

that would normally regulate the movement, whereas an external focus of 

attention (focus on the movement effect) allows the motor system to more 

naturally self-organize. To test this hypothesis, a dynamic balance task 

(stabilometer) was used with participants instructed to adopt either an 

internal or external focus of attention. Consistent with earlier experiments, 

the external focus group produced generally smaller balance errors than did 



the internal focus group and responded at a higher frequency indicating 

higher confluence between voluntary and reflexive mechanisms. In addition, 

probe reaction times (RTs) were taken as a measure of the attention demands 

required under the two attentional focus conditions. Consistent with the 

hypothesis, the external focus participants demonstrated lower probe RTs 

than did the internal focus participants, indicating a higher degree of 

automaticity and less conscious interference in the control processes 

associated with the balance task. 

 

 

 

Mackrousl, I., & Proteau, L. (2007). Specificity of practice results from 

differences in movement planning strategies. Exp Brain Res. *** 

Withdrawing visual feedback after practice of a manual aiming task results 

in a severe decrease in aiming accuracy. This decrease in accuracy is such 

that participants are often less accurate than controls who are beginning 

practice of the task without visual feedback. These results have been 

interpreted as evidence that motor learning is specific to the sources of 

afferent information optimizing performance, because it could be processed 

at the exclusion of other sources of afferent information. The goal of the 

present study was to test this hypothesis. To reach our goal we evaluated 

whether online visual feedback prevented kinesthetic information to be used 

for: (1) eliminating movement anisotropy resulting from difference in limb 

inertia when aiming in different directions and (2) creating an internal model 

of limb mechanics. Participants practiced a manual aiming task with or 

without visual feedback and with knowledge of results. After this acquisition 

phase, participants performed two transfer tests. The first transfer test was 

performed without visual feedback and/or knowledge of results. The second 

transfer test was similar to the first one but participants initiated their 

movements from a different starting base. The results showed strong 

specificity effects in that withdrawing visual feedback resulted in large 

pointing bias and variability. However, the results of the two transfer tests 

showed that the processing of visual feedback did not prevent the processing 

of kinesthetic information used to eliminate movement anisotropy or to 

create an internal model of limb mechanics. Rather, specificity of practice 

effects resulted from participants using the same motor plan in transfer as 

they did in acquisition even though they had no longer access to visual 

feedback to modulate their movement online. These results indicate that 



during acquisition participants adopted different movement planning 

strategies depending on the source of afferent information available. 

 

Park, J. H., Wilde, H., & Shea, C. H. (2004).  Part-whole practice of 

movement sequences. J Mot Behav, 36(1),51-61.  

A 16-element movement sequence was taught under part-whole and whole-

practice conditions. Participants (N = 18) produced a right-arm lever 

movement to sequentially presented target locations. The authors 

constructed part-whole practice by providing practice on only the 1st 8 

elements on the 1st day of practice (100 repetitions of the 8-element 

sequence) and on all 16 elements on the 2nd day of practice (100 repetitions 

of the 16-element sequence). The whole-practice group practiced all 16 

elements on both days (100 repetitions of the 16-element sequence per day). 

No differences in sequence structure or in movement duration of the 16-

element sequence were noted on the retention test (Day 3). On transfer tests 

in which the 1st and last 8 elements were tested separately, however, the 

participants in the part-whole practice group performed more quickly than 

the participants in the whole-practice group, especially on the last 8 

elements. Participants in the whole-practice group appeared to code the 

sequence so that it was relatively difficult to fully partition it into separate 

movements. Thus, on the transfer tests, there continued to be residual effects 

of the 8 elements that did not have to be produced but slowed down the rate 

of responding for the whole-practice group. That finding was not observed 

for the part-whole practice group. 

 

Wilde, H., Magnuson, C., & Shea, C. H. (2005). Random and blocked 

practice of movement sequences: differential effects on response 

structure and movement speed. Res Q Exerc Sport, 76(4), 416-25.  

Three similar six-element key press sequences were practiced under blocked 

or random practice schedules with acquisition conducted on one day and 

retention and transfer on the next day. The task required participants to type, 

as quickly as possible, one of three 6-element sequences as observed on a 

computer monitor. In blocked practice, participants completed all practice in 

one repeated sequence before the next repeated sequence was introduced. In 

random acquisition practice, the three repeated sequences were randomly 



presented to the participants. The data suggest that random practice results in 

participants adopting a uniform response structure, while blocked practice 

allows participants to exploit unique sequential aspects of the individual 

tasks. This finding suggests that random practice may not be as effective as 

blocked practice when one of the tasks being practiced together can be 

optimized through the development of a unique response structure. 

 

Tzetzis, G., & Votsis, E. (2006). Three feedback methods in acquisition 

and retention of badminton skills. Percept Mot Skills, 102(1), 275-

284.  

Comparison of three different feedback methods using information about the 

correct execution of the technique, errors of execution, and a combination of 

these on the acquisition and retention of two badminton skills of different 

difficulty were examined. Participants were 48 young male athletes, 10 to 14 

years of age, with 2 to 4 years of training. They were divided into three 

equal groups and instructed on the long forehand serve, a more difficult 

serve than the short backhand. The first group received instructions for 

correct execution, the second group received instructional cues on errors of 

execution, and the third group received instructions on errors and how to 

correct them. The training program lasted 12 practice units. There was a 

pretest, a posttest after the end of the 10-wk. training program, and 2 wk. 

later, a retention test. A three-way (2 difficulty x 3 groups x 3 measures) 

analysis of variance with repeated measures on the last factor was applied to 

analyze scores with the three practice methods of corrective feedback for the 

two badminton skills. Analysis showed the group receiving correct 

technique information had increased scores on both skills. The group 

receiving information on errors increased their scores on the less difficult 

skill. The group receiving information on errors and correct technique 

increased their scores on the more difficult skill. Physical education teachers 

or coaches teaching skills to young participants should consider difficulty of 

skills and use appropriate corrective feedback for better acquisition and 

retention of sport skills. 

 

 

 



Janelle, C. M., Kim, J., Singer, R. N. (1995). Subject-controlled 

performance feedback and learning of a closed motor skill. Percept Mot 

Skills, 81(2), 627-634.  

  

Research on knowledge of results and knowledge of performance has been 

directed toward identification of the optimal schedule for administering 

feedback. The purpose of this investigation was to assess whether a schedule 

based on performance feedback controlled by the learner would be a more 

effective means of delivering feedback than any predetermined or random 

schedule. Participants were randomly assigned to one of five conditions: (a) 

control group receiving no performance feedback, (b) 50% relative 

performance feedback, (c) summary performance feedback, (d) subject-

controlled performance feedback, and (e) yoked control group. Data were 

collected during an acquisition phase (four blocks of 10 trials) and a 

retention phase (two block of 10 trials) in which subjects performed an 

underhand ball toss. Repeated-measures analyses indicated significant main 

effects for the absolute error (AE). Participants in the subject-controlled 

performance feedback condition performed significantly better on both 

retention trials than the other groups. Analysis suggests that a feedback 

schedule which is controlled by the learner may be a more effective means 

of delivering augmented feedback than other schedules which have been 

examined. 

 

 

Mount, J. (1987). Effectiveness of visual vs kinesthetic instruction for 

learning a gross motor skill. Percept Mot Skills, 65(3), 715-720.  

The purpose of this study was to compare visual with kinesthetic instruction 

for learning a motor skill that is not visually monitorable. Previous studies 

comparing visual and kinesthetic information have all used arm tasks for 

which the nonvisual condition was artificial. 20 subjects were randomly 

assigned to either a kinesthetic or a visual instruction group. The task was to 

draw a horizontal line with the right foot while in a quadruped position. All 

subjects received visual knowledge of results. While performance improved 

over the course of the 10 instructional sessions and trials, no difference in 

performance was found between the two instructional groups. A follow-up 

study is required to determine whether this result was based on visual 

dominance. Understanding the effectiveness of the different modalities for 



teaching gross motor skills would be valuable to physical therapists, physical 

educators, and psychologists. 

 

 


