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ABSTRACT  

This study aimed at determining the effectiveness of knowledge of results (KR) and 

knowledge of performance (KP) in learning a motor skill. A two-group pretest 

posttest, quasi experimental design was used. Target population for the study was 

Primary School pupils in the Kasena Nankana Municipality. A simple random 

sampling technique was used to sample 60 pupils in the lower grade for the study. 

Data was collected using Test of Gross Motor Development -2 (TGMD-2) instrument 

and a self-designed observation checklist instrument. The instruments were used to 

assess the process and product measure of overhand throwing skill respectively. A 

paired sample t-test was used to determine the difference in pre-test and post-test 

results of KP and KR group and an independent sample t-test was used to determine 

the difference in KP and KR interventions with alpha level set at 0.05 for two tailed. 

Findings of the study revealed a very low performance in the overhand throwing skill 

at the pretest phase which suggests that the pupils did not have enough proficiency in 

the overhand throwing skills. The study also showed an improvement in the mean 

difference on post-test skill acquisition over pre-test skill acquisition by both the KR 

(M= 1.48) and KP (M= 3.81) groups. The results also revealed a significant effect of 

KP intervention (M=7.74, SD=1.26) over KR intervention (M=5.37, SD= .99). Hence, 

the findings supported the idea that KP is more effective than KR in this current 

study. It was concluded that, without the knowledge of performance, learning would 

be very slow and will often stop. It is, therefore, recommended that; lower primary 

teachers should focus on providing KP in relation to the objective established than KR 

to their pupils' performances. 
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CHAPTER ONE 

INTRODUCTION 

1.0 Background to the Study 

It is critical to examine the diverse components of movement for good education. As 

humans, we desire to fully and actively participate in all aspects of life while 

simultaneously learning to live in our environment. Living a rewarding and 

meaningful life demands a constant expansion or alteration of individual abilities and 

skills. Ability to function has an impact on our ability to survive in the world, and the 

quality of our functional ability is linked to all aspects of development (physical, 

social, emotional, and mental), all of which are influenced by our functional 

movement ability (Donna & Suzanne, 2012). 

According to Laura et al. (2011) time, experience and knowledge are the basis for 

motor skill development among children. It follows a predictable pattern, starting 

from the inner part of the body to the outermost part of the body. Therefore, to get the 

best out of children at the early years, efficient movement must be learnt during 

physical education (PE) practical class. Learning is described as a significant and 

long-lasting improvement in a person's ability to perform a task as a result of practice 

(Kohl & Cook, 2013). While learning is described as the process of collecting 

knowledge about our environment, motor learning is defined as a collection of 

processes linked to practice that can result in a long-term improvement in a person's 

ability to perform a motor skill (Yoon et al., 2013). The underlying physiological 

systems that allow the body or portions of the body to move in space are known as 

motor skills (Cameron et al., 2016).  

University of Education,Winneba http://ir.uew.edu.gh



2 

 

A motor skill, according to Magill and Anderson (2013), refer to a task with a specific 

goal or purpose. Good motor skills are important for childrens‟ physical, social, and 

psychological development, and may even serve as the foundation for an active 

lifestyle. There is a correlation between good motor skills and increased physical 

activity (Lubans et al., 2010). Furthermore, childhood physical activity (PA) promotes 

the development of motor skills (Iivonen & Sääkslahti, 2014). As a result, motor skill 

competency is recognized as an important component in future physical activity 

engagement and sports, development of positive attitudes toward physical education 

and participation in physically active play. Hence, motor skill development is 

inextricably linked to physical activities (Ericsson, 2011; Kara et al., 2019).  

Motor skills are commonly divided into two categories: gross motor and fine motor. 

Gross motor skills, such as sitting, jumping, throwing, and walking, necessitate large 

muscle movements. Fine motor abilities like gripping and sketching necessitate the 

use of teeny-tiny muscles (Walle & Campos, 2014). During the early years of 

childhood, children learn to use more of their big muscles to engage in physical 

activities than their smaller muscles, even though they never fully master the use of 

these big muscle abilities at this level. Gross movement abilities are the fundamental 

movement skills that are required for participation in increasingly complex physical 

activities (Lubans et al., 2010). 

Fundamental motor skills (FMS) are described as learned movement patterns that do 

not occur naturally and are thought to serve as a basis for more sophisticated and 

advanced physical and sporting activities (Barnett et al., 2014). Because it is 

changeable, it is suggested that FMS proficiency is one of the most important 

predictors of children's physical activity (Logan et al., 2012). Fundamental motor 

skills are crucial for children's physical, social, and cognitive development in the long 

University of Education,Winneba http://ir.uew.edu.gh



3 

 

run (Lloyd et al., 2014). They can be divided into three categories: Walking, running, 

hopping, skipping, jumping, dodging, and side stepping are examples of locomotor 

skills; balancing and landing are examples of non-locomotor skills; catching, 

throwing, kicking, the underarm roll, and striking are examples of manipulative skills 

(Hands & McIntyre, 2015). 

Experts believe that having a good understanding of FMS is linked to being more 

active during childhood and adolescence (Lloyd et al., 2014). Typically, lessons 

focusing on FMS development can lead to higher PA levels (Lee et al., 2020), and 

structured PA can lead to better FMS mastery (Van Capelle et al., 2017). The 

mastering of FMS involves achieving appropriate motor skills. Throwing is one 

common FMS that children acquire at the early years of life.  

Throwing is considered one of the most important manipulative skills. Depending on 

the throwing style, reaching the proper ball throwing distance is necessary for proper 

execution, but precision is always required (Nakata et al., 2013). Total body 

movement during throwing necessitates a variety of physical fitness attributes. 

According to research, ball throwing is linked to total body conditions such as 

flexibility and endurance, balance, agility, strength, and power (Debanne & Laffaye, 

2011). It is therefore, important for physical education teachers to design appropriate 

task with feedback and instruction to improve children‟s throwing competences at its 

finest (Rink, 2014).  

Children require feedback from a physical education instructor regarding performance 

during the process of learning a motor skill, which determines and defines the level of 

successful execution of the motor activity. In area of motor learning, feedback is 

regarded as one important factor in skill acquisition as the bodies get sensory 
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instructions from a variety of receptors from feedback (Schmidt & Lee, 2014). When 

feedback is used effectively in the teaching and learning process, the highest skill 

level can be achieved in the least amount of time (Sigrist et al., 2011). As a result, 

physical education teachers must be aware of the types of feedback that are most 

effective in driving motor skill acquisition in a variety of instructional contexts, as 

well as the importance of feedback to the learner. 

Feedback is what happens when a person receives information about how well they 

perform a skill. Feedback directs learners' attention to the most important components 

of the task and keeps them motivated by rewarding or penalizing correct or improper 

actions (Lauber & Keller, 2014). Furthermore, feedback can be given in a variety of 

ways, such as verbal, nonverbal, visual, and content categories including correct, 

incorrect, normative information, and praise (Brennan et al., 2019). When feedback is 

delivered in a positive manner, it encourages children to self-regulate and progress, 

but when given in a negative manner, it degrades self-regulate and progress.  Mistakes 

are viewed as crucial learning opportunities in the context of feedback. It encourages 

students to experiment with different ways and seek out more resources to further 

their knowledge, understanding, and skills (Cauley & McMillan, 2010). It also assists 

students in learning about different tactics, taking new directions, and locating 

additional material to help them progress in their studies (Stronge & Xu, 2016). 

Studies have looked at how feedback affects students' motor skill learning in PE 

classes and concluded that, feedback have a favourable impact on students' motor skill 

learning (O'Loughlin et al., 2013; Whipp et al., 2015). However, other studies have 

found that feedback has no effect on pupils' motor skills learning (Kok et al., 2019; 

Drost & Todorovich, 2017). Other research compared information feedback to praise 

and found that individual information feedback has a greater impact on students' 
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behavior than praise (Drost et al., 2015). Students' lacrosse skills, on the other hand, 

showed no significant variations (Drost & Todorovich, 2017). In PE classes, these 

elements will have a variety of consequences on students' motor skill learning. 

Because of the discrepancies among studies, more research is needed to determine the 

impact of feedback on students' motor skill learning in physical education practical 

lesson. 

There are two sorts of feedback that inform students about their performance results 

and the causes of those outcomes (Magill & Anderson, 2014). Intrinsic feedback is 

the first sort of feedback, consisting of information provided by the performer's senses 

while performing the task (i.e., visual, aural, proprioceptive, tactile) and it is inherent 

and present under normal conditions (Lauber & Keller, 2014; Ives, 2014). The second 

sort of feedback is augmented or extrinsic or external input, which comes from an 

external source to supplement intrinsic feedback and it is delivered by a teacher 

(Magill & Anderson, 2013; Fairbrother, 2010). Augmented feedback is provided for 

two reasons, regardless of the accuracy of the attempt. Thus, it enables pupils to 

recognize what aids or inhibits task performance, which speeds up the development of 

a movement skill. Secondly, it motivates pupils to meet their movement objectives 

(Magill & Anderson 2013). Not only is augmented feedback beneficial when 

employed over a long period of time but it can also result in short-term performance 

improvements (Petancevski et al., 2022).  

Augmented feedback can be divided into two forms, thus Knowledge of Results (KR) 

which is an externally displayed information about the results of a skill attempt or 

how close the endeavor came to achieving the desired result while Knowledge of 

Performance (KP) provides detailed information regarding task performance (Kim et 

al., 2012; Magill & Anderson, 2013). KP refers to certain movement component 
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features of how the learner moves while performing a task (Magill & Anderson, 2017; 

Schmidt & Lee, 2014). KP information serves as the foundation for determining 

whether or not a movement is accurate. Young and Schmidt (2010) used a 

coincidental-timing task with three KP feedback regimens. They observed no 

significant differences between the three KP schedules, but they were keen to point 

out that those who received KP after every trial had lower scores than those who 

received the other two types of feedback.  

Tajudin et al. (2016) evaluated the acquisition of performing the squat method with 

visual and verbal feedback in another study. Results from the study revealed that 

participants who received both visual and verbal types of feedback improved 

significantly above the control group, although verbal input was found to be more 

helpful. Sharma et al. (2016) studied the effects of KP and KR on adults learning a 

motor skill. Both groups increased their motor skills, although the KP group improved 

more than the KR group. According to Lauber and Keller (2014), both KR and KP are 

beneficial to motor skill performance. 

Augmented feedback has demonstrated to be a distinct factor that successfully 

increases the performance and development of motor abilities by facilitating 

information processing (Sigrist et al., 2013; Wulf et al., 2010). In facilitating the 

information processing of children, physical education teachers tend to plan activities 

for children to enjoy games, improve performance and support motor development 

through instruction and feedback (Negrete et al., 2011). Sharma et al. (2016) concurs 

that both types of feedback (KR and KP) are beneficial in enhancing the performance 

of a motor skill (throwing, assessed in distance) in the young adult population, thus, 

effectives of augmented feedback on pupils‟ acquisition of overhand throwing skills 

needs to be ascertained in Ghanaian context, hence this study.  
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1.1 Statement of the Problem 

The benefits derived from throwing activities can be achieved to the fullest if children 

are given appropriate augmented feedback. However, there is insufficient evidence as 

to which type of augmented feedback is most beneficial to children for skill 

acquisition and improvement.  

Despite the numerous benefits of Knowledge of Performance (KP) and Knowledge of 

Results (KR) on the acquisition of motor skills by children, yet, there is paucity in 

research to that effect in Ghana.  Although studies by Darko (2018) and Somiah 

(2015) looked at effect of traditional games on overhand throwing skill development 

and gross motor skills development among Ghanaian pupils respectively, thus far, that 

of effectiveness of KP and KR on overhand throwing skill acquisition is not known. 

Moreso, most of the previous studies (Sharma et al., 2016; Lim et al., 2015; Dana et 

al., 2011) on augmented feedback focused on the acquisition of skill by elite athletes, 

adults, young adults, or novice young adults in a specific sports context, with a greater 

emphasis on complex motor skills.  Little is known about how augmented feedback 

affects the acquisition of a simple motor skill by children in lower grades. Hence, this 

study determined the effectiveness of augmented feedback (Knowledge of 

Performance and Knowledge of Result) on overhand throwing skill among the lower 

primary pupils in the Kasena Nankana Municipality in the Upper East Region of 

Ghana.  

1.2 Purpose of the Study 

This study aimed at determining the effectiveness of knowledge of results and 

knowledge of performance in learning a motor skilled activity among pupils in the 

Kasena Nankana Municipality. 
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1.3 Objectives of the Study 

The study was guided by the following objectives: To determine the; 

1. developmental level of overhand throwing skill performance among the lower 

primary pupils. 

2. differences in pre-test and post-test skill acquisition in overhand throwing by 

KP and KR groups among the lower primary pupils.  

3. effect of KP and KR interventions on overhand throwing skill acquisition 

among the lower primary pupils. 

1.4 Research Questions 

1. What is the developmental level of overhand throwing skill performance 

among the lower primary pupils? 

2. What is the difference in pre-test and post-test skill acquisition in overhand 

throw by KP and KR groups among the lower primary pupils?  

3. What is the effect of KP and KR interventions on overhand throwing skill 

acquisition among the lower primary pupils?  

1.5 Research Hypothesis 

Ho: There is no significant difference in overhand throw between KP and KR groups 

among the lower primary pupils.   

H1: There is significant difference in overhand throw between KP and KR groups 

among lower primary pupils. 
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1.6 Significance of the Study 

To begin with, this study can significantly contribute to the expansion of knowledge 

regarding KP and KR in the acquisition of a motor skill among lower-grade pupils, 

resulting in a more effective method of teaching physical education to primary school 

pupils. Secondly, the findings can help teachers at lower primary develop suitable 

feedback systems in order to maximize students' motor skill acquisition. Finally, the 

study's conclusions and findings may serve as a useful document for future research 

as well as contribute to the existing literature in the field. Extend understanding of the 

effect of augmented feedback (KP and KR) on the learning of motor skills in the 

teaching of physical education (P.E.) 

1.7 Delimitations of the Study 

The study was delimited to lower grade pupil at St. John Bosco‟s Demonstration 

Practice Primary School in Kasena Nankana Municipality of the Upper East Region. 

Only lower primary pupils were targeted, with a focus on practical physical education 

lessons. 

The focus in the practical physical education class was on the one-handed overhead 

throw method, with an emphasis on following the teachers' augmented feedback. The 

practice sessions for skill acquisition phase lasted one hour per week over a period of 

4 weeks. 

The results of this study were also delimited to pupils of St. John Bosco‟s 

Demonstration Practice Primary School in Kasena Nankana Municipality. The study 

does not attempt to determine if other pupils in different school would achieve similar 

results in using this instructional approach.  
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1.8 Limitations of the Study 

This study had some inherent limitations. First, because the study took place in one 

primary school in a large municipality, the pupil‟s population may not be 

representative of all schools in this municipality or Ghana, so the findings of this 

study cannot be used to make general assumptions about other pupil‟s populations.  

Also, the results of this study were also limited by the duration of the study, with the 

allocated time for physical education class being two (2) periods (1 hour) per week. 

Research studies that have had a positive impact on lower primary school pupils‟ 

improvement included longer interventions. However, due to the time constraints 

imposed by the participating school, this study was conducted for 4 weeks.  

The amount of KP and KR feedbacks given to each participant was not controlled for 

during this study. In physical education settings, all participants do not receive 

identical amounts of feedback. Controlling the feedback was therefore not a goal of 

this study. However, skill appropriate KP and KR feedbacks were provided to the 

intervention groups on an individual basis. 
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

2.0 Overview 

The purpose of this study was to compare the effectiveness of knowledge of results 

and knowledge of performance in learning a motor skilled activity with the dominant 

upper limb among pupils in the Kasena Nankana Municipality. This chapter 

constitutes the review of both theoretical and empirical information on the topic under 

investigation. The chapter provides an extensive review of current and relevant 

literature in this particular field of study. The conceptual and empirical review takes a 

critical look at works people have already done on the topic under study while the 

theoretical review constitutes theories that rally on feedback and its impact on motor 

skill acquisition in Physical Education.  

2.1 Theoretical Review  

It is commonly established that educational theories and models provide a framework 

for generating, comprehending, and implementing interventions (Glanz et al., 2008). 

To construct this intervention project and explain its findings, the Schmidt‟s schema 

theory (1975) was used to guide the targeting of specific components. According to 

schema theory (Schmidt 1975), the production of a movement pattern involves a 

generalized motor program (GMP), or GMP that is retrieved from memory and then 

adapted to a particular situation. According to the theory, the concept of external 

feedback, which is regarded as a crucial aspect in the learning of effective movement, 

has an impact on an individual's motor learning behaviour (Wulf et al., 2010). 

Therefore, in starting children's FMS programs, feedback at all levels of motor 

learning is seen to be vital, as this positively influence their FMS levels. 
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2.1.1 Schmidt's theory of learning  

Schmidt's theory (Schmidt, 1975) was based on the idea that we refer to abstract 

relationships or rules governing movement rather than storing actions. According to 

the theory, an individual does not need a separate motor program for each unique 

expression of a skill. Instead, the motor program is broad and adaptive to a wide range 

of situations, allowing the latter to complete the tasks. In general, those who have 

practiced a range of movements will be better equipped to perform a novel version of 

the activity than those who have not (Moxley, 1979). 

An individual will either create a new generalized motor program or change an old 

one when learning a new movement. By altering the factors that dictate how 

movements are generated in that activity, the individual learns how to produce these 

various movements within that activity. Parameters are characteristics of a movement, 

such as its duration or overall time, or the amount of force developed in the muscles 

involved in the action (Haibach et al., 2017). People make variations in their 

movements by scaling these factors up or down.  

People learn the relationship between the parameters of throwing a ball and the 

outcome of the throw as they practice a movement, such as throwing a ball to a target, 

improving their awareness of the relationship between the movement's outcome and 

their control of the movement's parameters. For example, the distance and speed of a 

throw are adjusted depending on how far the target is from the thrower. The schema 

theory explains how these parameters are altered when the generalized motor program 

is selected to allow novel movements. 

Generalized Motor Programs (GMP) and Schemes are the two key constructions that 

support this claim. According to Schmidt (1975), a single GMP would be in charge of 
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controlling work that required similar skills or variations of the same skill. The 

structure of the movement is governed by information such as the sequencing of sub-

movements, relative time, and relative pressures in a generalized motor program 

(Wulf et al., 2010).  

A motor program is a collection of motor commands that specify the key aspects of a 

skilled action (Schmidt et al., 2018). As a result, the generalized motor program 

supports the generation of new movements based on previously learned movements, 

which means it is used and changed anytime a learner performs a new movement. 

After performing a movement with the generalized motor program, the individual will 

temporarily store four types of information: initial conditions, such as body position 

(proprioceptive information), weight of an object; parameters, such as time, strength, 

force, speed, and direction, which allow the individual to adjust a movement to meet 

specific environmental demands; and knowledge of results (KR), which is 

information available after the movement has been completed (Sattler et al., 2012).  

The learner can develop two relationships between these four sources of knowledge 

because they are stored for just long enough (Schmidt, 1988). Schemas are built using 

the relationships between various pieces of information. A schema is a set of rules 

that serve as a foundation for making a decision (Schmidt et al., 2018). It is created by 

combining knowledge from prior experiences to create a rule that may be applied to 

similar events in the future (Schmidt et al., 2018). In other words, new movement 

requirements are built on previously developed schemes that are strengthened by 

previous movement experience (Lage et al., 2015).  

The Recall Schema and the Recognition Schema are the two schemas that result from 

merging information after a movement is performed. The recall schema refers to the 
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generalized motor program's selection of parameters for initiating a desired 

movement. It requires minimal external feedback and draws information from the 

baseline conditions and parameters and then generates fresh data to address a new 

goal using the motor program (Adolph et al,.2015).  

A generalized motor program and a movement outcome are linked in the recognition 

schema (Schmidt, 1982). Initial conditions, prior actual results, and past sensory 

repercussions make up the recognition memory, which allows the individual to 

recognize errors. As a result, if an error is found, the schema will be updated 

depending on the feedback received, resulting in improved performance during the 

learning process. The recognition schema is in charge of movement evaluation and 

relies on sensory feedback to determine knowledge of results (KR) and knowledge of 

performance (KP). The response feedback delivered once the movement is completed 

is evaluated by recognition memory. More information is acquired each time the 

schema is employed, and the individual begins to create a relationship that allows 

them to produce the movement appropriately (Merbah & Meulemans, 2011 & Ariza-

Vargas et al., 2011). 

According to the theory, an individual does not need a separate motor program for 

each unique expression of a skill. Instead, the motor program is broad and adaptive to 

a wide range of situations. The individual will temporarily store four types of 

information after performing a movement. Namely, the initial movement condition 

which focuses on the body position, and weight of object, the parameters of a 

generalized motor program such as force, speed and direction, the outcome of the 

movement with emphasis on knowledge of results and finally the intrinsic sensory 

feedback of the movement with emphasis on vision and proprioception (feel sound or 
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look) (Schmidt, 1975). Schemas are built using the relationships between various 

pieces of information. The recall schema and recognition schema are the two schemas 

that result from merging information after a movement is performed. 

2.2 Motor Skills 

An activity or task that has a specified purpose or objective to fulfill, according to 

Magill and Anderson (2014), is a motor skill. A motor skill is a learned set of 

movements that work together to produce a smooth, efficient action (Magill, 2010). 

As a result, the phrase "motor skills" usually refers to the abilities that result in the 

accomplishment of a practical goal. Because the functional purpose of motor skills 

may be traced all the way to adulthood, it's critical to understand the elements that 

support and inhibit motor skill development throughout the lifespan in order to 

comprehend children's motor patterns as they grow older. 

Lloyd et al. (2014) looked at the long-term relationship between motor skill 

proficiency and self-reported PA and discovered that six-year-old children's motor 

skills were strongly connected with their perceived motor skill competence as 

teenagers. Furthermore, teenagers' reported motor skills were linked to their perceived 

motor skill competency at the age of 26. The findings imply that motor skill 

proficiency in childhood is a significant predictor of perceived motor skill proficiency 

in adolescence and adulthood, and that children with high motor skill proficiency at 

the age of six have a positive relationship with PA at the age of 26 (Lloyd et al., 

2014). 

Motor learning is required to improve and gain competency in these motor skills. 

Schmidt and Lee (2011) describe motor learning as a series of procedures, including 

practice or experience that result in generally permanent changes in movement 
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capabilities. Motor learning, according to Kim at el. (2012) is a series of internal 

procedures that lead to persistent changes in movement and response skills through 

repetition. The demonstration of motor learning implies that changes in motor 

behaviour are maintained even after the skill acquisition time has passed. When a task 

is practiced, the first feature is a collection of change processes that enable the learner 

to grow more skilled at it. The second feature of learning is that it occurs as a result of 

practice or experience. The third trait is that learning cannot be observed directly and 

must be assessed through changes in behaviour, whether in movement quality or 

performance. Finally, the fourth characteristic is that learning causes a movement to 

change in a generally permanent way (Magill, 2010). 

Motor learning can take place in two ways: explicitly or implicitly. Explicit learning 

is a conscious process in which the person is aware of the task and engages in 

cognitive processing, whereas implicit learning occurs when the person is not actively 

thinking about the task (Schmidt & Lee, 2011). It is the most prevalent type of motor 

learning since it requires less attention (Schmidt & Lee, 2011).  

Many motor skills are learnt through the use of instructions, which usually break 

down lengthier, more intricate sequences of actions into simpler, more readily 

recalled and practiced components. As a result, instructions assist in the formation of 

an initial cognitive representation of the motor skill, which then directs physical 

practice (Meier et al., 2020). The three general phases of the learning process when 

the cognitive representation of the motor skill can be measured are acquisition, 

retention, and transfer (Land et al., 2014).  The early practice (motor performance) of 

the new skill is referred to as the acquisition phase. The observed behaviour of a 

voluntary activity is known as motor performance.  
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The retention phase, which is done after a set amount of time has passed after the 

acquisition phase is the same for all learners and assesses how much of the acquired 

skill has been retained. The transfer phase follows the retention phase and is the same 

for all learners; however, it evaluates how well the internal mechanisms developed 

during acquisition can impact the execution of a new task that the learner has never 

encountered before (Schmidt & Lee, 2011). This is to say, every motor skill has its 

own array of skills, each with its own set of characteristics that alter depending on the 

situation in order to achieve effective and productive movement. The bodily 

engagement, pace of the skill, how continuous the skill is, the environmental 

conditions, and the cognitive involvement of the skill all influence a person‟s ability 

to meet the demands of the circumstance (Button et al., 2020).  By this, the 

experiment presented in this thesis was developed to provide a full overview of the 

motor skill acquisition phase, as the goal of this thesis is to study how specific 

augmented feedback manipulations influence the learning of a motor skill. 

2.3 Fundamental Motor Skills (FMS) 

The psychomotor domain of PE is unique in that it comprises of developing 

neuromuscular abilities as well as fitness skills, which make up the health and 

performance-related skills. P.E.'s psychomotor component consists mostly of 

practicing various fundamental movement skills (Shimon, 2011). In PE, the emphasis 

is on FMS, which is the foundation of movement and being physically active in 

general, as well as all of the skills required in various sports. Basic movement skills 

support an active lifestyle throughout a person's life, and embracing those skills at a 

young age can be a vital component in combating the modern world's inactive 

lifestyle. Practicing basic movement skills has a wide range of benefits for children's 

overall well-being (Jaakkola et al., 2016).   
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Children are motivated in PE because they enjoy anything physical. They frequently 

fail to learn how to perform motor skills effectively because they are so fascinated 

with the abilities and feats they can do. These incorrect motor patterns may develop 

into habits that are difficult to correct later if they are not corrected properly (Colvin 

et al., 2016). In that event, it is critical for teachers to concentrate on how children 

engage in motor skill activities, particularly FMS, which is the foundation for future 

physical activities. 

Children's fundamental movement skills are frequently underdeveloped when they 

enter school. In respect to that, inadequate FMS in childhood can lead to a sedentary 

lifestyle, which might raise the likelihood of developing certain health problems later 

in life (Lopes et al., 2012). Therefore, FMS should be intentionally taught to children 

rather than being considered to come naturally to them as they grow and develop. 

During the teaching process, the atmosphere must be provided to allow the child to 

practice the correct method while also providing adequate feedback to help the 

youngster progress and enhance the learned skills (Mukherjee et al., 2017). Because 

there is longitudinal evidence that motor skills track through childhood and into 

adolescence, the primary grades provide a great opportunity to develop fundamental 

movement skills to a desirable level. 

Fundamental motor skills (FMS) are the fundamental movement skills that are 

necessary for the eventual acquisition of more sophisticated skills required in games, 

dance, sports, gymnastics, and leisure. They are major components of elementary 

school physical education curricula (Lubans et al., 2010). Fundamental motor skills 

are thought to be the foundations for movement and physical activity. They lay the 
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groundwork for the specialized skills and advanced motor actions that are necessary 

in various games and sports (Payne & Isaacs, 2011). 

 Fundamental motor skills, according to Hurmeric (2010), are also the foundation for 

more advanced levels of movement activities that are required to participate in 

physical activities, games, and sports. The most widespread misconception about 

FMS is that children acquire those skills as a natural part of their development. 

However, in order for children to achieve a high degree of skill in FMS, it must be 

taught in a developmentally appropriate manner. Consequently, learning FMS is 

relatively persistent, implying that learned skills can be recalled and repeated even 

after extended periods of time away from practice (Jaakkola et al., 2010). The 

definition of what constitutes a fundamental motor skill has been influenced by 

whether the classification is done from the perspective of a basic multidisciplinary 

science of motor development over time or from the more practical concerns of 

education, fitness, and sport. 

FMS involving a more specific movement occurs in the fourth phase of motor 

development, which occurs over a period of seven to fifteen years and demands good 

FMS control. Physical development is rapid at this age, and children are 

experimenting with new motor skills. Children acquire the majority of the FMS at this 

phase, which promotes future specialized skill performance (Kalaja & Jaakkola, 

2015). As a result, the motor task should be varied, coordinated, and focused on 

establishing general characteristics of movement while managing objects (Kauranen, 

2011). FMS provides the foundation for effective and competent mobility, allowing 

children to explore their surroundings and learn about the world. Children's ability to 
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move and gain FMS is ensured when they develop fundamental motor competence 

during their early years (Gallahue et al., 2012). 

According to research, FMS proficiency is linked to increased physical activity 

(Saunders at el., 2014). Children's FMS proficiency is low in a lot of nations, 

according to Barnett et al. (2013), with many children entering adolescence having 

not acquired these basic movement skills. Because of the obstacles that children 

confront in the twenty-first century and the quick shift in everyday life as a result of 

developing technology, it has been observed that children are unable to gain FMS at 

the appropriate level throughout their early years (Bryant et al., 2014; Hardy et al., 

2013).  

Research also shows that school-aged children have poor levels of FMS proficiency 

(Brian et al., 2018; O'Brien et al., 2016, Darko, 2016) and physical activity (Guthold 

et al., 2020). This is supported by the fact that children will have had fewer 

opportunities to develop FMS as a result of the ongoing COVID-19 pandemic, as they 

will have been confined to their homes for months, possibly with limited access to 

outdoor space and no physical education lessons or planned active breaks (Guan et al., 

2020). On this backdrop, the researcher wishes to determine the developmental level 

of overhand throwing skill performance among lower grade pupils in Kasena 

Nankana Municipality. 

Children with a high FMS proficiency have a lower decline in physical activity. 

Individuals with greater levels of FMS are more physically active in childhood than 

those with lower levels (Estevan et al., 2017; Lopes et al., 2012). Because motor 

proficiency is multidimensional and is based on the performance of flexion, 

extension, and rotational movements that lead to the successful performance of 
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locomotor, balance, and manipulative skills, the promotion of motor proficiency, even 

in fundamental motor skills, should be emphasized at an early age. This is 

of special concern because a recent systematic evaluation of the health advantages of 

FMS proficiency demonstrated a constant and favorable relationship between FMS 

proficiency and physical activity and fitness levels, as well as an inverse relationship 

with weight status (Lubans et al., 2010). Fundamental motor skill development 

necessitates that children be exposed to the opportunity, encouragement, and 

environment necessary for the skills to go beyond the elementary stage of 

performance (Ghaly, 2010). 

Even while childhood is focused on the acquisition of FMS, Gallahue et al. (2012), 

claim that the importance of high-quality skills is not as important in childhood. The 

emphasis should ideally be on improving fundamental motor skills and appropriate 

body mechanics in a wide range of movement skills and settings. The characteristics 

of the individual, the task, and environmental needs are the three types of demands 

that aids in the improvement of fundamental motor skill. Various mediators, including 

parental support, practice opportunities, and availability of proper equipment, might 

also encourage children to practice their FMS competence. 

Furthermore, FMS development is not exclusively based on biological factors; FMS 

must be nurtured via practice (Hardy et al., 2012). Teachers are well aware that 

children learn best through teaching, particularly when they are given precise 

feedback on their efforts. Teachers must provide feedback to children in order to help 

them master essential motor skills. When feedback is specific and given shortly after a 

learning action, it is most effective. When a teacher gives a child specific feedback, 

the teacher identifies how the child performed in comparison to what was expected. 
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Teachers should evaluate the child's performance according to their knowledge of the 

components of fundamental motor skills when it comes to the fundamental motor 

skills being taught. Teachers should educate individuals on the aspects of the 

fundamental motor skills they have learned and which aspects they need to work on. 

The psychomotor component of P.E. consists mostly of training basic movement 

skills. The benefits of practicing basic movement skills for children's general well-

being are numerous. The focus in PE is on FMS, which is the foundation for 

movement and physical activity. The basis for successful and competent mobility is 

laid by a child's motor abilities. They lay the foundation for specific abilities and 

sophisticated motor actions required in a variety of games and sports. FMS learning is 

relatively durable, which means that taught abilities may be retained and repeated 

even after long periods of time away from practice. Motor competency, even in 

fundamental motor abilities, should be encouraged from a young age.  

It takes a long time to perfect fundamental motor skills. According to available 

information, teaching children to correctly perform fundamental motor skills takes 

between 240 and 600 minutes of instruction (Hardy et al., 2012). The length of time it 

takes to master the fundamental motor skills is determined by the conditions of 

instruction (i.e., teacher expertise, equipment, class size, age of learner, teaching 

methodology, complexity of the skill being taught, etc. (Hardy et al., 2012). Many 

teachers fail to understand how long it takes to acquire fundamental motor skills and 

try to teach too much too soon. When teachers underestimate these factors, they end 

up teaching for awareness or participation rather than mastery. Fundamental motor 

skills are divided into two categories: gross and fine motor skills. 
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2.3.1 Fine motor skills 

A fine motor skill is defined as "a motor skill that demands the control of small 

muscles to achieve the skill's aim. It often requires eye-hand synchronization and a 

high degree of precision in hand and finger movement" (Magill & Anderson, 2014, p. 

11). When a child writes with a pen or pencil, holds little objects or buttons a 

garment, fine motor skills are used. The foundation for fine motor skill development 

is laid during a child's first 6 years of life. The amount of time children are exposed to 

technological products is increasing day by day as a result of technological 

advancements (Lauricella et al., 2015), limiting the movement experiences required 

for children to maintain their everyday lives (Maitland et al., 2013).  

Some research, however, claims that fine motor skills are unaffected since fine motor 

skills are essential to use technological devices (Adams et al., 2012). Nonetheless, 

these skills are pushed into a different orbit, resulting in the loss of fine motor skills 

that are required in daily life (Coll, 2015). Many fine motor skills may be considered 

at risk, given that an individual must master motor skills by the age of ten (Gallahue 

et al., 2012). In order for children to complete these tasks properly, they must first 

have well-developed gross motor skills. 

2.3.2 Gross motor skills 

A gross motor skill is one that necessitates the use of large muscles in order to attain 

the skill's aim (Magill & Anderson, 2014). According to Haywood and Getchell 

(2010), gross motor skills are the consequence of motor development involving a 

cumulative effort of bigger muscle groups. This comprises large-and whole-body 

movements including walking, jumping, hopping, jogging, skipping, throwing, and 

catching. 
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Gross motor skills develop in typically growing children between the ages of two and 

seven years. Gross motor skills, in general, do not develop naturally and must be 

taught. Without sufficient education and opportunity for practice, encouragement, and 

feedback, mastery of these skills is impossible (Jones & Okely, 2016). For optimal 

development to occur, these gross motor skills must be mastered on a regular basis. 

The child refines his or her gross motor skills during early childhood development, 

especially between the ages of three months and six years. Furthermore, there is an 

accelerated development of these skills between the ages of five and ten 

years (Westendorp et al., 2011). Whenever a child grows older, his or her gross motor 

skills get more perfected. The child's capacity to acquire gross motor skills such as 

crawling, walking, and running may be aided by repetition of these movements. 

Gross motor skills are split into locomotor skills, object control skills, and stability 

skills because they require the use of the major muscles in the body to produce 

movement. Walking, running, jumping, leaping, skipping, galloping, and hopping are 

examples of locomotor skills that children use to move their bodies from one point to 

another in the physical environment (Humeric, 2010). Object control skills are motor 

skills in which a child manipulates an object with his or her hands and/or feet, 

whereas stability skills are the ability to sense and react to changes in relationship 

between body parts that alter a person's balance, such as twisting, and turning 

(Humeric, 2010). Stability skills can also refer to any movement that is based on 

attaining and maintaining balance in relation to gravity, as well as axial movements 

typically utilized for non-locomotor movements and inverted or body-rolling 

positions. Both locomotor and object-oriented skills are highly necessary during 

specialized movements in sport and complex skills employed in sports and games, 
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and are thus acknowledged to play a very vital role in a person becoming an elite 

athlete or maintaining a physically active lifestyle in life (Lubans et al., 2010). 

Every year, children aged three to six years old improve their locomotor and object-

control skills. Locomotor skills had a higher yearly growth score than object-control 

skills, and their annual growth rate was also higher (Ning et al., 2016). Gabbard 

(2018) supported this by discovering that object-control skills grew faster than 

locomotor skills in 3–6-year-old children. It was discovered that, as with more 

complex skills, object-control skills develop slower than locomotor skills in the 

beginning, but that as the nervous system matures, object-control skills develop faster 

and may even surpass locomotor skills. As a result, after the age of three, children 

should be given appropriate ball games to help them develop their object-control 

skills.  

Children's basic motor development, according to Yi (2017), follows the principle of 

progressing from simple to complex movements and from low-level skill to high-level 

skill. Without sufficient instruction and opportunities for practice, encouragement, 

and feedback, mastery of these skills is impossible (Jones & Okely, 2016). Poor gross 

motor skill competency is a developing concern among children, as gross motor skills 

are critical for healthy growth and development. Cognitive ability, cardio-respiratory 

health, self-perceptions, physical activity, and weight status have all been connected 

to gross motor skills (Logan et al., 2015; Lubans et al., 2010; Robinson et al., 2015; 

van der Fels et al., 2015).  

According to Robinson et al. (2015), higher levels of gross motor skill competence 

are positively connected with health-related parameters such as physical activity and 

fitness, as well as perceived motor competence in children. Hence, boosting gross 
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motor skills at a young age could be a useful strategy for addressing poor gross motor 

skill competence. Despite the multiple benefits of gross motor skills in the early years 

of life, research has revealed that levels of gross motor skill competence have 

declined in recent decades, and more children are delayed or in danger of gross motor 

skills acquisition (Bardid et al., 2016; Hardy et al., 2010; Hardy et al., 2012).  

According to study reports, between 3% and 6% of children have gross motor skill 

delays (Ghazavi et al., 2015; Sajedi et al., 2014; Yaghini et al., 2015). In Ghana, 7% 

of children had gross motor delays, while in France, 5% had gross motor delays 

(Troude et al., 2011). When looking at the percentage of children with delayed gross 

motor abilities, it is important to look into the possible risk factors that could lead to 

gross motor delays. Child characteristics such as low birth weight (Saccani et al., 

2013), prematurity (Bello et al., 2013; Kerstjens et al., 2011), and family 

characteristics such as low parental education (Bello et al., 2013) and low family 

socio-economic status are all linked to gross motor delay in children (Wei et al., 

2015). It is based on these assertions that the researcher want to determine the 

developmental level of overhand throwing skill performance among lower grade 

pupils in Kasena Nankana Municipality. 

2.4 Importance of Fundamental Motor Skills  

Competence in FMS is one of the most important sets of skills that children should 

start learning in early life (Gallahue et al., 2012). The importance of FMS in 

childhood extends beyond motor skills alone, as it has an impact on a variety of areas 

of a child's development. As a result, it is critical to allow time for children to acquire 

their FMS. Thus, FMS are an important part of a child‟s health and development, with 

these skills being linked to a variety of health outcomes such as physical fitness 
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(Holfelder & Schott, 2014; Logan et al., 2015); weight status (Lubans et al., 2010); 

cardiorespiratory fitness (Cattuzzo et al., 2016); and perceived motor competence 

(Robinson, 2011). 

A potential underlying mechanism for regular participation in PA has been identified 

as FMS competency (Lubans et al., 2010). Children must be physically active in order 

to acquire FMS. Hence, the relationship between FMS and PA is reciprocal. Logan et 

al. (2015) investigated the connection between fundamental motor skills and physical 

activity in children and adolescents (aged 3 to 18 years). The findings demonstrated a 

beneficial link between FMS and physical activity, with connections found in people 

of all ages. Given these findings, intervening early to enhance object handling skills 

may be crucial in averting the decline in moderate to vigorous physical activity 

(MVPA) and structured physical activity that occurs during adolescence (Hallal et al., 

2012). When Holfelder and Schott (2014) and Barnett et al. (2016) looked at the link 

between PA and the FMS subtests, they found the same results as Hallal et al. (2012). 

Only 45 percent (Barnett et al., 2016) and 26 percent (Holfelder & Schott, 2014) of 

the participants showed a positive association between object control (OC) skill 

proficiency and PA levels, respectively. Lack of proficiency in FMS, according to 

Stodden et al., (2014) may significantly limit youth involvement in a variety of leisure 

physical activities, games, and sports. 

However, if children are unable to run, jump, catch, kick, or throw, they will have 

fewer opportunities to engage in physical activities later in life since they lack the 

necessary skills. For this reason, children who do not learn FMS competency are more 

likely to fail in the motor domain and are less likely to participate in sports and games 

during childhood and adolescence (Hardy et al., 2010). 
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Another study by Nervik et al. (2011) indicated that the proportion of overweight 

children (50 percent) that scored below average on the gross motor quotient using the 

Peabody developmental motor scales second edition (PDMS-2) was more than three 

times greater than non-overweight children (15 percent). The correlations between the 

gross motor quotient and body mass index (BMI) were extremely strong. Logan et al. 

(2012) also found significant differences in gross motor skills and BMI in five-year-

old children. Children with a high BMI had lower FMS competence than those with a 

low or medium BMI, according to their findings (Logan et al., 2012). 

Siahkouhian et al. (2011) compared the relationship between FMS and BMI in 

overweight and obese children to a normal weight sample, finding significant negative 

correlations between the locomotor skills subtest and BMI for the run (r = -0.46; p 

0.01), gallop (r =-0.14; p 0.05), hop (r =-0.38; p 0.01), and horizontal jump (r =-0.28; 

p 0.01). The discomfort caused by moving a higher body mass against gravity can 

make it difficult for overweight and obese people to perform proficient skill execution 

during complex body movements (D'Hondt et al., 2010; Morano et al., 2011).  

Furthermore, it has been discovered that FMS is linked to motor competence (Lubans 

et al., 2010). Other research has looked into this link in children, with the majority 

finding good results (LeGear et al., 2012; Toftegaard-Stoeckel et al., 2010). Robinson 

(2011) looked at the relationships in 119 preschoolers and discovered substantial but 

moderate correlations between the FMS (total score) and perceived physical 

competence, as well as the other subtests (locomotor and object control skills). More 

specifically, Leonard and Hill (2014) discovered a link between FMS and social 

wellbeing when they found a link between gross motor skills and social interaction, as 
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children with better-developed motor skills may have more opportunities to interact 

with others and develop social relationships. 

FMS and social connections may be linked because infants and young children with 

more developed motor skills may have more opportunities to interact with others and 

form social bonds (Leonard & Hill, 2014). Ommundsen et al., (2010) conducted a 

prospective study that linked motor skills at ages six and seven to social status among 

peers at ages nine and ten, and discovered links between motor skills and both social 

and non-social kinds of play among children. Pienaar et al. (2013) investigated the 

link between FMS and academic achievement in children, finding a substantial link 

between visual motor skills and visual perception for arithmetic, reading, and writing 

mastery. 

It is apparent to identify the benefits of promoting FMS development from an early 

age, such as an increase in PA levels (Fisher et al., 2005), an increase in cardio-

respiratory fitness, social development (Ommundsen et.al., 2010), and an 

improvement in academic performance (Jaakkola et al., 2015). For these benefits to 

occur, children must be provided the opportunity to practice FMS with appropriate 

feedback. It is in view of this that this thesis seeks to compare the effectiveness of 

augmented feedback in the acquisition of motor skill among primary school pupils.  

2.5 Feedback and Acquisition of Fundamental Motor Skills (FMS) 

Feedback refers to acts made by external agents to offer information regarding a 

person's task performance (Archer, 2010). Other researchers, on the other hand, see 

feedback as a process that leads to more learning (Sadler 2010; Carless et al. 2011; 

Molloy & Boud, 2013). 
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It is permissible for the physical educator to provide feedback to the students once 

they have completed a movement skill. Feedback refines the motor system by guiding 

the learner towards a movement pattern that enhances the acquisition of motor skills. 

All post-response information that educates learners about their current state of 

learning or performance in order to manage the learning process in the direction of the 

desired learning standards is referred to as feedback (Narciss, 2012).  

Without a doubt, feedback is an important component of an effective instructional 

techniques that result in improvement in student learning outcomes (Brown, 2018). In 

order for feedback to take place, instruction must come before the feedback, and task 

performance must be monitored (Norcini, 2010). In any situation, feedback is critical 

to learning. Children achieve more success when they receive timely and detailed 

feedback, whether it is given formally or informally. It gives them a clear picture of 

where they are and what they need to do to progress. One of the most important things 

you can do to assist your students learning is to provide high-quality feedback. 

Feedback evidence has also been used to construct numerous conceptual frameworks 

that have influenced our perceptions of how feedback should be delivered (Carless et 

al. 2011; Boud & Molloy 2013). Therefore, there is a wealth of information available 

on how to improve the effectiveness of feedback. 

According to Forsythe and Johnson (2017), feedback is utilized to help students 

enhance their understanding and change their learning in constructive and effective 

ways so that they can grow academically. This viewpoint is shared by Brown et al. 

(2014), who state that students' enthusiasm for feedback will develop as they realize 

how useful it is in their academic quest. Orsmond and Merry (2011), Alderman et al. 

(2014), and Evans (2013) have all established that feedback has an impact on 
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students' academic excellence and motivation. Learning feedback is given to students 

with the goal of helping them improve their skills (Griffths et al., 2017). Hence, 

whether it is a continuous skill tasks or discrete skill tasks, using feedback can help 

enhance learning and motor performance (Badami et al., 2011; Saemi et al., 2012). 

However, it appears that feedback on successful and unsuccessful attempts at a motor 

skill can give a greater insight into the process of feedback effectiveness. 

These feedback messages are received by students at all levels of education on a 

regular, if not hourly, basis. There have been attempts to define what makes good 

feedback, which aspects are most important for student responsiveness, and how to 

encourage students to use various types of feedback successfully for optimal 

performance (Lipnevich & Smith, 2018). When children are learning anything new, 

it's vital that they get the right kind of feedback so that they can complete the task 

correctly and avoid injury. Feedback will be utilized to explain to the student what 

resulted from their performance and what caused the result when they perform a new 

skill. 

2.5.1 Levels of feedback 

The level of instruction and learning determines the type of feedback to be delivered. 

Effective feedback happens at three levels, according to Hattie and Timperley's (2007) 

paradigm. When determining which level of feedback is most appropriate for a given 

situation, emphasis must be placed on the student's development of new skills. 

The first level, known as feedback on a task (FT), entails receiving instructions to 

obtain additional information from various sources in order to verify achievement 

status related to a task or performance, such as whether a task was completed 

correctly or incorrectly, so that it can be readjusted to meet the desired objectives. It 
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also includes instructions for obtaining further information in order to improve one's 

learning experience. It's also referred to as remedial feedback or knowledge of the 

outcome. The second level is process feedback (FP), which entails delivering relevant 

information about the approach, practice, method, or process utilized to complete a 

task or create a product. For boosting deeper learning, feedback at this process level 

appears to be more beneficial than feedback at the task level. Feedback which focused 

on enhancing strategies and processes and feedback directed at more specific task 

information can have a substantial interactive influence at the process level (Bruno & 

Santos, 2010; Hattie &Timperley, 2007). The final level is feedback on self-regulation 

(FR), which entails the provision of information about a task or performance that 

leads to improved self-evaluation of skills and increased confidence to take on more 

difficult tasks, can help students seek and accept feedback, and can increase their 

willingness to put forth effort in seeking and dealing with feedback information.  

Students can more successfully use feedback to eliminate gaps between where they 

are in their learning and the desired results or achievements of their learning when 

they can monitor and self-regulate their learning. Feedback like this can have a great 

impact on how well students learn (Wisniewski et al., 2020). Two types of feedback 

are utilized to help an individual comprehend the outcome of their performance: task-

intrinsic feedback and augmented feedback (Magill & Anderson, 2014). 

2.5.2 Task- intrinsic feedback 

Task intrinsic feedback is information that is available to a moving individual as an 

intrinsic aspect of the task in which the individual is engaged, as the individual 

receives feedback through the various receptors (Schmidt & Lee, 2014). Furthermore, 

Schmidt and Lee, (2011) define task intrinsic feedback as the information provided by 
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the performer's senses throughout the performance of the skill, which is inherent and 

present under normal situations. Although practice may be required, perception of 

performance utilizing this information is attained without any external influence. 

Internal feedback is provided by task-intrinsic feedback, which uses sensory cues such 

as visual, aural, proprioceptive, and tactile to determine the outcome of their 

performance. As a tennis player prepare to swing, they will notice a change in their 

trunk, leg, and arm position as the ball gets closer to the racket (proprioceptive). The 

sound of the ball making contact with the racket (auditory) and the vibration of the 

reaction force of the ball and the racket (tactile) will also be used as feedback (Magill 

& Anderson, 2014). If these various sensory feedbacks are combined, it allows for 

efficient participation in a motor skill, therefore influencing the success of the 

performed motor skill. 

The perception of movement outcome in relation to a goal state is required when 

using intrinsic feedback to measure the quality of movement performance. Detecting 

variations between the forms of movement produced and the goal formed can lead to 

the detection of performance mistakes, which can then be corrected and the 

performance further refined with practice (Magill & Anderson, 2014).  However, 

learning motor skills with task intrinsic feedback alone can be difficult, and progress 

can be slow, because the most useful task-intrinsic information may not be 

immediately obvious. It may also, not necessarily make errors more salient than non-

errors, and it does not specify what ideal performance should look like in and of itself. 

Thus, it is sometimes advantageous to provide additional information to facilitate skill 

acquisition when this occurs (Magill & Anderson, 2014). 
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2.5.3 Augmented feedback 

Augmented feedback is information provided by an external source in addition to the 

intrinsic information provided by the performer's sensory system (Fairbrother, 2010; 

Lauber & Keller, 2014; Magill & Anderson, 2013). It can be provided by a teacher or 

instructor (Fairbrother, 2010) or an instrument (Lauber & Keller, 2014; Phillips et al., 

2013). The information instructs the student on how to carry out a specific task. The 

information received may be focused on a movement outcome or technique, allowing 

augmented feedback to be categorized in a number of ways. It is common for some 

parts to work correctly while others do not, which emphasizes the necessity of 

deciding whether augmented feedback should focus on correction, confirmation, or 

both.  

Knowledge of results (KR) and knowledge of performance (KP) are created when the 

focus is on the correction or confirmation of an activity. KR is information regarding 

the movement's outcome, whereas KP is information about the movement's properties 

(Magill, 2010). Thus, knowledge of performance (KP) is information about the 

movement's quality, whereas knowledge of results (KR) is information about the 

movement's outcome in respect to its aim (Schmidt & Lee, 2011). 

The largest proportion of feedback research in motor learning has focused on the 

effects of KR. The experimental control provided by research assessing the effects of 

KR is a likely cause for this tendency. Typically, these studies involve a one-

dimensional task with little or no intrinsic feedback (Schmidt & Lee, 2011; Ahmadi et 

al., 2011). In that event, isolating the impacts of KR on learning is quite simple. It is 

commonly considered that KR and KP work in the same way, and those findings from 

the KR literature should apply to KP use as well (Schmidt & Lee, 2011). Although 

there is no direct evidence to reject this hypothesis, more research into the role of KP 
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in learning is required to determine its authenticity. Hence, this study sought to 

determine the effect of KP and KR in motor skill acquisition (overhand throwing) 

among lower grade pupils in the Kasena Nankana Municipality 

 Few investigations on the role of KP in motor learning have shown significant 

results.  For example, in their literature analysis, Lauber and Keller (2014) concluded 

that both KR and KP favour motor skill performance. Sharma et al. (2016) concurs 

that both types of feedback (KR and KP) are beneficial in enhancing the performance 

of a motor skill (throwing, assessed in distance) in the young adult population, but the 

KP group improved more during the acquisition phase than the KR group. Lim et al. 

(2015), on the other hand, demonstrated the efficiency of self-regulated KP in 

learning a sequence of 18 taekwondo movements in both the acquisition and retention 

stages.  

Furthermore, the findings from an additional study by Ahmadi et al. (2011) show that 

when KR is given following a good effort, acquisition of motor skills is facilitated in 

the retention phase under controlled experimental conditions. Ahulló et al. (2019) in 

their study concluded that the group who received KP performed better than the group 

that received KR or the group that received both types of feedback. In shooting and 

throwing tasks, supplementing KR on accuracy error with information on movement 

aspects (KP) was more beneficial than KR alone (Dana et al., 2011).  However, there 

is paucity in literature on KP and KR in relation to motor skill acquisition among 

primary pupils in Ghana, hence this study sought to determine the difference in skill 

acquisition in overhand throwing between KP and KR groups among lower grade 

pupils in the Kasena Nankana Municipality.  
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The relevance and usefulness of augmented feedback is emphasized by motor 

learning researchers. Aside from practice, augmented feedback has been identified as 

one of the most essential elements for motor learning (Schmidt & Lee, 2011). 

Similarly, increased feedback has both acute and long-term implications on 

performance and learning. Evidence suggests that, augmented feedback improves 

motor skill and motor learning performance (Burtner et al., 2014; Goodwin & 

Goggin, 2018; Hoff et al., 2015; Lauber & Keller, 2014; Sharma et al., 2016). It 

should be highlighted, however, that the usefulness of augmented feedback can be 

modified by a variety of factors, including participant characteristics, skill 

characteristics, practice procedure, and feedback modalities (Beltrao et al., 2011; 

Magill & Anderson, 2013; Phillips et al., 2013). In addition to the foregoing, the 

amount of augmented feedback offered has an impact on people's use of intrinsic 

feedback (IF) to some level (Anderson et al., 2005). 

The content of the information (knowledge of results or execution), the approach 

(focuses on providing information on errors or successes), the moment (concurrent or 

at the end of the execution), the frequency (specific periodicity, bandwidth, degraded, 

averaged or self-regulated), sense (auditory, visual, haptic), and biofeedback are 

among the most commonly used modalities or types in augmented feedback (Bechtel 

et al., 2015; Lauber & Keller, 2014; Magill & Anderson, 2013; Reissig et al., 2015; 

Sigrist et al., 2013).  

Schmidt and Lee (2011) point out that, augmented feedback can be provided 

concurrently (during the action) or terminally (at the end of the movement). Terminal 

feedback can be given immediately after the trial or deferred for a period of time. It 

could be either verbal or nonverbal. Finally, feedback can be offered after each trial 

(distinct) or for an average performance over a number of trials (accumulated). These 
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factors should be analyzed independently of one another, according to Schmidt and 

Lee (2011), nevertheless, this has obvious drawbacks. KR feedback by definition is 

terminal feedback, nonetheless, this is not the case with KP feedback, which can be 

given concurrently (McNeil et al., 2010). In conclusion, studies suggest that 

augmented feedback is a distinct factor that effectively increases the performance and 

learning of motor skills because it facilitates the processing of information (Lauber & 

Keller, 2014; Sigrist et al., 2013a; Wulf et al., 2010). However, given the large 

number of research in the area of motor skill acquisition, there is little information 

that explains which modality (KR or KP) is the most beneficial (Sigrist et al., 2013a).  

Providing augmented feedback to the learner during specialized task practice can help 

improve motor learning (Magill, 2011). Different sensory modalities, such as visual or 

auditory information, can be used alone or in combination to offer augmented 

feedback (Sigrist et al., 2013b). Additional auditory or visual input appears to aid 

motor learning, but differences between studies indicate that further research is 

needed to discover which augmented feedback modalities are most helpful for motor 

learning (Molier et al., 2010).  In this current study, it is hypothesized that, there will 

be no significant difference in overhand throwing skill between KP and KR among 

lower grade pupils in the Kasena Nankana Municipality.  

2.5.3.1 Importance of augmented feedback 

Some researchers have suggested that augmented feedback has a variety of properties 

that influence motor learning. Although motor skills can be learnt without augmented 

feedback, it is thought that it will help and speed up the learning of complicated skills 

(Magill, 2010; Schmidt & Lee, 2011). It's been proposed that augmented feedback 
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works because it serves three objectives that aren't mutually exclusive: informative; 

motivational; and guidance (Schmidt & Lee, 2011). 

First, augmented feedback is said to work because it offers information about what 

went correctly or wrong in a given trial, as well as implicit prescriptive advice about 

what to do in the next trial or task in circumstances where the learner intrinsic 

feedback is in question (Schmidt & Lee, 2011). When the learner is aware of the gap 

between their skill performance and the intended goal, it is less compelling to 

perform. More information naturally leads to increased movement precision, which is 

why augmented feedback is offered. Secondly, augmented feedback could help 

motivate students to learn. Regular performance feedback might help break up the 

monotony of an otherwise tedious task. Furthermore, knowing that one is close to 

achieving a goal may motivate additional efforts that would have been considered 

futile in the absence of such knowledge (Schmidt & Lee, 2011).  

In the absence of feedback, the 'guiding hypothesis' predicts that it will lead to 

reliance and poor performance. If feedback is given too frequently or too soon, the 

learner may become unduly reliant on it and hence fail to complete the essential task 

of combining intrinsic and extrinsic feedback for the next performance. However, 

contrary to popular belief, new research shows that the guidance hypothesis is not a 

general concept of feedback (Danna et al., 2014; van Vugt & Tillmann, 2015), 

because intrinsic proprioceptive feedback has been deliberately ignored. Hence, 

Sigrist et al. (2013b) proposed that feedback given 100% of the time during skill 

acquisition will result in a decrease in performance when it is removed. 
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2.6 Throwing 

Throwing is a skill that our ancestors honed over millions of years. Humans are the 

only creatures that can throw as fast, far, and as accurately as rabbits (Roach et al., 

2013), which sets them apart from other primates and allows them to develop 

throwing skills (Lieberman et al., 2012; Roach & Richmond, 2015a, 2015b). Today, 

throwing is employed in a variety of activities, including sports, and various throwing 

techniques are employed based on the event, such as baseball, cricket, or javelin 

throwing.  

Throws can be characterized as underarm, sidearm, or overhand depending on the 

type of sport. All three forms of throw are used by players in baseball and handball 

(Wagner et al., 2010). The overhand throw is a basic movement skill that can be used 

in a variety of sports to generate high speeds for a projectile, most often a ball. The 

overhand throw is characterized by the trunk leaning away from the throwing arm and 

the arm being put above the shoulder, making it a complex whole-body motor ability 

(Escamilla et al., 2018). Many sports require it for the development of technical and 

tactical skills (Kasuyama et al., 2016). 

The three release conditions that affect the projectile are the release speed, release 

angle, and release height, which all influence throwing performance. The fundamental 

purpose of throwing a projectile in many sports is to maximize the distance thrown, 

which is considerably helped by achieving the optimal release angle of 45 degrees. 

The difference between the height at which the projectile is released and the height at 

which it lands, or the height of the target, is known as the release height. When 

projectiles are thrown from a higher release height, they travel a greater distance with 
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the same release angle and speed. The landing height is mostly determined by the 

rules of the sport in question. 

According to Nissen and Patten (2013), baseball pitchers adopt a technique that 

allows them to have a very low release angle, which results in a relatively low release 

height. The most critical aspect of throwing performance is the projectile's release 

speed. As a result, most sportsmen, regardless of sport, strive to improve their 

projectile's release speed. Therefore, participants prefer to minimize their release 

angles in order to maximize their release speed (Linthorne & Stokes, 2014). 

Throwers require perfect synchronization of sequential proximal-to-distal movement 

of distinct body segments in order to achieve high ball release speed (Serrien & 

Baeyens, 2017). The speed is generated by a combination of forces generated by the 

entire body, starting with the lower body, moving up through the torso, elbow valgus, 

and ending in the fingers (Roach & Lieberman, 2014). There are three main phases to 

these body segments of movement, namely preparation phase, pulling phase, and 

follow through phase. 

When the hands first move backward and the shoulder extends as far as it can go 

horizontally, this is the preparation phase. By allowing the shoulder to abduct and 

extend horizontally during the preparation phase, the shoulder can be eccentrically 

contracted in the anterior direction. As a result, the movement moves more quickly 

and generates a stronger impulse (Palmer, 2019). Throwing velocity is created during 

the pulling phase by sequentially accelerating joints from proximal to distal segments. 

Early pull causes muscles to contract concentrically, which counteracts outside 

pressures and enables the pelvis and trunk to rotate one after the other. When the 

arm's radius is extended to produce the most velocity in the distal segment during the 
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late pulling phase, the shoulder internally rotates and the elbow extends quickly 

(Palmer, 2019). Late pull produces an eccentric elbow flexion force that lasts from 

slow elbow extension through arm deceleration. To avoid elbow distraction, the 

maximum elbow compressive force occurs immediately after ball release. The goal of 

the follow-through phase is to controllably stop the movement. 

From the release of the ball through the full expansion of the shoulders, follow 

through can be categorized (Palmer, 2019). As the torso and arm rotate forward, the 

elbow flexes into a compensating position. The shoulder's muscles are still quite 

active during the initial follow through when the throwing arm slows down. During 

this phase, the trunk and lower extremities assist in dissipating energy in the throwing 

arm (Reinold & Curtis, 2013). The final phase is the recovery phase; when the body 

segments slow down to lessen the danger of harm (Serrien & Baeyens, 2017). 

The kinetic chain is a synchronized, sequential movement of body segments that 

characterizes the various phases of throwing. A kinetic chain is a series of movements 

in which one segment's position and movement are determined by the positions and 

movements of its neighboring parts (Chu et al., 2016). A kinetic chain can be used in 

either a push-like or a throw-like action. The segments of the kinetic chain all move at 

the same moment in a push-like movement, whereas a throw-like movement shows a 

proximal-to-distal sequence of segment motions. A throw-like kinetic chain is used 

when throwing overhead, with movement beginning with the legs and ending with the 

hand when the projectile is released (Chu et al., 2016). 

The legs provide a stable base for the kinetic chain in throwing, which is important for 

producing high ball release speeds and reducing the risk of injury. Therefore, proper 

stride length is important for reducing the risk of injury because it affects the timing 
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of both the trunk and upper arm rotations when throwing (Crotin et al., 2015; Ramsey 

& Crotin, 2016; Ramsey et al., 2014). Due to their relative mass compared to other 

segments and potential elastic energy, the pelvic and trunk segments have been found 

to contribute the most to force creation during a throw (Macaulay et al., 2017; Roach 

& Lieberman, 2014; Urbin et al., 2016).  

Though the trunk is the heaviest section in the throwing kinetic chain, which aids in 

the generation of angular momentum, there are other human features that aid in our 

ability to throw, such as being tall and having a more mobile waist, which aids in the 

rotation of the hips and thorax (Roach et al., 2013). The comparatively substantial 

mass of the trunk, combined with the larger range of motion between the hips and the 

thorax, aids humans in creating and storing elastic energy at the shoulder, which aids 

in effective overhand throws (Roach et al., 2013). The shoulder joint is one of the 

most important contributors to performance because it connects the heavy trunk to the 

lighter arm segments, storing and transferring elastic energy. During a throw, the 

elbow is flexed at roughly 90° and the wrist snaps (Roach et al., 2013). 

The overhand throw can be taught in a variety of ways. A typical teaching strategy is 

to break down the movement into body parts. Teaching usually starts at the distal end 

(wrist flick, elbow extension) and works its way up to the proximal end (torso 

rotation, lower extremities) (Losurdo, 2015). The ultimate goal of this approach is to 

master each component before combining them into a coordinated movement with the 

dominant arm as the focal point (Jim, 2018).  

Another method of teaching the overhand throw is to focus on repetitions of the 

movement on both the dominant and non-dominant sides, with specific teaching to 

achieve maximum learning transfer and bilateral development (Lee et al. 2015). Lee 
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et al (2015) proposed that when learning a new skill like throwing, one could consider 

bilateral training for the performance measurements to increase technique, accuracy, 

and speed. One can lessen lateral dominance while simultaneously enhancing the 

capability of the non-trained and trained sides by exercising both the dominant and 

non-dominant sides (Hendy & Lamon, 2017; Sterkowicz et al., 2010). 

2.7 Development of Overhand Throw in Children 

Various authors have described the developmental sequence of the overhand throw 

development (Wild, 1938; Roberton, 1978; Langendorfer, 1980).  There are two 

common models used to describe the development of the overhand throw in children. 

Namely the total body approach (Wild, 1937) and the component approach (Roberton, 

1978). Roberton (1978) used a component approach and found that development may 

occur at a different rate for individual body segments (humerus, forearm and trunk). 

This current study rallied on the total body approach to describe the developmental 

sequence of the overhand throw among children. The total body approach was 

developed under developmental stage theory, which suggested a linear sequence of 

development that was universal and had an intransitive order (Haubenstricker et. al., 

1983). 

The total body approach to throwing describes the total body movement of all joints 

and segments into the characteristics of one stage. The most commonly used total 

body approach describing the development of throwing is from Wild (1938). Wild 

(1938) examined the throwing pattern of 32 participants, boys and girls from the ages 

of 2 to 7, and then one boy and girl from 7 to 12 years old. Analysis of throwing 

patterns revealed four stages of throwing. 
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Stage I, the throwing action is arm-dominated with the feet remaining stationary. 

Sometimes the child may attempt to walk or step forward prior to the throwing action. 

Propulsion of the thrown object is achieved by lifting the arm either sideways or 

forward. The trunk then straightens, carrying the shoulders forward, and flexes 

forward with plantar flexion of ankles as the arm swings forward over the shoulder 

and down in front. Movements of body and arm are almost entirely in the 

anteroposterior plane; the body remains facing the direction of the throw all the time. 

Such throwing pattern was said to be typical of 2 to 3-year-old children (Wild, 1938). 

Stage II, the child is able to integrate rotational movements in the transverse plane. 

The trajectory of the throwing arm is either horizontal or oblique above the shoulder 

but with a forward downward follow-through. Propulsion is initiated by elbow 

extension; however rotary movements of the trunk are present. The body changes its 

orientation and then re-orientates to the throwing direction. Stage 2 was observable in 

children of ages between 3.5 and 5 years (Wild, 1938). 

Stage III, the child develops a forward step with the foot which is stepping forward 

with the same leg to the throwing arm (ipsilateral) or contralateral forward step that is 

stepping with the foot opposite to the throwing arm. The arm swings obliquely 

upward over the shoulder to a retracted position with elbow much flexed, with spine 

left rotation. The direction of arm movement during the back swing is oblique and 

upward. During propulsion the arm movement is forward and downward with follow-

through, accompanied by forward trunk flexion. Stage 3 throw was observed in 

children between the ages of 5 to 6-year-olds. 

Stage IV. This was the most proficient throwing stage in the children observed and 

regarded as the mature throwing stage. There is an automated forward step with the 
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contralateral leg, and extensive trunk rotation and arm adduction prior to ball release. 

This stage was observed in over 6.5 years of age. Therefore, children who are able to 

effectively utilize this transfer of energy through positive use of stride length, pelvis 

and trunk rotation, horizontal extension and lateral rotation at the shoulder, elbow 

flexion and wrist hyperextension will ultimately demonstrate more advanced throwing 

capabilities (Bartlett, 2014). Improved coordination between the back swing, torso 

rotation, and a development from homo-lateral to oppositional leg action develops as 

a child approaches a mature motor pattern (Haywood & Getchell, 2010). 

From the total body approach, overarm throwing movement is a movement with a 

specific and clearly identifiable start and end and that it follows a specific movement 

pattern determined by a proximal to distal sequence of segments. According to 

Wagner et al. (2014), the “equal order of the proximal to-distal sequencing and 

similar angles in the acceleration phase suggests there is a general motor pattern in 

overarm movements.” The way of which how these movement patterns change over 

time depends on training intervention, learning, and adaptation that will arise through 

perceptual-motor experiences that children would have during childhood (Barela, 

2013; Gromeier et al., 2017, 2019). These assertions suggest that most children do not 

master skill performance and would not acquire the most proficient performance in 

fundamental motor skills, like overhand throwing movements. 

A distinct pattern of overhand throwing proficiency acquisition was found separately 

based on individual‟s social and geographic backgrounds, providing additional 

evidence for the stage 4 throw when employing the total body approach. Starting 

around the age of 2 years with simple arm movements from an upright static stance, 

throwing proficiency naturally converges, at age 6 to 7 years, toward a more 

sequenced pattern of weight shift, trunk rotation, and steps that closely resembles the 
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strategies adopted in fast-throwing sports (Roach et al. 2013; Roach & Richmond 

2015a) 

In view of researchers, teaching students the whole throwing mechanics as early as 

feasible, and fine-tuning segment sequencing and strength as the body matures, is a 

popular proposal from the motor development literature focusing on the overhand 

throw (Roach et al. 2013; Roach & Richmond 2015a; Bartlett, 2014; Haywood & 

Getchell, 2010; Urbin et al., 2016). Initial attempts to throw appear between 1.5 and 3 

years, with mature skills appearing between 5.5 and 8.5 years (Haywood & Getchell, 

2010). This goes to suggest that improved coordination between the back swing, torso 

rotation, and a development from homo-lateral to oppositional leg action develops as 

a child approaches a mature motor pattern (Haywood & Getchell, 2010). 

2.8 Augmented Feedback and Overhand Throwing 

The relevance and usefulness of augmented feedback is emphasized by motor 

learning researchers. Aside from practice, augmented feedback has been identified as 

one of the most essential elements for motor learning, according to Schmidt and Lee 

(2011). 

Supporting the importance of augmented feedback in achieving overhand throw 

proficiency, Obrusnikova and Cavalier (2017) investigated the effect of video 

modeling on the acquisition of overhand throwing in typically developing children. 

Overhand throwing was assessed using the TGMD-2 at baseline. Results indicated 

that the children in slower speed group condition improved throwing performance. 

The overhand throwing skill were maintained two weeks after the conclusion of the 

treatment.  
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In a further study by Tirn et al. (2017), the impact of frequent, and immediate 

augmented feedback on the increase in overhand throwing velocity in handball set 

shots was examined. During practice, results were compared with or without 

knowledge of results. After each shot, the experimental group was given feedback on 

the throwing velocity as determined by a radar gun, while the control group did not. 

For six weeks, each participant made two sets of ten set shots with their absolute best 

effort. In comparison to the same intervention when feedback was not given; 

participants who got feedback on results achieved a nearly four-fold bigger relative 

increase in the velocity of the regular ball. The results confirmed that training oriented 

towards an increase in throwing velocity became significantly more effective when 

frequent knowledge of results was provided. It is therefore, suggested that augmented 

feedback has demonstrated to be a distinct factor that successfully increases the 

performance and development of motor skill among children especially in the 

acquisition of throwing skill.  

2.9 Fundamental Motor Skills Assessment  

Assessment is an important part of teaching and learning of any skill. Assessment can 

be used by teachers to evaluate their students' performance in skills that have been 

identified as necessary for all children to learn. The instructor will be able to identify 

the exact component (s) around which the teaching should be organized within each 

skill. One of the benefits of gathering information regarding the status of students' 

fundamental motor skills is for this reason. 

The use of dependable instruments is required for an accurate assessment of children's 

motor skills and tracking of their development over time (Nadia, 2012). Quantitative 

(product-oriented) or qualitative (process-oriented) components of movement are 
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assessed using motor skills assessment tools. Product-oriented assessment techniques 

entail assessing the result of a performance and comparing it to a collection of 

normative data (Logan et al., 2017). Process-oriented assessments, on the other hand, 

are extremely useful when learning a new skill because they reveal particular aspects 

of the skill that are meeting expectations or may be improved (Barnett et al., 2014). 

According to Lopez-Pastor et al. (2013), assessments are used by physical education 

teachers for a variety of purposes, and they use the information they gather in 

different ways to help students learn and be taught. The Fundamental Motor Skills 

Assessment tools is a measure that teachers can use to gauge how well their students 

are performing in terms of the skills that have been identified as essential for all 

children to learn (Redelius & Hay, 2012). A number of goals can be achieved by 

physical education teachers using FMS assessment. 

To assess students' progress in developing their motor skills, physical education 

teachers employ assessments (Lund & Kirk, 2019). This can be used to evaluate a 

person's performance or examine whether program objectives have been met. This is a 

standard practice in physical education and is a useful tool for giving teachers and 

students a-like feedback. Assessments can be used by teachers to make sure that 

learning objectives are being met (Lund & Veal, 2013). The data collected may also 

be used to provide feedback to the teacher. In order to create program objectives that 

are more difficult for students, the teacher uses the assessment results. This may 

contribute to enhancing student classroom motivation (Lund & Veal, 2013; Lander et 

al., 2016). 

Assessments are carried out in school settings for another reason, which is student 

motivation. Students can be informed using the data gleaned from the evaluation of 
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movement principles. Educating pupils about their performance and areas for growth 

is the goal. The likelihood that students will be motivated throughout instruction 

increases when they receive performance feedback (Haynes & Miller, 2015; Colvin et 

al., 2022). Another reason assessments are used in physical education is for 

placement. The process of classifying or placing people into groups or courses based 

on their motor skills. This choice can improve the teaching and learning of basic 

movement techniques. Students that need to practice and develop the same part of a 

skill could be put in the same group (Haynes & Miller, 2015; Colvin et al., 2022; 

Lund & Veal, 2013; Lander et al., 2016). 

In order to decide whether children should be referred for more testing or whether 

they need specialized learning programs, one technique is screening (Proctor et al., 

2012). Physical education instructors evaluate students for a variety of reasons, and 

one of them is what is sometimes called diagnosis. Typically, this evaluation is done 

at the start of the academic year (Pangrazi & Beighle, 2019). The goal of the 

Fundamental Motor Skills Assessment is to distinguish between those whose skills 

are developing normally and people whose skills are not growing at all. Dependent on 

these demands, more focus may be placed on certain skills in the usual physical 

education class, or more time may be set aside to help students make up for any 

shortfalls. When screening becomes the primary focus of instruction in the physical 

education curriculum, it is crucial for instructors to be aware that the Fundamental 

Motor Skills Assessment can be completed in its entirety or individually for each skill 

(Haynes & Miller, 2015; Colvin et al., 2022; Lund & Veal, 2013; Lander et al., 2016). 

All children could benefit from an instrument which assesses a child's fundamental 

movement skills (FMS). Such tools would provide opportunities for professionals 

working with young children to assess their FMS in the context of physical education. 
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Currently, there are several tools, which can measure children's FMS performance 

level. First of such tools is the Motoriktest für vier- bis sechsjährige Kinder (MOT 4-6) 

which is a test of German origin and has been developed to contribute to the 

assessment of FMS development. In addition, the tool creates an opportunity for early 

detection of FMS delay or deficiency. The authors believe that children in this age 

group have specific needs and require a different pedagogical approach. Therefore, 

the age range is from 4 to 6 years (Zimmer & Volkamer, 1987).  

Secondly, Movement Assessment Battery for Children (Movement-ABC - Movement-

ABC 2) assesses the developmental status of FMS; with a focus on detection of delay 

or deficiency in a child‟s movement skill development. The test is suitable for 

children between 4 and 12 years of age and consists of 32 items, subdivided into 4 age 

bands. Each age band includes 8 individual test items measuring movement skills in 

three categories: manual dexterity skills, ball skills and balance skills (Henderson et 

al., 1992). 

Thirdly, the Peabody Developmental Motor Scales, Second Edition (PDMS-2) is a 

movement skill assessment tool that measures gross and fine movement skills. It 

focuses on assessment and intervention or treatment programming for children with 

disabilities. It consists of 6 subtests of which 4 involve gross and 2 involve fine 

movement skills. The test is designed to assess movement skills of children from birth 

to 6 years of age (Folio & Fewell, 2000). 

In addition to the above is the Körperkoordinationtest für Kinder (KTK) which is 

appropriate for children with a typical developmental pattern, as well as for children 

with brain damage, behavioral problems or learning difficulties. The test assesses 

gross body control and coordination, mainly dynamic balance skills. The test covers 
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an age range from 5years to 14 years (Kiphard & Schilling, 2007). Also, Maastrichtse 

Motoriek Test (MMT) is to objectively assess qualitative aspects of movement skill 

patterns in addition to quantitative movement skill performance. The test 

distinguishes between children with and without normal motor behavior. The authors 

claim to detect children at risk for attention deficit hyperactivity disorder (ADHD) at 

an early age. The test is suitable for 5 to 6-year-old children, the age period seen as 

the transition stage between pre- and primary school (Vles et al., 2004). 

Moreso, Bruininks-Oseretsky Test of Motor Proficiency, second edition (BOTMP-

BOT-2) is a tool to assess fine and gross movement skill development. They are used 

to identify individuals with mild to moderate motor coordination deficits. The test is 

suitable for individuals aged 4 to 21 years (Bruininks & Bruininks, 2005). Finally, the 

Test of Gross Motor Development, second edition instrument which was designed by 

Ulrich in the year 2000 was the tool used as a guide in this current study. 

2.10 Test of Gross Motor Development- 2 

The Test of Gross Motor Development (TGMD-2) is a process and product 

assessment tool that assesses gross movement performance based on the qualitative 

characteristics of movement skills (Ulrich, 2000). The TGMD-2 test is used for a 

variety of purposes, including evaluating gross motor skill development after a motor 

intervention, assessing one's individual progress in gross motor skill development. 

Additionally, it is used to identify children who are delayed in gross motor skill 

development compared to peers, serving as a measurement tool in research, and 

assessing gross motor skill development after a motor intervention, with an emphasis 

on how children coordinate their trunk and limbs during the performance of a task 

rather than assessing the end results.  
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The test is performed in 15 to 20 minutes and requires equipment that is typically 

used during P.E. The age range (3–10 years) encompasses the period in which the 

most dramatic improvements in a child's gross motor skill development can occur 

(Ulrich, 2000). The TGMD-2 is a widely used standardized test that assesses basic 

gross-motor abilities in six locomotion (i.e., run, hop, gallop, leap, horizontal jump, 

and slide) and six object control (i.e., ball skills like striking a stationary ball, 

stationary dribble, catch, kick, overhand throw, and underhand roll) skills (Ulrich, 

2000). The TGMD-2 test items chosen represent the most common skills acquired by 

children in preschool and early elementary school (Ulrich, 2000). 

Three to five observable performance criteria are included in each skill on the 

TGMD-2. Multiple performance criteria allow children to be credited for any 

component of their movement skills and provide a more complete understanding of 

the movement patterns they use. Each performance criterion is assessed on the basis 

of presence (1) or absence (0). A total of 96 points (48 points for locomotor skills and 

48 points for item control skills) can be earned, with a higher score signifying greater 

expertise. The TGMD-2 values can be added together to generate a total raw score for 

either the locomotor or object control subscales, or both can be combined to generate 

a total raw score known as the Gross Motor Quotient (GMQ) (Ulrich, 2000). For the 

purpose of this study, the object control subscale of overhand throw was assessed with 

the adaptation of the overhand throw performance criterion in the TGMD-2 

instrument to serve as a means to assess pupil motor skill level and also as verbal cues 

for the KP group. 
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2.11 Summary 

Although several works were done on augmented feedback and skill acquisition, few 

of such works have actually looked into the effect of the types of augmented feedback 

(KP and KR) in the acquisition of motor skills among children. None has been able to 

state whether four hours of KP and KR intervention is enough to improve the motor 

skill among primary school pupils in Navrongo. All other works were conducted with 

different participants, methods, and in a different part of the world.  This study had 

therefore added to existing knowledge, and literature which would also guide 

policymakers in their decisions. 
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CHAPTER THREE 

METHODOLOGY 

3.0 Overview 

This study aimed at determining the effectiveness of knowledge of results and 

knowledge of performance in learning a motor skilled activity among pupils. The 

study's methodology is presented in this chapter. It covers the study's design, 

population, sample and sampling technique, data collection instrument, validity and 

reliability, data collection procedure, and data analysis. 

3.1 Research Design 

A research design is a set of techniques for gathering and analyzing data, as well as 

how this will aid in answering the research question (Grey, 2014). A well-thought-out 

research design reduces data bias and increases the likelihood of obtained data being 

accurate. A two group, pretest posttest, quasi-experimental design (Edmonds & 

Kennedy, 2013) was used to determine the effect of KP and KR on overhand throw 

accuracy of lower primary pupils.  

The designed was chosen because the assignment of children into the three lower 

grade classes was predetermined and cannot be changed due to the school curriculum, 

hence, children were not randomly assigned to interventions. Again, the researcher 

chose two group pretest- posttest design in order to demonstrate causality between the 

interventions and an outcome of KP and KR among the lower primary pupil‟s 

overhand throw and allowed the researcher to draw a plausible conclusion.  Also, 

quasi-experiments are natural experiments; findings may be applied to other subjects 

and settings, allowing for some generalizations to be made about population. 
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3.2 Population of the Study 

All pupils at St. John Bosco's Demonstration Practice Primary School in Kasena 

Nankana Municipal, in the Upper East Region of Ghana were included in the study. 

The school has a total population of 616 pupils, comprising of 326 (boys) and 290 

(girls). Lower grade pupils (grades 1, 2, and 3) with an average age of 7 years. 

Primary one (1) had 61 pupils, primary two (2) had 71 pupils, and primary three (3) 

had 67 pupils. An inclusion criterion for sampling was based on the age accepted by 

the TGMD-2 instrument. Thus, any pupils above the age of 10years though in the 

lower grade were excluded from the population before the sampling was carried out.  

3.3 Sample and Sampling Techniques 

Purposefully identifying features of the population of interest and selecting subjects 

who shared such traits was the researcher's intent (Creswell & Plano-Clark, 2011). 

Because the researcher was unable to use all of the target population who fell into the 

required grade categories, the researcher employed a simple random sampling 

procedure to select sixty (60) pupils to participate in the study. 

Balloting without replacement was used as part of the simple random sampling 

technique. The researcher wrote ten (10) "yes" on pieces of paper and "no" on the rest, 

folded and completely mixed the papers. Each pupil of the inclusion criterion was told 

to pick one piece of the folded papers. Those that selected "yes" were all chosen for 

the study. Boys and girls in different grade levels participated in this activity 

separately. Each class (primary 1, 2, and 3) had twenty (20) pupils, (that is ten (10) 

boys and ten (10) girls). This method ensured that all individuals in the target 

population had an equal chance of being chosen for the study. 
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Following the determination of the study's sample size, the researcher randomly 

assigned the pupils into two groups. The benefit of using random assignment is that it 

enhances the internal validity of the study, because it ensures that there are no 

systematic differences between the participants in each group (Druckman & Kam, 

2011). If both groups are equivalent except for the treatment that they receive, then 

any change that is observed after comparing information collected about individuals 

at the beginning of the study and again at the end of the study can be attributed to the 

treatment. This way, the researcher has more confidence that any changes that might 

have occurred are due to the treatment under study and not to the characteristics of the 

group.  

The lottery method was used to distribute thirty (30) pupils to each group, fifteen (15) 

boys and fifteen (15) girls. Fifteen (15) group 1 and fifteen (15) group 2 were written 

on pieces of paper by the researcher, and each sampled boy was asked to pick a piece 

from the folded papers to determine which group each boy belonged to; the same 

procedure was followed for the girls.  

3.4 Data Collection Instruments 

Ulrich (2000) developed a standardized instrument called the Test of Gross Motor 

Development- Second Edition which was a suitable and efficient tool to be used 

by the researcher. The researcher adopted the overhand throw performance criteria 

in the TGMD-2 in order to assess the motor skills level of the pupils  (Appendix 

C), whiles also using the overhand throw performance criteria as verbal cues for the 

group receiving knowledge of performance during the intervention. For easy 

communication and understanding, the verbal cues were translated into the Kaseen 

language by an expert from St. John Bosco College of Education (Appendix E). An 
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observation check list form was created by the researcher to examine the success or 

failure (product) of the desired observable behavior (overhand throw) in each pupil 

(Appendix D). It included a yes/no structures for each pupil‟s throwing accuracy. The 

checklist served as a product measure which was used to collect data on pupil‟s 

overhand throw accuracy during the pretest and posttest phase of the study. 

3.5 Validity and Reliability of the Instruments 

In this study, the researcher adopted the performance criteria for overhand throw in 

the Test of Gross Motor Development (TGMD-2) and a designed checklist 

assessment tool was used. Test of Gross Motor development (TGMD-2) by Ulrich, is 

a standardized instrument used internationally thus have been validated already. 

Content validation procedures were used to determine the validity of the self-designed 

observation checklist. Content validity was determined for the instrument by having 

the self-designed observation checklist reviewed by the researchers' supervisor who is 

an expert in the field. The observation checklist was amended in response to the 

supervisor‟s comments and suggestions before used in collecting the necessary data 

for the study. This was done to ensure that the data collected measures what it is 

supposed to measure. 

Reliability of a study instrument is the consistency of the instrument producing the 

same results given the same conditions on different occasions. The reliability of an 

assessment rubric can be impacted by the characteristics and context of raters (Minick 

et al., 2010; Palmer & Brian, 2016; Pieper et al., 2017).  

Ulrich, (2000) reported a reliability coefficient of .72 for object control skills which 

indicate a high reliability of the instrument. With the help of several studies on the 

TGMD-2, researchers (Barnett et al., 2014; Estevan et al., 2016; Farrokhi et al., 2014; 
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Rintala et al., 2017; Simons & Eyitayo, 2016; Sun et al., 2011; Wagner et al., 2014; 

Webster & Ulrich, 2017) have all reported the tool's reliability (0.78 to 0.98). The 

current study reported a reliability coefficient of 0.86, indicating a high reliability of 

the instrument. 

To make the observation checklist reliable, research assistants were taken through a 

1hr 30 minutes inter rater session with the researcher to pretest the reliability of 

instrument. This was done to find out the consistency of the results across different 

raters and pupils. During the training session, ten (10) pupils from Adabayire Primary 

School who were outside the sampled group were tasked to perform the overhand 

with ten (10) trials each to a target for accuracy. The research assistants and the 

researcher with the help of the checklist rated the pupils overhand throw as a “yes” for 

hitting the target and “no” for not hitting the target. After all pupils had taken their 

trials, there was an in-depth discussion regarding results. Interestingly, results 

suggested that research assistants and the researcher demonstrated a 100% inter-

observer agreement between each other in the ten trials. These results go to show that 

the observation checklist instrument was reliable for the study. 

3.6 Data Collection Procedure 

The researcher received an introductory letter from the Head of the Department of 

Health, Physical Education, Recreation, and Sports at the University of Education, 

Winneba (Appendix A). The researcher was able to meet with the Head Teacher and 

staff of St. John Bosco‟s Demonstration Practice Primary School to discuss the study's 

purpose and safety precautions thanks to this introductory letter. The researcher then 

trained two (2) physical education teachers in the municipality as research assistants 

for 2 hours after receiving approval from the school's head. Informed consent from 
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parents and assent consent from the participants were secured by the researcher before 

the start of experimental process for ethical considerations. The parents of pupils who 

fell within the study population were provided with a consent form to sign of which 

60 parents signed to give consent for their wards (Appendix B). Following that, the 

researcher obtained assent consent from the pupils through the help of the research 

assistants, and the pupils were gathered to form a rapport with the researcher and his 

team.  

The basic goal of the study was explained to the participants. The researcher used the 

Kaseem language (L1) to help learners to process ideas and reach greater levels of 

understanding by using words that they may not possess in the English language (L2). 

Tennis balls (n=60), a tape measure, and a square cardboard were all required for this 

study. The target was a square cardboard (500mm by 500mm) placed on the wall 

1.5m above the ground and 15m away from the target position with the aid of a 

measuring tape, which also served as the throwing point (start point). Prior to 

assessing the motor skills level of the pupils and the pre-testing of pupil‟s 

accuracy throw to a target on the wall, pupils were given a unique code based on the 

group to which they belonged for easier identification and coding, as well as warm-up 

activities to prepare their bodies for the task.  

To assess the motor skills level of the pupils, an empty classroom was used. During 

this process pupils were not given any information as to how they should carry out the 

overhand throwing. The pupils were asked to stand at the started point 15m from a 

wall and throw a tennis ball to hit the target on the wall for a trial each. The process 

for each pupil was videotaped using a Samsung A32 phone video camera. Results of 

Pupil‟s overhand throwing performance were coded later from the phone video 

recorder on the adopted form for each pupil. It was realized from the results that six 
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pupils demonstrated a matured stage of the overhand throwing performance. The 

researcher excluded the six pupils in the intervention process. 

The self-designed assessment checklist was used to collect data on the success or 

failure of their overhand throw after assessing pupil‟s motor skill level. During the 

pre-testing phase, the sampled group completed the overhand throw with 10 trials to 

see how many times each pupil could hit the target on the wall from the starting 

position. The success or failure of each throw was documented as 'Yes' or 'No' in the 

checklist sheet for all groups by the researcher with the help of the research assistants. 

Following the pre-test, the skill acquisition phase was organized into four (4) practice 

sessions with one hour practice trials every Friday morning for four weeks from 

7:30am to 8: 30am for each group with a rest interval of one (1) minute after 10 

attempts for each and a total of thirty (30) trial per pupil for each practice session. 

Each of the two groups (1 and 2) was assigned to one of the two classes (1 or 2) with 

each class having a research assistant to help guide pupil in the intervention process. 

Class 1 was for the knowledge of performance group (n=27), who received verbal 

cues from the adapted performance criteria for overhand throwing in TGMD-2, and 

class 2 was for the knowledge of results group (n=27), who received verbal 

information about the success or failure of the participant throw. Before each session, 

participants were taken through ten (10) minutes warm-up activities. After that, each 

group was taken to their respective class room where the researcher delivered a 

detailed demonstration and verbal description of the adapted performance criteria for 

overhand throw skills from the TGMD-2 instrument to group 1, which was given 

knowledge of performance and knowledge of results to group 2 throughout the 

intervention phase. 
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After the end of the four (4) weeks of skill acquisition phase with a minimum of 240 

minutes of practice time, which is in line with the fact that teaching children to 

correctly perform fundamental motor skills takes between 240 and 600 minutes of 

instruction (Hardy et al., 2012). The researcher then conducted a post-test with the 

help of the research assistants to determine if the KP and KR schedules for the groups 

had any effect on the overhand throwing skill among the two groups, using the same 

approach as the pre-test stage.  

3.7 Data Analysis Procedure 

Data from the field was cleaned then coded and entered into the Statistical Package 

for Social Sciences (SPSS) Version 20.0. Statistical significance was accepted for 

values of p <0.05. To determine the developmental level of overhand throwing skill 

performance among the lower primary pupils, frequencies and percentages was 

calculated. To determine the differences in pre-test and post-test skill acquisition in 

overhand throwing by KP and KR groups among the lower primary pupils, a paired 

samples statistics was calculated. To determine the effect of KP and KR interventions 

on overhand throwing skill acquisition among the lower primary pupils, an 

independent sample t-test was calculated. 
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CHAPTER FOUR 

RESULTS AND DISCUSSIONS 

4.0 Overview  

This chapter presents and discusses the results of the study. The results and 

discussions of the study are presented in line with the research questions and 

hypothesis that steered the study. The results and discussion of the study are presented 

under the following subheadings; the developmental level of overhand throwing skill 

performance, the pre-test and post-test skill acquisition by KP and KR, the difference 

in skill acquisition by KP and KR interventions groups among Kasena Nankana 

Municipality lower grade pupils in overhand throwing. 

4.1 Results 

4.1.1 Age Distribution of Participants  

Results from table 4.1 indicated that, 8 (13.4%) of the pupils were age 6 years, 11 

(18.3%) of the pupils were age 7 years whiles 17 (13.4%) of the pupils were age 8 

years. Pupils who were 9 years represented 12 (20%) and finally,12 (20%) of the 

pupils were 10 years. The mean age of pupils used in this study was 8.15 years. 

Table 4.1 Age Distribution of Participants  

Age Frequency Mean age  Percentages 

6 8 8.15 13.4 

7 11 18.3 

8 17 28.3 

9 12 20 

10 12 20 

TOTAL 60  100 

Source: Field data (2023)  
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4.1.2 To Determine the Developmental Level of Overhand Throwing Skill 

Performance  

Research objective one sought to determine the developmental level of overhand 

throwing skill performance among the lower primary pupils. Coding was done to 

denote the subjects displayed the performance criteria for the overhand throw and if 

the performance criteria appeared in the subjects throw, the researcher awarded one 

(1) against those criteria and zero (0) score for absents of the performance criteria. 

This was done to determine the developmental level of overhand throwing skill 

performance among the lower primary pupils before the intervention. 

Results from Table 4.2 indicated that 26 (43%) of the pupils initiated the windup with 

downward movement of hand/arm. Also 19 (32%) rotated their hip and shoulders to 

point where the non-throwing side faces the wall. It revealed that, 9 (15%) of the 

pupils transferred weight by stepping foot opposite the throwing hand. Finally, Table 

4.2 revealed that 6 (10%) of the pupils followed-through beyond ball release 

diagonally across the body towards non-preferred side. 
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Table 4.2: Results Showing Developmental Level of Overhand Throwing Skill 

Performance 

Source: Field data (2023)  

To determine accuracy as a product measure of pupils overhand throwing 

performance, they were made to throw a tennis ball on a target on a wall which was 

set 15m away from the starting line with each pupil given ten trial opportunities. All 

trials were recorded as „yes‟ when the ball hit the target or „no‟ if ball missed target 

based on the number of trials for each pupil. Each pupil was given ten (10) trials and 

received a score ranging from 0 - 10. Means and standard deviations of the data 

collected on their accuracy are presented in Table 4.3 for both the pretest and posttest 

for KP and KR phases respectively. 

4.1.3 To Determine the Difference in Pre-test and Post-test Skill Performance for 

KP and KR Groups 

To find the difference in pre-test and post-test skill acquisition between KP and KR 

group, a paired sample t-test was calculated, the results from Table 4.3 revealed a 

post-test skill performance (M = 7.74, SD = 1.26) and a pre-test skill performance (M 

Stage Description Frequency Percentages (%) 

1 Windup is initiated with downward 

movement of hand/arm 

 

26 

 

43% 

2 Rotates hip and shoulders to a point where 

the non-throwing side faces the wall 

 

19 

 

32% 

3 Weight is transferred by stepping with the 

foot opposite the throwing hand 

 

9 

 

15% 

4 Follow-through beyond ball release 

diagonally across the body towards non-

preferred side. 

 

 

6 

 

 

10% 

TOTAL 60 100 
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= 3.93, SD = .99) for KP group, whiles KR group showed a post-test skill 

performance (M = 5.37, SD = .99) and a pre-test skill performance (M = 3.83, SD = 

.90). 

 

Table 4.3: Pretest and Posttest Results for KP and KR Groups 

Variable Mean SD n Std Error Mean 

KR Pre-test 3.89 .93 27 .18 

KR Post-test 5.37 1.01 27 .19 

KP Pre-test 3.93 .99 27 .19 

KP Post-test 7.74 1.26 27 .24 

Source: Field data (2023)  

The results from Table 4.4 reported a statistically significant difference in pretest and 

post-test skill acquisition for KP group t (26) = 14.28, p < .05, with a mean difference 

of 3.81. KR group showed a statistically significant difference between pre-test and 

post-test skill acquisition t (26) = 6.66, p < .05, with a mean difference of 1.48 

A careful look at the mean difference of both groups reveals the effectiveness of the 

interventions as there were improvement in the pupils‟ ability to hit the targets. This 

indicates a positive effect of the intervention on the pupil‟s ability to throw and 

successfully hit the target. Hence, there was an improvement on post-test skill 

acquisition over pre-test skill acquisition among the KR and KP groups. 
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Table 4.4: Results Showing Differences in Pre-Test and Post-Test Skill Acquisition 

among KR and KP Groups (Paired Samples Test) 

Overhand Throw N Mean SD T df p 

KR Pre-test-Post-test 27 1.48 1.16 6.66 26 .001 

KP Pre-test-Post-test 27 3.81 1.39 14.28 26 .001 

Source: Field data (2023)  

4.1.4 Effect of KP and KR Interventions on Overhand Throwing Skill Acquisition  

To establish the effect of KP and KR interventions on overhand throwing skill 

acquisition among the pupils, an independent sample t-test was calculated for the two 

groups using the 0. 05 level of significance.  The null hypothesis which stated that 

there is no significant difference in overhand throw between KP and KR groups 

among lower grade pupils in the Kasena Nankana Municipality was tested.   

The results of the test showed a statistically significant difference in skill acquisition 

(overhand throw accuracy) by KP and KR groups t (52) = 7.64, p = .001). With a 

mean score of (M = 7.74, SD = 1.26) the KP group performed better than the KR 

intervention group (M = 5.37, SD = 1.01).  The magnitude of the difference in means 

(2.37) was significant. Hence, null hypothesis was rejected and the alternative 

accepted. These findings therefore support the idea that KP is more effective than the 

KR in this current study. 

Table 4.5: Results Showing the Effect of KP and KR Interventions on Overhand 

Throwing Skill Acquisition among Lower Primary Pupil 

Overhand 

Throw 

N Mean Difference Mean SD T df P 

KP 27 2.37 7.74 1.26 7.64 52 .001 

KR 27  5.37 1.01    

Source: Field data (2023)  
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4.2 Discussions 

4.2.1 Developmental level of overhand throwing skill performance among lower 

grade pupils 

In determining the developmental level of overhand throwing skill performance 

among the lower primary pupils, it was discovered that Stage one (1) and two (2) of 

the skill criteria of overhand throw which involved windup initiated with downward 

movement of arm (YES=43%) and rotating hip and shoulders to a point where the 

non-throwing side faces the wall (YES=32%) respectively was mostly executed 

among the pupils. This suggest that majority of the pupils demonstrated the criteria 

for the overhand throw performance at stages one (1) and two (2) as compared to 

those who could not demonstrate it. The researcher observed that, pupils who did not 

demonstrate criteria 1 had lack of a preparing backswing of the arm with the ball 

brought close to the head and exaggerated elbow flexion, some pupils showed a 

circular overhand preparation movement with extended elbow and others 

demonstrated a preparation phase using a lateral swing back. For criteria 2, pupils 

throwing motion was posterior- anterior in direction with little trunk rotation while 

force for projecting the ball comes from hip flexion, shoulder protraction, and elbow 

extension. 

The results also strongly demonstrated that most pupils were not able to perform the 

overhand throw performance criteria at stage three (3), weight is transferred by 

stepping with the foot opposite the throwing hand (YES=15%). The researcher 

observed that most pupils at the stage either did not move their feet during the release 

or were throwing ipsilateral at stage three (3). It was also observed that majority of 

pupils were not able to perform at stage four (4), follow-through beyond ball release 

diagonally across the body towards non-preferred side (YES=10%). Pupils body 
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remains facing the direction of the throw all the time without a follow through. The 

six pupils (10%) who executed stage four (4) of the overhand throw, demonstrated 

proficiency in the overhand throw. The researcher therefore did not include the six 

pupils during the intervention process. 

Roach and Richmond (2015) also reported that throwing proficiency naturally 

converges, at age 6 to 7 years, toward a more sequenced pattern of weight shift, trunk 

rotation, and steps that closely resembles the strategies adopted in fast-throwing 

sports. Furthermore, there is an "accelerated development" of the overhand throw 

skills between the ages of 5 and 10 years (Westendorp et al., 2011). This goes to 

suggest that improved coordination between the back swing, torso rotation, and a 

development from homo-lateral to oppositional leg action develops as a child 

approaches a mature motor pattern (Haywood & Getchell, 2010). 

The results clearly revealed that lower grade pupils of St. John Bosco's 

Demonstration Practice Primary School who fell between 6 -10 year of age and within 

the TGMG – 2 accepted age range, were not able to demonstrate the overhand throw 

proficiency at their age level and this results is similar to the findings of other 

researchers (Darko, 2016; Roach & Richmond, 2015; Westendorp et al., 2011; 

Haywood & Getchell, 2010;  Wild, 1938).  

These findings imply that there was very low performance in the overhand throwing 

skill subtest of TGMD-2 at the pretest phase which suggests that the pupils did not 

have enough experience with the overhand throwing skills. The low performance in 

pupil‟s overhand could be attributed to a delay in motor skill acquisition due to many 

factors.  According to studies, children have gross motor skill delays (Ghazavi et al., 

2015; Sajedi et al., 2014; Yaghini et al., 2015). In Ghana, 7% of children had gross 
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motor delays (Troude et al., 2011). When looking at the percentage of children with 

delayed gross motor abilities, it's important to look into the possible risk factors that 

could lead to gross motor delays. A child characteristic such as low birth weight 

(Saccani et al., 2013), prematurity (Bello et al., 2013; Kerstjens et al., 2011), and 

family characteristics such as low parental education (Bello et al., 2013) and low 

family socio-economic status are all linked to gross motor skill delay in children (Wei 

et al., 2015). In addition, Bardid et al., (2016) revealed that levels of gross motor skill 

competence have declined in recent decades, and more children are delayed or in 

danger of gross motor skill delay.  

Children's fundamental movement skills are frequently delayed when they enter 

school. As a result, FMS such as throwing should be intentionally taught to children 

rather than being considered to come naturally to them as they grow and develop. 

During the teaching process, the atmosphere must be provided to allow the child to 

practice the correct method while also providing adequate feedback to help the child 

progress and enhance the learned motor skills (Mukherjee et al., 2017). It is also, 

important for physical education teachers to design appropriate task with feedback 

and instruction to improve children‟s throwing competences (gross motor skill) at its 

finest at the appropriate age (Rink, 2014). Since throwing is a gross motor skill and 

one of the most crucial manipulative skills, it requires whole body movement during 

throwing and has a range of physical fitness. According to research, ball throwing is 

linked to total body conditions such as flexibility and endurance, balance, agility, 

strength, and power (Debanne & Laffaye, 2011). 

Another possible reasons for pupils‟ low performance in the overhand throw skill 

results might be due to limited physical activity opportunities available for these 

pupils to engage in at school and home. This goes a long way to lower their 
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proficiency in their FMS.  According to Saunders at el., (2014) FMS proficiency is 

linked to increased physical activity. Children's FMS proficiency is low in a lot of 

nations (Bryant et al., 2014; Hardy et al., 2013; Brian et al., 2018; Guthold et. al., 

2013).  Developing proficient movement skills at a young age may have a positive 

impact on children‟s physical activity, fitness, body composition, self-beliefs, and 

executive functioning in later childhood and adolescence in typically developing 

children. 

Research also shows that school-aged children have poor levels of FMS proficiency 

(Brian et al., 2018; O'Brien et al., 2016) and physical activity (Guthold et al., 2020). 

Children having poor FMS proficiency mostly has to do with incorrect motor patterns 

that has been developed into habits that are difficult to correct later if they are not 

corrected properly at the early years of the child (Colvin et al., 2016). Barnett at el. 

(2013) supported this, as they identified that many children entering adolescence have 

not acquired fundamental motor skills. 

Consequently, it is critical for teachers to concentrate on how children engage in 

motor skill activities, particularly FMS, which is the foundation for future physical 

activities. They lay the groundwork for the specialized skills and advanced motor 

actions that are necessary in various games and sports (Payne & Isaacs, 2011). 

Furthermore, FMS development is not exclusively based on biological factors, 

therefore FMS must be nurtured via practice and feedback (Hardy et al., 2012). 

One major reason that can be attributed to low FMS proficiency among children was 

due to the obstacles that children confront in the twenty-first century and the quick 

shift in everyday life as a result of developing technology. It has been observed that 

children are unable to gain FMS at the appropriate level throughout their early years 

(Bryant et al., 2014; Hardy et al., 2013). This is supported by the fact that children 
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had fewer opportunities to develop FMS as a result of the ongoing COVID-19 

pandemic, as they will have been confined to their homes for months, possibly with 

limited access to outdoor space and no physical education lessons or planned active 

breaks (Guan et al., 2020). This was in line with what the researcher observed during 

the study as the school had no playing ground, had limited equipment to engage 

pupils in physical activities and also the time allocated for teaching and learning of 

Physical Education was used to teach other subjects or it becomes a free period. This 

finding implies that the challenges faced by these pupils in the school will go a long 

way to affect their motor skill acquisition negatively. 

For that reason, some developmental instruction on overhand throw is needed to 

develop pupils‟ level of throwing patterns at the early stages, as opined by Laura et 

al., (2011). Therefore, to get the best out of children at the early years, efficient 

movement must be learnt during physical education (PE) practical class at the early 

years of the child. This also supports Kara et al. (2019) study which indicated that, 

motor skill proficiency is recognized as an important component in future physical 

activity engagement and sports, development of positive attitudes toward physical 

education and participation in physically active play. Thus, motor skill development is 

inextricably linked to physical activities. Hence, the teaching of PE at the early grade 

should emphasis on acquisition of FMS, which is the foundation of all movement and 

being physically active in general, as well as all of the skills required in various 

sports. Basic movement skills support an active lifestyle throughout a person's life, 

and embracing those skills at a young age can be a vital component in combating the 

modern world's inactive lifestyle. Therefore, practicing basic movement skills has a 

wide range of benefits for children's overall well-being (Jaakkola et al., 2016). 
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4.2.2 Difference in pre-test and post-test skill acquisition in overhand throw by KP 

and KR groups among lower grade pupils in the Kasena Nankana 

Municipality 

To determine the differences in pre-test and post-test skill acquisition in overhand 

throwing by KP and KR groups among lower grade pupils in the Kasena Nankana 

Municipality., a paired sample t-test was calculated. Comparing the results pre-test 

and post-test skill acquisition in overhand throwing revealed some differences and 

similarities. 

The results indicated a positive effect of both KP and KR intervention on pupil‟s 

ability to throw and successfully hit the target in this current study. Nonetheless, 

margins of the mean difference showed the grouped that received the KP had a high 

improvement in hitting the target as compared to the group that received KR. This 

study suggests to re-weight the relative importance of KR and KP. Even though both 

type of augmented feedback do not promote motor skill learning equally, as 

previously suggested (Oppici et al., 2021), they rather operate differently, and the 

selection of KP content seems to be one of the key aspects to consider when 

implementing a feedback strategy. 

The result of this study was similar to other studies. Tirn et al. (2017) studied the 

impact of frequent augmented feedback on the increase in overhand throwing velocity 

in handball set shots. During practice, results were compared with or without 

knowledge of results. After each shot, the experimental group was given feedback on 

the throwing velocity as determined by a radar gun, while the control group did not. 

In comparison to the same intervention when feedback was not given; participants 

who got feedback on results achieved a nearly four-fold bigger relative increase in the 

velocity of the regular ball. The results confirmed that training oriented towards an 
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increase in throwing velocity became significantly more effective when frequent 

knowledge of results was provided. 

Oloyede et al., (2015) investigated the extent to which the knowledge of results of 

cricket players influences their performance. It was found in this study that the effects 

of receiving KR feedback after task performance were greater than when no KR 

feedback was experienced. It was revealed that goals without knowledge of results are 

not sufficient to improve performance, but given goals, knowledge of results is 

sufficient to effect performance improvement. Thus, knowledge of results seems 

necessary for goals to be effective. Therefore, this present study shows that, KR as 

augmented feedback is an effective means for improving the motor skill acquisition of 

young children.  

However, in contrast to this current finding, McGinnis, (2020) opined that KR may 

not always be a sufficient information source to promote learning. It's commonly 

considered that KR and KP work in the same way, and those findings from the KR 

literature should apply to KP use as well (Schmidt & Lee, 2011). Few investigations 

on the role of KP in motor learning have shown significant results. Lauber and Keller 

(2014) concluded that both KR and KP favour motor skill performance. Sharma et al. 

(2016) concurs that both types of feedback (KR and KP) are beneficial in enhancing 

the performance of a motor skill (throwing, assessed in distance) in the young adult 

population, but the KP group improved more during the acquisition phase than the KR 

group. Supporting the KP results of this study, Tajudin et al., (2016) evaluated the 

acquisition of performing the squat method with visual and verbal feedback in their 

study. Both types of augmented feedback were found to improve significantly above 

the control group, although verbal input was found to be more helpful. The common 

factor in both KP and KR is that both sources of information are provided externally, 
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therefore found to be useful for improving the performance of the process of motor 

skill learning.  

Studies have looked at how augmented feedback affects students' motor skill learning 

in PE classes and concluded that, augmented feedback have a favourable impact on 

students' motor skill learning (O'Loughlin et al., 2013; Whipp et al., 2015). Schmidt & 

Lee (2014), also said that augmented feedback is regarded as one important factor in 

skill acquisition as the bodies get sensory instructions from a variety of receptors from 

augmented feedback. Therefore, when augmented feedback is used effectively in the 

teaching and learning process, the highest skill level can be achieved in the least 

amount of time (Sigrist et al., 2011). This is achieved because it enables pupils to 

recognize what aids or inhibits task performance, which speeds up the development of 

a movement skill and also serve as a means of motivating pupils to meet their 

movement objectives (Magill & Anderson 2013). Contrary, other studies have found 

that augmented feedback has no effect on pupils' motor skills learning (Kok et al., 

2019; Drost & Todorovich, 2017). 

The findings of this study provide insights that can guide teachers at lower primary in 

designing feedback strategies for promoting the learning of motor skills (overhand 

throw).  Thus, physical education teachers must be aware of the types of feedback that 

are most effective in driving motor skill acquisition in a variety of instructional 

contexts, as well as the importance of feedback to the learner. The variety of 

modalities of augmented feedback that teachers exhibited could be the content of the 

information (KP or KR), the approach (focuses on providing information on errors or 

successes), the moment (concurrent or at the end of the execution), the frequency 

(specific periodicity, bandwidth, degraded, averaged or self-regulated) and 
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biofeedback (Bechtel et al., 2015; Lauber & Keller, 2014; Magill & Anderson, 

2013; Phillips et al., 2013; Reissig et al., 2015). 

Augmented feedback has therefore, demonstrated to be a distinct factor that 

successfully increases the performance and development of motor skill abilities 

among children especially in the acquisition of overhand throwing skill by facilitating 

information processing (Sigrist et al., 2013a; Wulf et al., 2010). Aside from practice, 

augmented feedback has been identified as one of the most essential elements for 

motor learning, according to Schmidt and Lee (2011). Children must be given 

appropriate augmented feedback in order for them to practice FMS and gain the 

benefits, including an improvement in academic performance (Jaakkola et al., 2015), 

an increase in PA levels (Fisher et al., 2005), an increase in cardio-respiratory fitness, 

and social development (Ommundsen et al., 2010). Not only is augmented feedback 

beneficial when employed over a long period of time, such as over several weeks, but 

it can also result in short-term performance improvements (Petancevski et al., 2022).  

It is, therefore, suggested that P.E. teachers should know the appropriateness of the 

augmented feedback as to what information to give, how to give it and how often to 

give it based on the knowledge of the task to be learned, the effect of augmented 

feedback on the task coupled with the characteristics of the individual. 

4.2.3 Effect of KP and KR interventions on overhand throwing skill acquisition 

among lower grade pupils in the Kasena Nankana Municipality 

To determine the effect of KP and KR interventions on overhand throwing skill 

acquisition among lower grade pupils in the Kasena Nankana Municipality, an 

independent sample t-test was calculated. The results from the independent sample t-

test revealed a post-intervention score in the overhand throw product test for the 

University of Education,Winneba http://ir.uew.edu.gh

https://www.translatoruser-int.com/translate?&from=es&to=en&csId=4a64968a-d65c-4ca8-87bd-630f3c766b7d&usId=3960bea2-34a1-483f-bf00-2eb6146a6b94&dl=en&ref=trb_ct&ac=true&dt=2021%2f10%2f2%208%3a37&h=2MhMNdwcSPZXjwB-c_Fkb6-JadIgoOkb&a=https%3a%2f%2fwww.scielo.sa.cr%2fscielo.php%3fscript%3dsci_arttext%26pid%3dS1659-097X2021000100019%26lng%3den%26nrm%3diso%26tlng%3den%26skpa%3don%23B4
https://www.translatoruser-int.com/translate?&from=es&to=en&csId=4a64968a-d65c-4ca8-87bd-630f3c766b7d&usId=3960bea2-34a1-483f-bf00-2eb6146a6b94&dl=en&ref=trb_ct&ac=true&dt=2021%2f10%2f2%208%3a37&h=iUpSTnC742N_HBKhW4upIeKiAOV2XnzS&a=https%3a%2f%2fwww.scielo.sa.cr%2fscielo.php%3fscript%3dsci_arttext%26pid%3dS1659-097X2021000100019%26lng%3den%26nrm%3diso%26tlng%3den%26skpa%3don%23B24
https://www.translatoruser-int.com/translate?&from=es&to=en&csId=4a64968a-d65c-4ca8-87bd-630f3c766b7d&usId=3960bea2-34a1-483f-bf00-2eb6146a6b94&dl=en&ref=trb_ct&ac=true&dt=2021%2f10%2f2%208%3a37&h=MHO5IlSkongB8mxmW84VhrtqsGforMdO&a=https%3a%2f%2fwww.scielo.sa.cr%2fscielo.php%3fscript%3dsci_arttext%26pid%3dS1659-097X2021000100019%26lng%3den%26nrm%3diso%26tlng%3den%26skpa%3don%23B29
https://www.translatoruser-int.com/translate?&from=es&to=en&csId=4a64968a-d65c-4ca8-87bd-630f3c766b7d&usId=3960bea2-34a1-483f-bf00-2eb6146a6b94&dl=en&ref=trb_ct&ac=true&dt=2021%2f10%2f2%208%3a37&h=MHO5IlSkongB8mxmW84VhrtqsGforMdO&a=https%3a%2f%2fwww.scielo.sa.cr%2fscielo.php%3fscript%3dsci_arttext%26pid%3dS1659-097X2021000100019%26lng%3den%26nrm%3diso%26tlng%3den%26skpa%3don%23B29
https://www.translatoruser-int.com/translate?&from=es&to=en&csId=4a64968a-d65c-4ca8-87bd-630f3c766b7d&usId=3960bea2-34a1-483f-bf00-2eb6146a6b94&dl=en&ref=trb_ct&ac=true&dt=2021%2f10%2f2%208%3a37&h=iENDfatKFPbqL2GVNnPhhS1SyyjB4AVD&a=https%3a%2f%2fwww.scielo.sa.cr%2fscielo.php%3fscript%3dsci_arttext%26pid%3dS1659-097X2021000100019%26lng%3den%26nrm%3diso%26tlng%3den%26skpa%3don%23B33
https://www.translatoruser-int.com/translate?&from=es&to=en&csId=4a64968a-d65c-4ca8-87bd-630f3c766b7d&usId=3960bea2-34a1-483f-bf00-2eb6146a6b94&dl=en&ref=trb_ct&ac=true&dt=2021%2f10%2f2%208%3a37&h=OcN26owm9EpVM70wt8o0a01s5bIqYQRp&a=https%3a%2f%2fwww.scielo.sa.cr%2fscielo.php%3fscript%3dsci_arttext%26pid%3dS1659-097X2021000100019%26lng%3den%26nrm%3diso%26tlng%3den%26skpa%3don%23B35


76 

 

knowledge of performance and knowledge of results (t (52) = 7.64, M= 2.37, p < 

0.001).  The alpha of 0.001 is far less than 0.05, which indicates that there was a 

significant difference between KP and KR. Therefore, the null hypothesis which 

stated that there is no significant difference in overhand throwing accuracy in KP and 

KR groups between lower grade pupils in the Kasena Nankana Municipality was 

rejected. The effect size, as measure by Cohen‟s d, was d = 2.08, indicating a large 

effect. 

In agreement to this present study findings, Sharma et al. (2016) studied the effects of 

KP and KR on adults throwing performance during a 4 weeks practice. Similarly, 

Ahulló et al. (2019) showed that the group that received KP presented a better result 

than the KR group.  In shooting and throwing tasks, supplementing KR on accuracy 

error with information on movement aspects (KP) was more beneficial than KR alone 

(Dana et al., 2011).  

Hinder et al. (2010) used visual rotations as a tool to investigate the effects of 

differences in feedback modality (KP vs. KR) when vision and movement work 

together to produce an adaptation. When subjects learned to adapt with the help of 

KP, they displayed strong after effects in the post trials where subjects were exposed 

to an environment without visual rotation. In contrast, the participants who only 

received KR after each trial did not show the same after effects in the post trials. 

Therefore, it is proposed that KP feedback may be more effective than simple KR 

feedback in fostering the acquisition of motor skills. Particularly when it comes to 

closed-skill tasks with complex skills, where environmental factors remain 

static even, KR-only conditions have apparently produced outcomes that are 

comparable to the acquisition of complex motor tasks. 
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In motor skill learning, it is proposed that KR should provide the necessary 

information in a simple task with one movement dimension to control but it should be 

complemented with KP in tasks with more movement dimensions to control. 

Furthermore, from a dynamical systems perspective, prescriptive KP should be 

superior to KR for promoting learning in novices, and descriptive KP should be 

superior to KR in skilled individuals (Oppici et al., 2021). In addition, Pacheco and 

Newell (2018) suggested that KP should hold for novices, who are not familiar with 

and not attuned to informational properties for a given task, and may need guidance in 

the form of KP to avoid any difficulty in executing the task. The key message is that, 

irrespective of skill to be learnt, a combination of KR and KP seems to be the best 

solution in novice performers than only KP or KR. This information can guide P.E. 

teachers in selecting the feedback content needed, depending on what their students 

are to achieve. 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.0 Overview 

The purpose of this study was to compare the effectiveness of knowledge of results 

and knowledge of performance in learning a motor skilled activity with the dominant 

upper limb among pupils in the Kasena Nankana Municipality. This chapter provides 

a summary of the study findings, the conclusions drawn from the findings of the 

study, recommendations, conclusions and suggestions for further studies.    

5.1 Summary of Findings     

The data collected on the lower grade pupils‟ overhand throwing performance before 

and after the intervention came out with the following findings;  

1. It was found that there was very low performance in the overhand throwing 

skill subtest of TGMD-2 which suggests that the pupils did not have enough 

experience with the overhand throwing skill. This study revealed that majority 

(90%) of the pupils in this study were not able to exhibit the mature patterns of 

the overhand throwing skill especially at the third and fourth stage of the 

overhand throw performance criteria. The low performance in pupil‟s 

overhand was attributed to the delay in motor skill acquisition by pupils. Also, 

pupils motor skill delay could be attributed to the COVID-19 pandemic 

considering the period data was collected, as they were confined to their 

homes for months, possibly with limited access to outdoor space for physical 

activity and quick shift in everyday life as a result of developing technology. 

2. It was also observed that there was difference in the pretest and posttest scores 

for both KP and KR groups on pupils‟ overhand throwing skill. These results 
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indicate a positive effect of both KP and KR intervention on pupil‟s ability to 

throw and successfully hit the target in this current study. 

3. There was also a mean difference of 2.37 between KP and KR, showing a 

difference between the two groups. The margin of the mean difference showed 

the grouped that received the KP had a high improvement in hitting the target 

as compared to the group that received KR after posttest. This difference of 

2.37 can be attributed to the fact that pupils under KP intervention could 

recognize what aids or inhibits their overhand throw accuracy as they readjust 

for the next trial, which speeds up the development of the skill, hence 

improving pupils‟ accuracy of throw but KR aroused and motivated, making 

pupils what to repeat the trial next time. Furthermore, with the product 

measure of the pupil‟s overhand throw, it was found out that there exists a 

statistically significant difference between the KP group and KR group at the 

posttest stage. This difference was statistically significant, indicating that KP 

as an augmented feedback play a significant role in motor skill acquisition 

than KR. 

5.2 Conclusions     

Based on the results, the study concluded that: 

1.  Majority (90%) of the pupils in this study were not able to exhibit the mature 

patterns of the overhand throwing skill especially at the third and fourth stage 

of the overhand throw performance criteria at the pretest stage.  

2. The overhand throwing accuracy performance among the selected sixty (60) 

pupils before the introduction of the interventions was significantly different 

from their performance after the interventions. This means that the 

University of Education,Winneba http://ir.uew.edu.gh



80 

 

interventions had a positive effect on the improvement of the overhand 

throwing accuracy among the pupils. 

3. Finally, there was statistically significant difference between KP and KR (p < 

0.05, Cohen‟s d = 2.08), indicating that KP as an augmented feedback play a 

significant role in motor skill acquisition than KR. 

5.3 Recommendations      

From the findings of this study, it was recommended that, 

1. Teachers at the lower primary should emphasize on practical lesson to develop 

pupils FMS, which is the foundation of all movement and a benefit to the 

overall wellbeing of the child. 

2. Teachers at the lower primary should focus more on providing KP in relation 

to the objective established than KR to their pupils' performances. 

3. In-service training (Professional Development) should be organized by the 

Municipal Education Directorate for teachers at the lower primary to equip 

them with appropriate augmented feedback modalities for effective motor skill 

acquisition. 

5.4 Suggestions for Further Studies      

1. It is suggested that a review ought to be led at the junior and senior secondary 

school level to determine the viability of the effectiveness of augmented 

feedback in the acquisition of motor skill. 

2. Though the main results were statistically significant, more research is needed 

to specifically examine how the various KP schedules affect motor skill 

learning.  
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3. Skill acquisition is key to motor learning. However, retention and transfer are 

even more important for relatively permanent change in a skill. Therefore, the 

ability to show satisfactory results in retention and transfer in a task using 

augmented feedback is an important area to look into.  
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APPENDIX B 

INFORMED CONSENT FORM 

 ……………………………………………………………………………., having 

been fully informed of the nature of the research title effectiveness of augmented 

feedback in the acquisition of motor skill among primary school pupils in Navrongo, 

Ghana, I do hereby give my consent for my child to take part as a participant in the 

above-mentioned research.   

I have also been told that the data collected will be used solely for the study purpose 

only and nothing else. 

I am aware that I may withdraw my consent and that my child can withdraw from 

participation in the research at any time without any further consequence. 

I have read the above and understand it, I hereby promise my full support throughout 

the study period and assure the researcher of my child availability during this period. 

 

Parent/Guardian of the participant  

  

………………………………  ………………………….  ……………….  

Name           Signature             Date  
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APPENDIX C 

TEST OF GROSS MOTOR DEVELOPMENT-SECOND EDITION (TGMD- 2) 

PERFORMANCE CRITERIA FORM FOR OVERHAND THROW SKILL 

IDENTIFYING INFORMATION 

Name of Subject__________________                        School_____________________       

Gender     □ Male □ Female                                          Grade______________________     

Date of Birth_____________________                        Age___________________  

Date of testing ____________________                      Examiner __________________ 

RECORD OF SCORES 

First Testing                                                              Second Testing  

Raw Score                                                                      Raw Score   

  _________                                                                     ____________      

Preferred foot □ Right □ Left □ Not established       Preferred hand □ Right □ Left □ Not 

established 

OBJECT CONTROL SUBTEST 

SKILL  PERFORMANCE CRITERIA TRIAL 

1 

TRIAL 

2 

SCORE 

 1.Windup is initiated with downward movement of 

hand/arm  

   

2. Rotates hip and shoulders to a point where the non-

throwing side faces the wall  

   

3. Weight is transferred by stepping with the foot 

opposite the throwing hand 

   

4.Follow-through beyond ball release diagonally 

across the body toward the non-preferred side 

   

SKILL SCORE  

 

Note: Coding was done by the researcher observing the subjects performed the 

overarm throw and if any of the performance criteria appear in the subjects throw a 

score of one (1) is awarded against those criteria and zero (0) score for absents of the 

performance criteria. 
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APPENDIX D 

RESEARCHER SELF-DESIGNED PRODUCT-ORIENTED OBSERVATION 

CHECKLIST FOR OVERHAND THROW SKILL 

Topic of Study:  Effectiveness of augmented feedback in the acquisition of a motor 

skill among primary school pupils in Navrongo, Ghana.  

General Objectives: To understand and compare the effectiveness of KR and KP for 

pupils learning a motor skilled activity with the dominant upper limb.  

Type of assessment: The accuracy of a one hand overhand throw.              Group: 

Intervention:          Test type: 

Name of Researcher:               Number of Pupils:       

Date: 

Name of school: 

Tick (√) the appropriate box for each trial 

 

Code 

Trials Total 

Successful 

Hit on 

Target 

1 2 3 4 5 6 7 8 9 10 

Y N Y N Y N Y N Y N Y N Y N Y N Y N Y N 

KP1                      

KP2                      

KP3                      

KP4                      

KP5                      

KP6                      

KP7                      

KP8                      

KP9                      

KP10                      

KP11                      

KP12                      

KP13                      

KP14                      

KP15                      

KP16                      

KP17                      

KP18                      

KP19                      
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KP20                      

KP21                      

KP22                      

KP23                      

KP24                      

KP25                      

KP26                      

KP27                      

KP28                      

KP29                      

KP30                      

 

Note: Y (Yes) = Successful hit of target; N (No) = Failure to hit target 
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APPENDIX E 

TRANSLATED OVERHAND THROWING PERFORMANCE CRITERIA IN 

KASEEM 

PERFORMANCE 

CRITERIA 

DESCRIPTION 

1 Gurim dem yeini de ye se ka-dole jeŋa/ja-bɔŋɔ mo tega 

seeni.  

2 Vivirigi n takeiri de n vɔ-pɔgɔ se ko taa ni n mɛ seeni n 

na wo dole to na jeeri kabira kam. 

3 Dunni yeini de vo n ná chugi de n napere delo na wo n 

jeŋa kalo n na ma n dole to daa kadwoŋi kam ne to mo. 

4 Tɔge n na dole bɔɔle dem n kaare n yera yam pa ko taa 

vei n na ba lage mɛ to. 
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