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Introduction: 

The technology of 

education is at the forefront of 

science, which seeks to 

develop its content and concept 

from time to time, according to 

the changes of the modern era, 

which is characterized by the 

revolution of information and 

knowledge and technology in 

various fields, especially the 

scientific and educational field, 

which is developing on a daily 

basis. [50: 12] 

In addition, education 

technology is concerned with 

the individual differences 

between learners. It provides 

the opportunity for individual 

learning according to the speed 

and ability of each learner, and 

to increase the efficiency and 

abilities of teachers, where 

their roles changes from 

teachers to mentors and 

organizers of diverse 

educational experiences, thus 

increasing the quality of the 

educational process for 

learners. To study, save time 

and effort, and make learning 

immediate. [32: 35] 

The field of education 

technology has developed 

widely in the forms of media, 

communication and theoretical 

foundations of learning 

materials and systems. We 

have moved from silent films 

to programmed education, to 

multimedia packages, to web 

learning, etc. "Building" 

creativity can include a variety 

of activities based on the 

design model. Design and 

development processes are 

affected by a large number of 

digital and analog technologies 

used to build or configure 

learning materials and 

environments, Such as 3D 

interactive models &designing 

a web-based constructivist 

learning environments and 

educational simulation 

systems. [24: 139] 

Laurillard, Reiser et al. 

(2016) pointed out that one of 

the strengths of the definition 

of education technology is that 
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it focuses on systematic 

processes and the use of 

technological resources 

and human performance 

technology . It also focuses on 

the analysis of education, 

performance problems, design, 

development, use, evaluation 

and management of 

educational and non-

educational processes and 

resources, Institutions. The 

new concept of education 

technology has been linked to 

the field of teaching design and 

technology , such as three-

dimensional models, 

multimedia. [25: 3],[42: 10] 

Multimedia is defined as 

a class of interactive 

communication systems that 

can be produced and delivered 

by the computer to store, 

transmit, and retrieve 

information contained within a 

written or audio network, 

music, graphics, stationary, 

video or animation, such as 

text, sounds, images, graphics 

and video. Collected or stored 

on a CD or on a computer 

network. Accordingly, 

Multimedia is content that uses 

a combination of 

different content forms such as 

text, audio, images, animations, 

video and interactive content. 

[23: 203],[37: 151] 

Models is defined as 

technological means that can 

be used in the field of physical 

education. It helps in learning 

the skills of sports activities, 

simplifying the real things, and 

facilitating some parts. It also 

helps in identifying the internal 

parts and dealing with various 

problems such as spatial time 

and dimension. [54: 161] 

Through the practical 

observation and supervision of 

practical education schools, the 

researcher noted that Overhead 

serve skill`s performance level 

for the students in is 

characterized by randomness, 

poor performance and lack of 

coordination in motor 

sequence, and students cannot 

develop a correct perception of 

the skill in mind which leads to 

weak performance level. 

Therefore, this study is 

an attempt to teach students 

with one of the most modern 

techniques in the field of 

volleyball teaching, by 

designing two programs using 

3D interactive models and 

multimedia technology for 

study its effects on enhancing 

students skill`s performance 

level. Thus, studying the 

impact of an innovative 

educational technology (3D, 

https://translate.googleusercontent.com/translate_c?depth=1&hl=ar&rurl=translate.google.com&sl=ar&sp=nmt4&tl=en&u=https://ar.wikipedia.org/wiki/%25D8%25AA%25D9%2583%25D9%2586%25D9%2588%25D9%2584%25D9%2588%25D8%25AC%25D9%258A%25D8%25A7_%25D8%25A%20
https://translate.googleusercontent.com/translate_c?depth=1&hl=ar&rurl=translate.google.com&sl=ar&sp=nmt4&tl=en&u=https://ar.wikipedia.org/wiki/%25D8%25AA%25D9%2583%25D9%2586%25D9%2588%25D9%2584%25D9%2588%25D8%25AC%25D9%258A%25D8%25A7_%25D8%25A%20
https://translate.googleusercontent.com/translate_c?depth=1&hl=ar&prev=search&rurl=translate.google.com.eg&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Content_(media)&xid=17259,1500004,15700023,15700043,15700105,15700124,15700149,15700168,157%20
https://translate.googleusercontent.com/translate_c?depth=1&hl=ar&prev=search&rurl=translate.google.com.eg&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Content_format&xid=17259,1500004,15700023,15700043,15700105,15700124,15700149,15700168,1570%20
https://translate.googleusercontent.com/translate_c?depth=1&hl=ar&prev=search&rurl=translate.google.com.eg&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Interactive&xid=17259,1500004,15700023,15700043,15700105,15700124,15700149,15700168,1570017%20
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multimedia) on volleyball 

motor skill`s learning. 

Objective 

The main aim of this 

study was designing two 

educational programs 

technological using 3D 

interactive models and 

multimedia technology and 

comparing their effects on 

skillful Learning in volleyball 

(the performance level of 

overhead serve skill) for 

preparatory stage pupils. 

Research hypothesis 

1. There are statistically 

significant differences between 

the pre-and post-measurements 

for first experimental group 

(three-dimensional models 

group) in the skill level of 

overhead serve in favor to the 

post measurement. 

2. There are statistically 

significant differences between 

the pre-and post-measurements 

for second experimental group 

(multimedia group) in the skill 

level of overhead serve in favor 

to the post measurement. 

3. There are statistically 

significant differences in post 

measurements between the two 

experimental groups (three-

dimensional models, 

multimedia) for the skill level 

of overhead serve in favor to 

the first experimental group 

(the interactive program group 

using the three-dimensional 

models). 

Methodology 

Method 

The experimental 

approach was used for two 

experimental groups (3D 

models, multimedia) using pre- 

post measurements for each 

group. 

Research sample 

The research society 

consisted of 152 students in the 

First graders in School of Abu 

Bakr Siddiq - City Sadat for 

the year 2016/2017. The basic 

sample was randomly selected 

from the students of the 

research society. The total 

number of the sample was (30) 

students with 24% of the total 

population. And (15) students 

by 12% of the total research 

community and outside the 

basic research sample as 

exploration sample to obtain 

scientific validity, and test the 

designed 3D models technique 

program and Multimedia 

program, and the sample was 

divided as follows: 

 First experimental 

group: uses the designed three-

dimensional models technique 

in learning, (15) students. 

- Second experimental group: 

uses multimedia program, (15) 
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students. 

Tools 

1- Data recording forms 

(Appendix 1): Forms for 

recording the measurements 

and data for the sample: name, 

age, height, weight, 

intelligence score, fitness test 

scores, and the skillful test 

score skill for overhead serve 

were designed. 

2- Tools and devices: 

Restameter device for 

measuring height and weight, 

distance tape measure, 

Bearings, medical balls, tennis 

balls, volleyballs, volleyball 

court. 

3- Fitness elements tests 

(Appendix 2, 3): The fitness 

elements tests for the overhead 

serve skill were identified 

through the following scientific 

studies and references: (Ahmed 

2013) ,(Zaki 2012), (Farid et 

al., 2012) ,(Mohamed, Hamdy 

2005), (Physical tests 2016), 

(Ayat 2016), (Rehab 2013) 

These references were 

used to identify: 

- Fitness elements needed to 

perform the skill. 

- Measurement tests for the 

fitness elements (physical 

tests). 

The experts' opinion 

(Appendix 9) was reviewed. 

The experts pointed out that the 

fitness elements (accuracy, 

strength, capacity, 

coordination, and flexibility) 

Shown in Appendix (2). 

The experts also pointed 

to the most appropriate tests for 

measuring these physical 

elements, which obtained an 

agreement rate higher than 

75%. (Appendix 9) 

1. Overhead serve skill test 

(Appendix 4): Through the 

following scientific studies and 

references (Afaf et al., 2014), 

(Mohamed, Hamdy 2005), 

(Ayat 2016), (Rehab, Abdallah 

and Khaled 2013), The skillful 

test was determined to measure 

the level of performance of the 

overhead serve. In addition, the 

expert opinion (Appendix 9) 

was used to determine the tests 

to measure the skill, Experts 

agreed to the test of (Overhead 

serve accuracy for specific 

places) as shown in Appendix 

(4).  

http://www.volleyballegypt.com/vb/showthread.php?p=1335
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Table (1) 

Validity and stability of physical and skill tests N = 30 (test 

validity), N = 15 (test stability) 

Variables  unit 

Distinct  
N1=15 

Non 
distinct 

N2=15 
Mean 

differences 
T. 

value 

M ±SD M ±SD 

Overhead serve test Degree 12.95 1.55 9.14 2.45 3.81 * 8.62 

Accuracy Degree 7.94 2.2 4.52 2.02 3.42 * 8.12 

Strength Kg 19.88 2.65 16.2 2.7 3.68 * 8.45 

Capacity meter 3.84 0.59 2.7 0.55 1.14 * 3.84 

Coordination Degree 5.97 0.62 3.86 0.58 2.11 * 5.32 

Flexibility 
Frontal Cm 7.40 1.05 5.10 1.22 2.30 * 5.53 

Background Cm 29.86 1.65 25.66 3.55 4.20 * 9.16 

Variables  unit 
1st 2n.d 

CC 
M ±SD M ±SD 

Overhead serve test Degree 9.14 2.45 9.20 2.55 * 0.92 

Accuracy Degree 4.52 2.02 4.55 1.20 * 0.89 

Strength Kg 16.20 2.70 16.26 2.72 * 0.88 

Capacity meter 2.70 0.55 2.71 0.45 * 0.95 

Coordination Degree 3.86 0.58 3.84 0.57 * 0.95 

Flexibility 
Frontal Cm 5.10 1.22 5.08 1.20 * 0.95 

Background Cm 25.66 3.55 25.63 3.52 * 0.92 

The value (28, 0.05) = 2.05, the t-value (cc) at a significant level (13, 

0.05) = 0.868. 

2- Kinovea-0.8.15 video 

biomechanical analysis 

software: Video analysis 

software was used to analyze 

the performance and measure 

body segment`s angles for the 

analysis sample. 

3- DAZ Studio 4.9 

(64-bit) software: to design the 

3D educational models in 

accordance with the extracted 

data from the biomechanical 

analysis. 

Technology programes 

(three-dimensional models 

technique and multimedia 

software): 

A. Program design of three-

dimensional models 

The interactive program 

was designed using three-

dimensional models as shown 

below: 

- The goal is to design an 
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interactive program using 

three-dimensional models to 

know its effect on the 

performance level of the 

overhead serve skill in 

volleyball. 

- The education content was 

analyzed through the 

curriculum (Ministry of 

Education 2011), In addition 

the following references that 

describing the skill  (Farid et 

al., 2012),(Zaki 2012), 

(Mohamed, Hamdy 2005), 

(Tarek, Ayman 2006), (Ahmed 

2007), (Ayat 2016), (Rehab, 

Abdallah and Khaled 2013), 

(Scientific Research 2016), 

which was used when 

designing the 3D interactive 

program. 

- The technical performance of 

the skill in question was 

analyzed according to the 

stages of technical performance 

shown in appendix (5) 

according to the following 

stages: 

A. Preparatory stage. 

B. The main stage. 

C. The final stage. (appendix 

5). (Suzanne 2007),(Mohamed, 

Hamdy 2005), (Afaf et al., 

2014),(Ayat 2016),(Rehab, 

Abdallah and Khaled 2013) 

- The sample of the skill 

biomechanical analysis a 

correct performance trial of 

Overhead serve for 

“Francesca Piccinini” 
(appendix 6), and the following 

table shows the 

Characterization parameters of 

the motion analysis sample: 

Table (2) 

Characterization of the motion analysis sample 

Age Hight Weight Experience 

 93 184 Cm  71 K.g  29 years 

Italian volleyball player Francesca Piccinini 

 

 

 

 

 

 

 

 

(Francesca, May. July. August, 2016) 

- Using the Kinovea-0.8.15 video analysis software to 
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analyze the angles of the body 

parts during performance 

considering the following 

model of body parts consisting 

of (11) part representing the 

trunk, arms, and legs, as shown 

in Figure (1). 

Figure (1) 

Body parts model used in skill motor analysis  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

- 10 different frames 

representing were analyzed at 

different and successive stages 

of the above mentioned 

technical performance in 

appendix (5). 

- The body parts angles were 

mainly based on the analysis 

for later use in the design of the 

skill 3D interactive models 

according to the steps and 

procedures of 3D model design 

suggested by (Talha 2016). 

- The measurement of the body 

parts angles (as shown in Table 

4) was from the positive 

horizontal axis (+ x), while the 

center of the coordinate system 

(y, x) was positioned on the 

spindle of the part to be 

measured (z) as showed in 

figure (2). The measurements 

of the angles can be ascertained 

when used in the interactive 

modeling process. This method 

of measurement follows the 

principles of direct linear 

transformation theory, which 

gives constant measurements 

of angles regardless of 

distance, scale, or size. 

(Rasmussen et al., 2005). 
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- Based on the (10) static 

models, the researcher 

designed additional (271) 

models to generate a complete 

dynamic 3D motion model of 

the overhead serve with the 

benefit of immersive 

interaction between learners 

and models. 

- The skill technical points 

were demonstrated on the 

three-dimensional model using 

the Active presenter software 

as shown in appendix (7). 

- The experts' opinion 

(appendix 9) of the 3D 

interactive program was 

reviewed and agreement was 

obtained on the validity of the 

interactive software for the 

skill 3D models and program. 

- The proposed 3D interactive 

models were tested on a sample 

of the exploratory study to 

determine the suitability of the 

interactive program for the 

sample. This experiment 

resulted in the clarity of all the 

contents of the 3D modeling 

software among the sample 

students of the exploratory 

study. 

B. Program design of 

multimedia 

Multimedia program was 

designed as shown below: 

- Defining the aim of the 

program that suits its content 

(Designing a multimedia 

program to know its effect on 

the performance level of the 

overhead serve skill in 

volleyball) for preparatory 

stage students. 

- The education content 

was analyzed through the 

curriculum (Ministry of 

Education 2011), In addition 

the following references that 

describing the skill  (Farid et 

al., 2012), (Zaki 2012), 

(Mohamed, Hamdy 2005), 

(Tarek, Ayman 2006), (Ahmed 

2007), (Ayat 2016), (Rehab, 

Abdallah and Khaled 

2013),(Scientific Research 

2016), which was used when 

designing the multimedia 

program. 

- The technical 

performance of the skill under 

research was described 

according to the following 

stages: Preparatory stage, The 

main stage, The final stage. 

(appendix 5) (Suzanne 2007), 

(Mohamed, Hamdy 2005) 

,(Afaf et al., 2014), (Ayat 

2016), (Rehab, Abdallah and 

Khaled 2013) 

- The researcher 

prepared (8) learning units 

using Visual Basic language to 

have the opinion of experts 

about the appropriateness of 

these units. The experts 
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approved the distribution of 

educational content (learning 

units) by 100% as shown in 

Table (7). 

- The importance of the 

program content of the sample 

was clarified, taking into 

account the grading factor in 

the design of the program. 

- The skill display was 

organized under research using 

Visual Basic software as 

shown in appendix (8). This 

point included the following: 

* The program's main screen: 

Containing the introduction 

which clarifies the 

technological program idea for 

the skill under research using 

multimedia. 

 
 

- The experts' opinion 

(appendix 9) of the program 

was reviewed and its 

appropriateness for the sample 

and agreement was obtained on 

the validity of a multimedia 

program for the skill under 

research. 

- The proposed program 

was tested on a sample of the 

exploratory study to determine 

the suitability of the 

multimedia program for the 

sample. This experiment 

resulted in the clarity of all the 

contents of the multimedia 

software among the sample 

students of the exploratory 

study. 

Moderation of sample 

distribution: 
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Table (3) 
Distribution moderation for basic and exploratory research 

sample N = 45 

Parameters Unit 
Statistical analyses 

Mean Median SD SK 

Age year 12.22 12 0.5 1.32 

Hight Cm 141.6 142 8.26 -0.15 

Wight Kg 40.3 40 6.28 0.14 

Physical Tests: 

Accuracy degree 4.51 4.55 2.01 -0.06 

Strength Kg 16.21 16 2.73 0.23 

Capacity meter 2.73 3 0.51 -1.59 

Coordination degree 3.85 4 0.59 -0.76 

Flexibility 
Frontal Cm 5.17 5 1.24 0.41 

Background Cm 25.65 26 3.54 -0.3 

Skillful Test: 

Overhead serve test degree 9.17 9.00 2.50 0.20 

Sample equivalence (Pre- measurement): 

Table (4) 
Equivalence of the two research groups (tribal measurements) N= 30 

Parameters 

 

First experimental 

(3D models) 

N=15 

Second 

experimental 

(Multimedia) 

N=15 

Mean 

Differences 
T 

M ±SD M ±SD 

Age 12.21 0.5 12.23 0.52 0.02 0.43 

Hight 141.59 8.25 141.61 8.26 0.02 0.45 

Wight 40.32 6.3 40.31 6.29 0.01 0.39 

Physical Tests: 

Accuracy 4.5 2 4.48 1.99 0.02 0.45 

Strength 16.2 2.71 16.22 2.75 0.02 0.44 

Capacity 2.72 0.5 2.75 0.55 0.03 0.5 

Coordination 3.87 0.6 3.84 0.56 0.03 0.52 

Flexibility 
Frontal 5.19 1.25 5.15 1.22 0.04 0.62 

Background 25.69 3.6 25.64 3.59 0.05 0.66 

Skillful Test: 

Overhead serve test 9.14 2.54 9.20 2.55 0.06 0.70 

T Table value at a significant level (28, 0.05) = 2.05 (two directions) 
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Application of the program: 

The two program (3D 

models, multimedia) was 

implemented on the basic study 

sample (40 students) according 

to the time distribution, as 

shown in appendix (10) and the 

following table: 

Table (5) 
Time distribution of the program content for the two research groups 

Content (3D models, multimedia) Time  

Program Duration 2 months 

Unit Number 8 Units  

Unit time 90 m 

Introductory Main Final 

20 m 60 m 10 m 

Total program time 12 Hours or 720 M 

- The time distribution of 

the program was standardized 

for the two experimental 

groups, and the difference was 

only in the learning method for 

each group. The first 

experimental group was learn 

by the interactive program 

using the 3D models. The 

second experimental group was 

through multimedia. 

- Before the interaction of 

each student alone with the 

three-dimensional program and 

multimedia program. The skill 

performance was presented 

continuously in order to form a 

general perception of the skill 

for students. 

Results 

Table (6) 

Significance of the mean differences between the (pre- post) and 

(post-post) measurements of the two Experimental groups in the 

level of  Overhead serve performance in volleyball 

Parameters 

First experimental 
(3D models) N 1 = 15 Mean 

Differences 
T 

value Pre Post 
M ±SD M ±SD 

Overhead serve 

performance 
9.14 2.54 11.56 2.50 2.42 5.68* 

Overhead serve 

performance 
9.20 2.55 10.39 2.48 1.19 3.94* 
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Follow Table (6) 

Significance of the mean differences between the (pre- post) and 

(post-post) measurements of the two Experimental groups in the 

level of  Overhead serve performance in volleyball 

Parameters 

Post measurement 

N=30 
Mean 

Differences 

T 

value 
First 

experimental 

Second 

experimental 

M ±SD M ±SD 

Overhead serve 

performance 
11.56 2.50 10.39 2.48 1.17 3.88* 

T Table value at a significant level (14, 0.05) = 1.76. 

T Table value at a significant level (28, 0.05) = 1.70. 

Discussion 

First research hypotheses: 

(3D models) 

The results of Table (8) 

show that there are statistically 

significant differences between 

pre and post mean values of the 

first experimental group (3D 

models) where the value of 

calculated (t) (5.68) is greater 

than the value of table (t) at a 

significant level (0.05), which 

indicates the higher level of 

skill performance for the post 

measurement. 

The researcher attributed 

the reason for these differences 

to the experimental variable 

only, which is represented in 

the three-dimensional 

interactive models. The 

researcher also attributes the 

progress made to relying on the 

complete clarity of the 

interactive models by 

explaining the angles of body 

parts in the skill performance 

in each model of the program, 

In addition to clarifying the 

performance of the skill 

through the active presenter 

and thus the higher level of 

skillful performance for the 

first experimental group 

(interactive models). 

Thus, the first 

hypothesis is achieved, which 

stated that there are statistically 

significant differences between 

the pre-and post-measurements 

for first experimental group 

(the interactive program group 

using the 3D models) in the 

skill level of overhead serve in 

favor to the post measurement. 

Second research hypotheses: 

(Multimedia) 
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 The results of Table (8) 

show that there are statistically 

significant differences between 

pre and post mean values of the 

second experimental group 

where the value of calculated 

(t) (3.94) is greater than the 

value of table (t) at a 

significant level (0.05), which 

indicates the higher level of 

skill performance for the post 

measurement to the second 

experimental group (the 

interactive program group 

using multimedia). 

 The researcher attributes 

the level of progress and 

improvement in these results to 

the experimental variable only, 

which is the use of the 

multimedia method in the 

learning of the skill in 

question. This indicates that the 

presentation of learning in the 

multimedia method has a 

positive effect on the skill and 

knowledge of the skill 

performance content through 

multimedia and information 

that helps to form a clear 

picture by text, sound and 

image of this skill (Overhead 

serve skill). 

This indicates that learning in 

the form of multimedia has a 

positive effect on the skill 

performance of students. 

Which is consistent with the 

study of “Ayat, Eman” (2016), 

“Rehab et al. ”(2013), 

“Medina” (2016), “Tarek, 

Ayman” (2006), “Ahmed” 

(2007), “Ayat”(2009), “Jean, 

Luyt” (2015), “Smorzewska” 

(2015), These studies indicated 

that the computer groups based 

on the use of multimedia 

method have a positive effect 

on the technical variables 

under consideration. 

Therefore, the second 

hypothesis is achieved, which 

stated that there are statistically 

significant differences between 

the pre-and post-measurements 

of the interactive program 

group using multimedia in the 

skill level of overhead serve in 

favor to the post measurement. 

 Third research 

hypotheses: 

  The results of 

Table (8) show that there are 

statistically significant 

differences in post mean values 

between the two experimental 

groups where the value of 

calculated (t) (3.88) is greater 

than the value of table (t) at a 

significant level (0.05), which 

indicates the higher level of 

skill performance for the first 

experimental group (interactive 

models group) than the second 

experimental group 

(multimedia group). 
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 This indicates that the 

progress in the skill level of the 

first experimental group 

compared to the second group 

is due to the reliance on the 3D 

interactive program and the 

diversity of models, images, 

sound, and video, thus the 

positive impact on the level of 

performance of the skill due to 

the attractiveness and 

effectiveness of the three-

dimensional models. 

The researcher also 

explained the reason for the 

difference between the two 

experimental groups by 

including the interactive 

program using the three-

dimensional models of the 

important technical points that 

were explained on the three-

dimensional model using 

Active presenter software as 

described and shown in 

appendix (7). 

Therefore, the third 

hypothesis is achieved, which 

stated that there are statistically 

significant differences between 

the two experimental groups in 

post measurements for the skill 

level of overhead serve in favor 

to the first experimental group 

(three-dimensional models). 

Conclusion 

- The multimedia program 

has a positive effect on the 

skillful learning under research 

in volleyball. 

- The interactive program 

using the three-dimensional 

models have a positive effect 

on the skillful learning under 

research in volleyball. 

- The three-dimensional 

models led to a higher level of 

skillful performance compared 

to the multimedia. 

Recommendations 

- Encouraging the use of 

3D models program for middle 

school students  because of its 

effect in raising the level of 

skillful performance. 

- Introducing programs 

designed through interactive 

models in the curricula of the 

middle schools (the preparatory 

schools). 
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