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Abstract

In light of rapid technological advancements and the digital transformation of education,
it is essential to empower classroom teachers with modern digital tools that enable
them to provide engaging and interactive learning experiences. This study aimed to
investigate the effect of using Blender on developing pre—service teacher's skills in
designing and producing three—-dimensional (3D) animated content through a training
program based on the Overlapping Waves Strategy.
The study employed a quasi—experimental design with a single group and three
measurements (pretest-posttest-delayed posttest). The participants included 28 third—
year female students specializing in classroom teaching at the faculty of Education,
University of Damascus. They were purposefully selected to ensure suitability for the
training program and the absence of prior experience with Blender. Data collection
tools included cognitive and performance—-based tests, observation rubrics, a survey to
measure students’ attitudes toward the program, and evaluation of a final project using
a Rubric. The results revealed statistically significant differences between pre—and
post—training scores in favor of post-training applications, indicating improvements in
both theoretical knowledge and practical skills in 3D animation design and production.
Moreover, a positive correlation was observed between cognitive achievement and
practical performance. Students also expressed highly positive attitudes toward the
training program. These findings highlight the effectiveness of combining modern digital
tools with structured instructional strategies to enhance interactive learning, knowledge
retention, and practical skill development.
The study provides an integrated training model that can guide the preparation of
classroom teachers, recommending the broader adoption of Blender and the
Overlapping Waves Strategy in teacher education programs. It also calls for future
research involving larger and more diverse samples and applications across different
educational levels, ultimately preparing teachers to meet the challenges of modern

digital education while fostering creativity and critical thinking among students.
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13- Recommendations and suggestions;

4+ Develop teacher preparation programs in faculties of education to align with the
requirements of digital transformation in education by integrating digital design
and 3D animation skills into the curriculum.

4+ Utilize specialized educational software, particularly open—source programs like
Blender, in the teaching process for their advanced technical capabilities that
support learning based on digital production.

+ Adopt modern teaching strategies based on interaction and cognitive
progression, such as the Overlapping Waves Strategy, due to their impact on
enhancing both cognitive achievement and practical skills among learners.

4+ Provide specialized digital learning environments within faculties of education,
equipped with the necessary tools and software to support learning of digital
design and 3D production skills.

4+ Organize specialized training programs for teachers and faculty members to
enhance their technical and pedagogical competencies in using modern digital
technologies in education.

+ Employ diverse and authentic assessment approaches, including cognitive tests,
performance assessments, practical projects, and observation rubrics, to
provide a comprehensive evaluation of learners’ cognitive, practical, and
affective outcomes.

4+ Conduct future studies on the use of advanced digital technologies, such as
virtual reality and augmented reality, to develop students’ digital design skills
and creativity.

4+ Conduct comparative studies between different teaching strategies in
developing digital skills and design thinking among teacher candidates.

4 Implement similar training programs with larger samples and in diverse
educational contexts to verify the generalizability of the study's results and to
enhance the effectiveness of teacher preparation programs in line with

contemporary digital education requirements.
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o Effectiveness of the program in developing practical skill performance;
The findings showed statistically significant differences between the students’ mean
scores in the pre—performance tests and the post—performance tests in favor of the
post-tests. This reflects a noticeable improvement in students™ mastery of the
practical skills related to designing and producing three— dimensional animation
using Blender.
e A positive correlation between cognitive achievement and skill
performance;
The results indicated a statistically significant positive correlation between students’
scores in the post cumulative cognitive achievement test and their scores in the
post—-performance tests. This suggests that the development of cognitive
knowledge contributes to supporting skill performance and improving students’
practical application abilities.
o Effectiveness of the program in improving the quality of the final project;
The evaluation results of the students’ final projects showed that mean scores
were higher than the hypothetical mean specified in the evaluation rubric. This
reflects the students’ ability to apply the acquired skills in producing integrated
digital educational animation projects.
e Positive students’ attitudes toward the training program;
The results of the students™ opinion questionnaire revealed highly positive attitudes
toward the training program in terms of its scientific content, training methods, the
use of Blender software, and the Overlapping Waves Strategy. Students reported
that the program enhanced their learning motivation and contributed to developing

their digital and creative skills.
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= Analyzing the collected data using appropriate statistical methods.

= |Interpreting and discussing the results in light of the theoretical framework and
previous studies.

= Presenting conclusions, recommendations, and suggestions for future
research.

12— Study results:
In light of the statistical analysis and processing of the collected data, the present
study reached a set of findings that reflect the impact of the training program based
on the use of Blender software according to the Overlapping Waves Strategy in
developing the skills of designing and producing three—dimensional animation
among classroom teacher students. The most significant results can be
summarized as follows;

o Effectiveness of the training program in developing cognitive
achievement; The results revealed statistically significant differences between
the mean scores of the experimental group in the pre-test in favor of the post-
application. This indicates the effectiveness of the training program in
developing theoretical knowledge related to concepts of designing and
producing three—dimensional animation using Blender.

o Sustainability of cognitive learning (learning retention):

The results showed no statistically significant differences between the mean
scores of the experimental group in the post-cognitive achievement test and
the delayed test. This indicates that the training program contributed to
maintaining the learning effect and enhancing students’ retention of the
acquired knowledge after a period of time following the completion of the

training.
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Reviewing instructional design models and selecting the most appropriate one;
consequently, a combination of the ADDIE model and the modified Kemp model

was adopted to design the training program.

Developing the training program and its accompanying assessment tools,
including;

o The comprehensive cognitive achievement test (pre—post-delayed).

o Pre-and post-cognitive tests for each training unit.

o The comprehensive performance-based test (pre—post).

o Pre-and post-performance tests for each training unit.

o Performance observation checklists.

o Training worksheets.

o The students’ attitude questionnaire.

Submitting the training program and instruments for expert review by specialists
in educational technology, curricula, and teaching methods, and making the
necessary revisions based on their feedback.

Conducting a pilot application with a small sample of third—year Class Teacher
students to ensure the clarity and applicability of the research instruments.
Implementing the main experiment after obtaining the required official
approvals, according to the following steps:

Selecting the study sample.

Administering the pre cognitive achievement test.

Administering the pre comprehensive performance test.

Administering pre—tests for each training unit.

Training the sample using the program designed according to the overlapping
waves strategy.

Administering post-tests for each training unit.

Administering the post cognitive achievement test and post—performance test.

Administering the students™ attitude questionnaire.
Administering the delayed cognitive achievement test 21 days after the post-

test to measure retention.
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A performance rubric for evaluating the trainees’ final projects according to

clearly defined criteria.

In addition, self-assessment and peer feedback strategies were employed as

supportive instructional tools to enhance students’ awareness of acquired skills;

however, these were not included in the statistical analysis.

Fourth; Students’ Attitude Questionnaire;

A questionnaire developed to measure students’ attitude toward the training

program in terms of its content, instructional methods, use of Blender software, and

the Overlapping Waves Strategy.

11- Study Procedures:

The study followed a sequence of systematic methodological procedures as

outlined below:

Reviewing educational literature and previous studies related to 3D animation
design and production, Blender software, and the Overlapping Waves Strategy
to inform the theoretical framework and research instruments,

Conducting a pilot study with a group of Class Teacher students at the Faculty
of Education, University of Damascus, to assess their familiarity with 3D
animation technologies and Blender software and to identify training needs
using a specially designed questionnaire.

Identifying the essential main and sub-skills required for 3D animations design
and production using Blender, based on specialized references and previous
studies.

Collecting and organizing instructional content related to Blender software and
3D animations skills suitable for class teacher students.

Defining the main stages and procedures of the overlapping waves strategy in a

manner consistent with the nature of the targeted digital skills.
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First; Training Needs Assessment Questionnaire:

A questionnaire designed to identify the training needs of Faculty of Education
students at the University of Damascus regarding 3D animation design and
production skills using Blender software. This instrument was used during the

planning and preparation stage of the training program.
Second; Experimental Treatment Instrument (The Training Program):

The experimental treatment consisted of a training program designed
according to the ADDIE model and modified Kemp model, aiming to develop 3D
animation design and production skills among class teacher students using Blender

software in accordance with the Overlapping Waves Strategy.
The program relied on several supporting training tools, including;

o Trainer's guide.

o Trainee's handbook.

o Interactive presentations.
o Instructional videos.

o Practical application files.
o Simulation activities.

o Training worksheets.
Third; Measurement and Evaluation Instruments;

These instruments were used to assess the effectiveness of the training program

and included;

o A comprehensive cognitive achievement test (pre—post-delayed).
o Pre—and post-cognitive achievement tests for each training unit.
o A comprehensive performance—-based test (pre—post).
o Pre-and post-performance tests for each training unit.

o Performance observation checklists.
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—No prior experience in using Blender software.
— Full Commitment to attending all training sessions.
—Possession of Basic computer skills.

The purposeful sampling method was chosen to ensure sample homogeneity and
to control for prior experience that might influence the study results, in line with the
nature of the training program, which focuses on developing specialized digital

skills requiring structured and intensive training.
9-Study Limits;

In light of the study objectives and procedures, the limitations of the study were

defined as follows;

Temporal limits; The study was conducted during the Second semester of the

academic year 2023/2024.

Spatial limits; The study was limited to the Faculty of Education at the University

of Damascus.

Human limits; The study was applied to a sample of 28 third—year class teacher
students at the Faculty of Education, University of Damascus, selected based on
specific criteria, including full attendance of training sessions, absence of prior

experience with Blender software, and possession of basic computer skills.

Scientific limits; The Study focused exclusively on the cognitive and practical
skills related to the design and production of 3D animations using Blender
software, as specified in the content of the training program designed according to

the Overlapping Waves Strategy.

10- Study Tools:

To achieve the objectives of the study, the researcher developed and utilized the
following instruments:
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= A post—administration questionnaire to measure students’ opinions toward the
program.

= Evaluation of the final project produced by the participants.

This methodology was selected due to its suitability for applied educational
research that aims to investigate the impact of an independent variable-namely,
the training program based on Blender software and the Overlapping Waves
Strategy—on several dependent variables, including cognitive achievement, practical
performance, students’ attitudes toward the program, and the level of final project

accomplishment.

To minimize the influence of extraneous variables, the researcher controlled

several factors, including;
* Standardizing the training environment for all participants.
* Delivering the same training content using identical instructional methods.

*Employing unified measurement instruments whose validity and reliability were

verified.
8-Study Community and Sample;

The study community consisted of all third—year classroom teacher students
enrolled in the Faculty of Education at the University of Damascus during the
academic year 2(023/2024 , totaling approximately 500 students, according to
official records from the Student Affairs Department. This population was selected
due to its academic suitability for the content of the training program, as well as
students’ readiness to acquire digital design and educational production skills. In
addition, these students were enrolled in the course 'Integrating Technology in
Education’, which provided an appropriate academic context for implementing the

proposed training program.

The Study Sample was selected using purposeful sampling, and consisted of 28
female students from the third—year class teacher specialization, based on the

following criteria;
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6— study hypothesis;

—There are no statistically significant differences between the mean scores of class
teacher students on the pre cognitive achievement test and the post cognitive

achievement test.

—There are no statistically significant differences between the mean scores of class
teacher students on the post cognitive achievement test and the delayed cognitive

achievement test.

—There are no statistically significant differences between the mean scores of class
teacher students on the pre practical performance tests and the post practical

performance tests.

—There is no statistically significant correlation between the scores of class teacher
students on the post cognitive achievement test and their scores on the post

practical performance tests.

—There are no statistically significant differences between the mean scores of class
teacher students on the students’ attitude questionnaire toward the training

program.

—There are no statistically significant differences between the mean scores of class
teacher students in the final project evaluation, as assessed according to the
specified performance criteria (Rubric).

7-Study Method;

The study adopted a quasi—experimental design using a one—group pre—test/post-

test approach. The research included;

= Pre—and post-tests to measure cognitive achievement and practical
performance.
= A delayed cognitive test administered 21 days after the completion of the

training program to measure retention of learning.
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Investigate the effectiveness of the program in improving cognitive achievement
and practical performance.
Measure students’ retention of learning after a period of time.

Explore students’™ perceptions toward the training program.

4- Study Questions;

The study seeks to answer the following main question; What is the effect of using
Blender software on developing class teacher students'3D animation design and
production skills according to the Overlapping Waves Strategy?

The following sub-questions stem from this main question;

O

O

5-

What are the required 3D animation design and production skills for class
teacher students?

What is the level of students” mastery of these skills before implementing the
training program?

What are the characteristics of the Blender-based training program designed
according to the Overlapping Waves Strategy?

Avre there statistically significant differences between the mean scores of students
in the pre-and post-tests attributable to the training program?

Are there statistically significant differences between post-test and delayed-test
scores indicating retention of learning?

What are students” attitudes face during training?

Study Variables;

First; Independent Variable; The training program based on Blender software

according to the Overlapping Waves Strategy.

Second; Dependent Variables;

—-Cognitive Achievement; Measured through a comprehensive cognitive

achievement test (pre—post—delayed) and unit-based tests.

—Skill Performance (Practical Skills): Measured through performance—-based

tests, observation checklists, rubrics, and the final project.

-Students” Attitudes toward the Training Program; Measured using an attitude

questionnaire.
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2- Significance of the Study;

The significance of this study lies in addressing one of the contemporary trends in

integrating digital technologies within teacher education through combining 3D

design software with modern pedagogical strategies based on gradual and

cumulative learning.

The theoretical importance lies in enriching educational literature by integrating

Blender software with the Overlapping Waves Strategy, thereby contributing to

bridging a research gap in Arabic educational studies related to developing 3D

animation design skills among pre-service teachers.

Practically, the study presents a scientifically designed training program that can be

implemented in faculties of education to enhance students™ digital and applied

skills, it also provides objective assessment tools including cognitive tests,

performance assessments, observation checklists, and project evaluation rubrics.

Professionally, the study contributes to preparing future teachers for the demands

of the digital labor market by equipping them with advanced skills in digital content

creation and educational media production.

3- Objectives of the Study;

The study aims to design a training program based on Blender software and the

Overlapping Waves Strategy and to measure its impact on developing 3D

animation design and production skills among pre—service primary— school

teachers. The study specifically seeks to;

= |dentify the essential skills required for designing and producing 3D animation
using Blender.

= Develop a training program based on Blender and the Overlapping Waves

Strategy.
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1- study problem:

The study problem lies in the weakness observed among pre—service primary—
school teachers in the skills required to design and produce 3D animations using
Blender software. Through her teaching experience and supervision of teaching
practice at the Faculty of Education at Damascus University, the researcher noticed
that although students show considerable interest in modern educational
technologies, the practical component of the course 'Integrating Technology in
Education' lacks systematic training in the practical skills associated with 3D design
and animation production.

A preliminary exploratory study conducted on a sample of 15 third—year students
revealed that;

= 03.3% had never heard of Blender before,

= 03.3% had no previous experience in animation design,

» 100% had never produced an animated film,

= 100% had not attended any training courses in animation production,

= 86.7% rated their knowledge in this field as nonexistent.

This weakness can be attributed to the absence of structured training programs
based on modern educational approaches and the limited integration between
theoretical knowledge and practical application in digital design. Consequently, a
gap exists between the theoretical knowledge acquired by students and their actual
practical skills.

Accordingly, there is a need to design a training program based on the Overlapping
Waves Strategy, which organizes learning in a gradual and cumulative manner and
contributes to developing both cognitive and practical performance among

students.
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ABSTRACT OF THE STUDY IN ENGLISH

Introduction:

In Light of the Rapid Digital Transformation in education, the integration of
advanced digital tools has become an essential educational requirement,
particularly in teacher preparation programs. Such tools play a significant role in
enhancing interactive learning and developing learners’ technical and creative
skills. The role of the teacher is no longer limited to transmitting knowledge; rather,
teachers have become designers of interactive learning experiences capable of
transforming abstract concepts into dynamic educational experiences that promote
deep understanding and support creative thinking.

Designing and producing Three—Dimensional (3D) animation represents one of the
fields that combines visual creativity with technological application. It enables
prospective teachers to adopt production—-based learning approaches that enhance
both technical and creative competencies. In this context, Blender represents a
suitable educational tool as it is an open-source software providing advanced
capabilities in modeling, animation, rendering, and visual production, making it
appropriate for educational environments with limited resources.

Despite the potential benefits of using 3D animation in education, the review of
literature indicates that most previous studies have focused primarily on the
technical aspects of animation software without linking them to modern pedagogical
strategies based on sound theoretical foundations. Furthermore, a clear research
gap exists in Arab educational studies addressing the preparation of primary—
school teachers in the use of 3D design tools, particularly studies employing the
Overlapping Waves Strategy, which provides a gradual and systematic framework
for developing both cognitive and practical skills.

Therefore, the present study aims to investigate the impact of using Blender
software within the framework of the Overlapping Waves Strategy on developing
3D animation design and production skills among pre-—service primary—school
teachers. The study also explores students’ perceptions of this type of learning and
identifies the major challenges associated with its implementation in educational

contexts.
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