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Abstract

This paper discusses the reality of mathematics education researchers in terms of:
methodology, samples, tools, and the thematic trends. It also sets a model for building a
proposed future map for mathematics education research in view of the pillars of Vision 2030.
The study used the descriptive analytical method, and the sample consisted of reviewing 51
researches in mathematics education. The results indicate that the majority of mathematics
education research was descriptive. The research sample was also focused on students, and
the method of simple random sampling. The majority of researches relied on one tool for the
researchers design, and the tests were the most used. Researches also focused on the primary
stage. The largest percentage of mathematics education, research aimed to measure the
impact and effectiveness of teaching aids and techniques. The research provided a model for
aresearch map that guides the course of future research in the field of mathematics education
from the perspective of the goals and objectives of the Vision 2030.

Keywor ds. Research map, Vision 2030, Mathematics education research
1. Introduction

Educational studies are an important field of scientific research. It seeksto identify educational
problemsin the society, prioritize, analyze them scientifically, and devel op scientific solutions
for their treatment (Ibrahim & Abdel-Majid, 2006).
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With increasing interest in educationa research and increasing the number of institutions,
periodicals and conferences concerned with it, it still suffers from many problems and the most
important problems confirmed by the studies.

\ Macrothi“k Journal of Educational Issues

- The weakness of linking educational research to the comprehensive development plansin our
Arab societies, and the lack of interest of the implementing agencies in the results of research
and studies.

- Absence of educational research policies and clear research plans.
- Scattering research efforts, lack of seriousness, and create a sense of non-necessity.

- Lack of coordination in research between institutions, but within the same institution
sometimes. Through arepetition of research in terms of content and objectives.

- The absence of research maps through which graduate students work has led to the
prolongation of the registration period for degrees, and thus the period of obtaining it, on the
one hand. It has also made the subjects and recorded research seem isolated islands and have no
real value to science and society.

Al-Baadi (1989) pointed to the low level of quality of educational research prepared by the
researchers, the lack of theoretical and applied importance of this research and its focus on
some type of research at the expense of other species. Al-Salem (2003) pointed out that most of
the research projects submitted by postgraduate students do not deal with contemporary
scientific, and social issues, asthey deal with theoretical and historical issuesthat have nothing
to do with reality and may not contribute to promoting the ambitious development projects
currently being sought by the state.

To solve these problems, we need scientific research emanating from the classification,
planning and systematic guidance of its areas, and priorities enriches the research process and
unitesits efforts and directsit to the requirements of the research areas on the one hand and the
requirements of sustainable devel opment and state plans on the other. This paper was discussed
in an attempt to draw up a proposed vision for a proposed future map for research in
mathematics education in Saudi Arabia under the foundations of Vision 2030.

Harb (2013) refers to the absence of research policy for educational research. There are no
clear criteriato guide educational research or employ resources to serve the educational issues
of research priority, which led to the absence of the research map in the educational
departments of the faculties of education. Azab (2013) points to a number of obstacles and
problems facing educational research, including the absence of a clear policy in which
educational research is conducted, the lack of coordination between educational research
ingtitutions, and the lack of linking the research effort to the goas of comprehensive
devel opment.

Al-Salem (2003) believes that one of the most important impacts of postgraduate programsin
Saudi universities is a clear repetition of the subjects of the approved and recorded messages
due to the lack of clarity regarding the subjects that were approved and the absence of a
biographical control of the messages at the local level. Researchers have difficulty finding the
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right subjects for their messages, resulting in arepetition of a number of topics already studied
(Alshaya, 2007). The Center for Research Excellence in the Development of Science and
Mathematics Education at King Saud University (1430H) stressed the need to prioritize
scientific research.

The study of Al-Muatham (2007) confirmed the lack of research in the teaching of
mathematics as a research map that guides researchersin thisfield and starts from an adequate
and accurate survey of trends in mathematics education in Saudi Arabia.

Itisclear that aresearch proposal is needed to guide future research in the field of mathematics
education from the perspective of the goals and objectives of the Vision 2030.

The study problem is summarized in the following questions:

(1) What is the reality of mathematics education research in the Kingdom of Saudi Arabia
during the period (2014-2018) in terms of: research methodology, sampling (type, method of
selection), tools (number, type, source)?

(2) What are the objective orientations of mathematics education research in the Kingdom of
Saudi Arabia during the period (2014-2018)?

(3) What isthe proposed scenario for aresearch map that will guide future research in thefield
of mathematics education in view of the foundations of Vision 20307?

2. Literature Review
2.1 Research Map

Maps are used as effective scientific toolsin the fields of developmental, economic, socia and
educational planning at the local and regional levels and vary according to the target and the
desired purpose, including school, demographic, economic and other maps. In the field of
education, educational maps work to diagnose the educational reality from its various
dimensions internally and externaly to reveal the strengths and weaknesses in this redlity
according to certain criteria and indicators (Amer, 2007).

The educational map is defined as “a set of maps prepared for the purpose of diagnosing the
educational reality from its various dimensions within and outside the school, in order to reveal
the strengths and weaknesses of this reality according to the criteria and certain influences’
(Abdul Hay, 2006). The educational map represents a program that translates the planning
process into clear and precise stages and steps that are specific to specific times and placesin
order to achieve the desired educational goals in a scientific way, including the study of the
educational reality and its diagnosis and a future vision of what educational services should be
in light of the available resources and capabilities according to the requirements of the
environment. The importance of educational maps lies in their ability to provide educational
data and data that serve the planners and educational policies to achieve consistency and
integration between educational activities and to determine the future expectations of
education in the light of the current situation and what future educational development requires
in providing solutions for the future and directing education in a balanced and balanced
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direction, with the needs of social and economic development (Amer, 2007).

The concept of the research map islinked to the concept of educational maps where thereis a
minimum of common elements between the research map and the educational map. The
research map is one of the types of educational maps used to direct and rationalize scientific
research. It represents the future development of education and is drawn up and formulated
within the framework of the development plan. Al-Astadh and Al-Hajjar (2005) defined it asa
“realistic and future vision for educationa research that clarifies the qualitative and
guantitative aspectsrelated to the extent to which these researches conform to the requirements
of development in society and meet its needs’.

In view of the literature that dealt with the areas of research in the teaching and learning of
mathematics, there are many previous efforts and attempts by specidists in the field of
mathematics education (international and Arably) to identify areas of research in mathematics
education based on long experience in the field of educational research, such as Brophy (1987),
Where he presented arange of areasthat he believes need to be studied and studied in the future.
The most important of these areas: linking curriculum research to research psychology in
mathematics, in so-called psychol ogical mathematics research, focus on limited polarity units,
teaching to stimulate motivation, activate the mathematical thinking. The Center for Research
Excellence in the Development of Science and Mathematics Education at King Saud
University (2009) adopted an exploratory study to identify “research priorities in science and
mathematics education in the Kingdom of Saudi Arabia’ and aimsto identify areas of research
in science education and general and secondary mathematics, The study was chosen by agroup
of experts in the teaching of mathematics, and the application of the method of Delphi on two
rounds, the first round aims to identify the views of experts on the subject of the study, and the
second round to reach an agreement between the views of experts and the results of the study
by identifying eight major research areas:

(1) Learning mathematics.

(2) Teaching Mathematics.

(3) Math curriculum, mathematics education policies and standards.

(4) Evaluation in Mathematics Education.

(5) Preparing and qualifying mathematics teachers.

(6) Cultural and social diversity and gender differencesin mathematics education.
(7) History, philosophy and nature of mathematics.

(8) Education techniques.

Mina (2002 AD) also identified a number of postulates that he believes represent the basis on
which future mathematics and educational research will be built. The most important of these
are:

- Mathematicsis an existing field of knowledge. Hence, it cannot be viewed in isolation from
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contemporary and future trends in knowledge science.
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- Education must keep pace with the existing knowledge developments by addressing
knowledge in an integrated manner and focusing on solving problems and avoiding the idea of
simplification or reduction. This will only be achieved by following unconventional methods
of teaching (self-learning, group work, dialogue, brainstorming...) and bringing about
fundamental changes in methods and tools of evaluation.

- The need to develop new mathematics to represent “consistency behavior”, such as chaos
theory and disaster theory.

- Thought is not governed by logic, but rather the closest to health is that logic is governed by
thought. Thisresulted in looking at induction and reasoning as integrated methods of thinking.

- Looking ahead is an essential part of knowledge.

- Education of the future is supposed to be built on the basis of multiple intelligences, which
requires awide range of choicesin the content of the study, and flexibility in its organization.

Abrahiem’s (1984) study is one of the studies aimed at determining trendsin scientific research
in the field of teaching mathematics. The study aimed to determine the trends of scientific
research in the field of teaching mathematics in the basic education stage in Egypt. The study
sample consisted of (61) researches from mathematics education research, which were
classified into (16) different fields. The results of the study were as follows:

- Multiple areas of research regarding the mathematics of basic education.

- The absence of an organized research map for the efforts of researchers. The research is
carried out according to the researcher’s own efforts in choosing his subject without
coordinating or linking with other researchers or without a general research map pertaining to
the basic education stage.

In the field of setting priorities and directions of research in the field of teaching and learning
mathematics in the Kingdom of Saudi Arabiacame the study (Al-Muatham, 2007), which aims
to identify the research trends (methodol ogies and objective) for the research of mathematics
education in postgraduate studies in the universities of Saudi Arabia. The most important
findings of the study all studies in the teaching of applied mathematics, most of them
guantitative, focused on the two descriptive, and then experimental, methodologies were the
most descriptive method used.

Khalifa's study (2002) aimed to identify the trends of educational research for teachers of
mathematics education, the path of the educational renewa movement of these researchesin
Egypt, and the role of those researches in the development of mathematics education. The
sample of the study was limited to the research of the professor of mathematics education in
Egypt (Professor Degree), which is (13) professors, and included all the research, articles and
books that were made available to the researcher and (245) research and writing and writing.
The researcher concluded that: The majority of these researches were individual. And that the
largest proportion is based on the experimental approach in the design of the control and
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experimental groups or the tribal and remote test.

Al-Shaya's (2007) study aims to know the orientations and characteristics of a master’s thesis
in the approved scientific education in the Faculty of Education, King Saud University. The
researcher analyzed the content (94) research, and the study tool in which the analysis card
prepared by the researcher. The study concluded with a number of results: regarding the study
orientation:

Courses. Science courses at the secondary level (28.8%) and intermediate (19.1%) are the most
targeted stages of education.

Genera objectives of science education: The acquisition of scientific knowledge gained the
most attention (54.3%), the acquisition of practical skills (22.3%), the development of
scientific trends, tendencies and interests (9.6%). while no message was concerned about the
importance of science and scientists efforts.

The objectives of science education: Most of the messages focused on the purpose of scientific
knowledge (60.6%), followed by the scientific method (38.3%), persona needs (25.8%), the
purpose of community issues (10.6%), The purpose of directing students to future occupations
available in the fields of science are not covered by any message.

Al-Al-Balawi’s study (2010) aims at identifying the main and secondary research areas and
priorities in the teaching and learning of mathematics in Saudi Arabia. The study results in
limiting research fields in teaching and learning mathematics in eight main areas:

- Learning mathematics: This includes research on how to learn mathematics and the
conceptual development of mathematics learners and the intellectual growth associated with
learning mathematics as well as their attitudes, motivation and beliefs towards mathematics
and learning, and also includes research on the learning environment and teaching mathematics
of life and practice, the effectiveness of these methods.

- Teaching Mathematics: This includes research on the genera teaching methods and
applications in the field of teaching mathematics, as well as research on the methods of
teaching specific subjects of mathematics, teaching and learning in mathematics laboratories,
and the attitudes of mathematics teachers and their motivation towards mathematics and
teaching.

- Math curriculum and mathematics education policies and standards: This section includes
research on the curricula of mathematics in terms of history, construction and development, as
well as in terms of integration with science curricula and their overlap with other school
curricula, and also includes this policy and standards of mathematics education.

- Evaluation in the teaching of mathematics: This includes research on the evaluation of the
content of mathematics books and evaluate the efficiency of mathematics teachers and the
evaluation of systems and programs related to teaching mathematics as well as the evaluation
of research in mathematics education.
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- Preparation and qualification of mathematics teachers. This includes research on the
preparation of the teacher for service and professional development during and includes
standards and policies for the rehabilitation of teachers of mathematics and their choice of
service.

- Cultural and socia diversity and gender differences in mathematics education. Thisincludes
research on the teaching of mathematics and the cultural, social and economic differences of
learners. It also includes research on gender differences in learning mathematics, as well as
teaching and teaching mathematics to gifted students with special needs and low achievers.

- History, philosophy and nature of mathematics. This includes research on the philosophy,
nature and history of mathematics and learning, and also includes research on the ethics of
science and its principles related to the teaching of mathematics.

- Education techniques: This includes research on the integration of teaching techniques with
the teaching and learning of mathematics and the evaluation of learning mathematics and
includes research on the use of technology in the laboratories of mathematics and research on
e-learning and distance learning.

The study of Al-Maatham (2013) also aimed to analyze the scientific production in
mathematics education published in Gulf magazines to identify the methodological and
objective approaches. She followed the content analysis approach and used a card to analyze
164 rigorous mathematics education papers published in 30 Gulf Court magazines. And
concluded a number of results, the most important of which:

In the field of methodological trends: Most of the scientific production went towards applied
research. Applied research focused on the quantitative approach, especially the descriptive and
experimental methods. The survey method was the most descriptive, and then associative,
method. This production targeted human societies; students were the most targeted groups of
human society, then teachers. The research that used onetool issimilar to the one with its many
tools. The largest trend was the share of achievement tests, and then the measures of al kinds.
Therest of the instruments, such astheinterview and the analysis and observation card, did not
receive sufficient attention in that production.

In the field of objective orientations: the scientific production focused on the study of general
and postgraduate education. The primary stage (in both lower and higher branches) was the
most targeted, then intermediate, level of general education. Most of the scientific production
focused on studying the variables of the learner, then the curriculum, and decreasing his
interest in the teacher and the learning environment. The curriculum variables were concerned
with the study of teaching and learning methods, educational methods and teaching techniques,
mathematical content, and less attention to textbooks, activities and goals. He focused in the
branches of content on the study of numbers and processes, and then engineering and algebra,
and in its operations to solve the mathematical issue. And was interested in studying the
cognitive aspects of the learner, and then emotional, and less targeting of the technical aspects.
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2.2 Future Features of Education under the Vision of Saudi Arabia 2030

The Kingdom has adopted a comprehensive planning approach since its inception with the
five-year plans, asit is the ideal framework for guiding development paths towards coherent
and integrated goals. This development planning took into account the balance between
economic growth and the preservation of great values and legacies. The successive
development plans were adopted according to ascientific approach, which allowed the rational
use of national resources, which enabled the Kingdom to achieve significant developments,
reflected in the great rise witnessed by various indicators of economic and social development.

The final document entitled “ Transforming our world: the sustainable development map for
2030 was adopted at the United Nations Summit held at United Nations Headquarters from 25
to 27 September 2015, which includes 17 goals, 169 goals, (229) indicators. The aspirations of
the Kingdom to realize the goals of the development plans, including the Vision 2030 to
promote the community, are reflected in the vision: “Our ambition is to build a more
prosperous country where every citizen has a wish and the future of our homeland.
Opportunities for al”. The fourth objective of the objectives of sustainable development of
education, which consists of seven goas, and three means of implementation, provides:
“Ensuring afair and inclusive education for all and enhancing lifelong learning opportunities
for al” (Al-Ama’i, 2018). In order to build the capacity and capabilities required to achieve the
ambitious goals of the vision of Saudi Arabia 2030, the need to launch the National
Transformation Program as an executive vision program was launched at 24 government
agencies based on the economic and development sectors. And the establishment of the
infrastructure is necessary to achieve the vision and to accommodate its ambitions and
requirements.

The participation of the Ministry of Education within the State sectorsin the construction of the
National Transition 2020 program, where challenges to education, building general education
goals and performance indicators, as well as building educational and educational initiatives
for the national transformation program, were monitored.

General objectives of the Ministry of Education in building the National Transition Program
2020:

- Ensure fair and inclusive education for all and promote lifelong learning opportunitiesfor all.
- Improve the recruitment, rehabilitation and development of teachers.

- Improving the educational environment that stimulates creativity and innovation.

- Improving the financial efficiency of the education sector.

- Development of curricula and methods of education and evaluation.

- Enhance the values and skills of students.

- Strengthen the capacity of the education and training system to meet the requirements of
development and labor market needs.
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- Increasing participation of the private and private sector in education and training.

Education isone of the pillars of an important knowledge economy, and therole of educationis
central to building a knowledge economy in any society. The vision of the Kingdom of Saudi
Arabia 2030 and the National Transition Program 2020 have confirmed the great role of Saudi
universitiesin the coming period. The vision and the program confirmed the role of universities
in qualifying the national human resources qualitatively qualifiesfor the needs of the next stage
to meet the needs of the labor market and the requirements of sustainable development.
Scientific research has become an important knowledge commodity that countries compete to
spend on. They contribute to the comprehensive and sustainable development of societies if
research results are trandlated into a productive commodity that can be marketed and invested
through the devel opment of technology incubators and businessincubators that transform ideas
into products they are marketed and invested (Al-Khalifa, 2015).

Moreover, scientific research supports the important roles of the scientific research and
development of researchers in universities, which requires attention to the creation of the
knowledge environment of the academic communities through the establishment of scientific
concepts, research skills and ethical standards to achieve the highest quality in the research
content to meet the requirements of transition to the knowledge society and economy
(Al-Salahi, 2017).

Based on the above, the current research focused on the future features of education in
accordance with the goals of the vision of Saudi Arabia 2030, which represents aroadmap for a
new phase in the history of the Kingdom. The mathematics education system and its inputs,
outputs and processes are primarily concerned with achieving the goals and policies of
development plans to drive the economy by bridging the gap between the outputs of education
and the demands of the labor market.

3. Method

The study used the descriptive analytical approach, which is the type of research that amsto
describe the phenomenon studied in terms of nature and degree of existence only, which is
defined as “a method of research aimed at the quantitative and systematic description of the
content and thus reach the researcher to issue a certain ruling on the predominant trend in a
particular case” (Assaf, 2010). To achieve the aims of the study, the study sample was chosen
from (51) researches as follows:

- Mathematics education researches which was deposited during the period (2014-2018) in the
King Fahd National Library with atotal of (17) researches.

- Mathematics education researches which was published in the Journal of the Saudi Society
for Educational and Psychological Sciences (Justin) starting from the number (44 on March
2014) to the number (62 on September 2018) and its number (16) research.

- Mathematics education researches which was published in Taibah University Journal for
Educational Sciences, which was carried out in the Kingdom of Saudi Arabia, which was
published in the beginning of volume (9) No. (1) in 2014 AD to volume (12) No. (3) in 2017
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CE The number of them is one (1) only.

- Mathematics education researches which was published in the book of the Fifth Conference
on Mathematics Education and Learning, 2017, which belongs to the Saudi Society for
Mathematical Sciences (Jisr) and its number (17).

The Analysis Card was prepared for the analysis of mathematics education research consists of
three axes related to the analysis of the research methodology in terms of: determining the
research methodology used, the sample (its type, method of selection), tools (number, type,
source), and two axesrelated to the analysis of the research topic in terms of : type of education,
the targeted academic stage, and the overall goal of research. To ensure the suitability of the
card, it was presented to five specialistsin the field of educational research and expressed their
agreement to the suitability of the axes of the analysis card for the purpose of the study. The
data were processed statistically by frequency and percentage.

4. Findings and Discussion
4.1 The First Question

What is the reality of mathematics education research in the Kingdom of Saudi Arabia during
the period (2014-2018) in terms of: research methodology, sampling (type, method of
selection), tools (number, type, source)?

To answer this question, the methodol ogy of mathematics education research conducted during
the period 2014-2018 was analyzed and the methodology used in scientific research was
determined in the following types. experimental, descriptive, historical, case study, mixed,
qualitative, content analysis, And percentages of research on mathematics education. The
results were as shown in the following Table 1.

Table 1. The redlity of mathematics education research in the Kingdom of Saudi Arabia
during the period (2014-2018) in terms of research methodol ogy

Sudy method Repetitions Percentage
Experimental 21 40%
Descriptive 26 50%
Historical 0 0%

Case study 0 0%

Mixed 0 0%
qualitative 1 2%
Content Analysis 3 6%

Other 1 2%

Total 52 100%
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The highest percentage of the descriptive approach was the descriptive research 50% of the
mathematics education research during the period (2018-2018). The experimental research rate
was 40%. The rest of the research methods included qualitative analysis, 10% of the total
mathematics education research during the period (2014-2018).

In analyzing the samples in mathematics education research during the period (2014-2018) in
terms of type and method of selection, the results were as follows:

Table 2. The redlity of mathematics education research in the Kingdom of Saudi Arabia
during the period (2014-2018) in terms of type of research sample

Sudy sample Repetitions Percentage
Faculty members 2 4%
Educational supervisors 2 4%
Teachers 17 31%
Pre-service teachers 1 2%
Sudents 26 48%

Special class of students 2%

Books and study documents 9%

Parents 0%

Research and scientific studies 0%

oo |oOo|0 |k

Others 0%

The research focused on the students as a sample. The percentage of research applied to the
students was 48%, followed by the teachers with 31%. While the lowest proportion was in
research dealing with books, study documents, private student groups, educational supervisors,
faculty members, and pre-service teachers.

In terms of sample selection, the results were as follows:
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Table 3. The redlity of mathematics education research in the Kingdom of Saudi Arabia
during the period (2014-2018) in terms of sample selection

Method of sample selection Repetitions Percentage
Simplerandom 24 47%

I ntentional 19 37%
Cluster 5 10%

Strict 0 0%
Regularly 0 0%

Class 3 6%
Sample of chance 0 0%

Others 0 0%

In the analysis of the data in Table 3, most of the mathematics education research was chosen
by simple random sampling method 47%, which is about half of the study sample. The sample
was then chosen in a deliberate manner 37%, Cluster 10% of the study sample.

The data collection tools used by mathematics education research were analyzed during the
period (2014-2018), and were addressed in three aspects (number, type, and source). The
results were as follows:

Table 4. The redlity of mathematics education research in the Kingdom of Saudi Arabia
during the period (2014-2018) in terms of the number of data collection tools

No of tools Repetitions Percentage
Onetool 30 59%
More than one tool 21 41%
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Table 5. The Reality of mathematics education research in the Kingdom of Saudi Arabia
during the period (2014-2018) in terms of type of data collection tools

Type of tool Repetitions Percentage
A questionnaire 8 11%
Interview 4 6%

Scale 8 11%
Content analysiscard 7 10%

Note 8 11%

Test 25 35%

Other 11 15%

Table 6. The reality of mathematics education research in the Kingdom of Saudi Arabia
during the period (2014-2018) in terms of source data collection tools

Sour ce of tool Repetitions Percentage
Resear cher design 46 87%
Ready 6 11%
Development of the resear cher 1 2%

In terms of the number of tools used, in terms of the datain Table 5, most of the research was
based on one tool, although the percentages were relatively close. The percentage of research
on mathematics teaching using one tool reached 59%, while the research used more than one
tool 41%. In terms of the type of tools used, the most commonly used is the test 35%, followed
by (other), which is represented in training programs 15%. The rates of observation,
measurements and questionnaire are equal to 11% of mathematics education research tools
during the period (2014-2018). And finally, the analysis cards 10% and interview 6%. In
terms of the source of the tool used, the results of the analysis of the source of thetoolsin which
data were collected in mathematics education research during the period from (2014-2018).
The percentage of toolsthat were designed by researchers 87% isthe largest proportion. Thisis
followed by ready tools that have been used in previous studies, which amounted to 11%, and
the lowest percentage of tools developed by the researchers in only one research 2%.

4.2 The Second Question

What are the objective orientations of mathematics education research in the Kingdom of
Saudi Arabia during the period (2014-2018)?

To answer the second sub-guestion of the study, Researches of education mathematics in
Saudi Arabia during the period (2014-2018) was analyzed in the axis of the type of education
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and the stage of study. The overall objective of the study was analyzed. The frequencies and
percentages of the categories included in the analysis card were calculated and the results
were as follows:

Table 7. Trends in mathematics education research in the Kingdom of Saudi Arabia during
the period (2014-2018) in terms of type of education

Type of education Repetition Percentage
high education 6 12%
general education 43 83%
Special education 1 2%
Technical 0 0%

Senior Education 0 0%

Other 2 4%

Researches of education mathematics in Saudi Arabia during the period (2014-2018) focused
on general education. The percentage of research in general education 83% was very high,
followed by studies in higher education 12%, Then special education by 2%, then (other),
which is in the study of international curricula by 4%, and did not address the research
technical and technical education and adult education.

With regard to the school stage, the results were as follows:

Table 8. Trends of mathematics education research in the Kingdom of Saudi Arabia during
the period (2014-2018) in terms of the school stage

Educational level Repetition Percentage
Pre-primary 0 0%
Primary stage 24 47%
Middle school 14 27%

High school 7 14%
University stage 6 12%
Graduate Sudies 0 0%

From Table 8 it is clear that the primary stage is the most repetitive stage, with 47%,
intermediate 27%, secondary 14% and undergraduate 12%. Research on pre-primary
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(kindergarten) and postgraduate studies has been lacking. The researcher believes that the
reason that the primary stage is the most important target groups of research may be due to
the basis for the subsequent stages. While the lack of interest in the kindergarten stage may be
due to the fact that it is not considered formal and compulsory education in the Kingdom,
except for the lack of governmental educational institutions that are interested in this stage.

In analyzing the trends of mathematics education research in the Kingdom of Saudi Arabia
during the period (2014-2018) in terms of the overal objective of the research, the results
were as follows:

Table 9. Trends of mathematics education research in the Kingdom of Saudi Arabia during
the period (2014-2018) in terms of the overall objective of the research

The goal of the research Repetition | Percentage
Survey and study the reality of educational problems and phenomena 9 17%
Measuring the impact or effectiveness of educational programs, methods, 5 11%
strategies and teaching approaches

Measuring the impact and effectiveness of teaching methods and techniques 15 28%
Tracking educational problems and phenomena over time 0 0%
Evaluation and evaluation of performance and educational practices 3 6%
Analysis of study documents (eval uation-implementation-devel opment-design) | 6 11%
Types of knowledge and mathematical processes 0 0%
Branches of mathematics content 0 0%
Compare educational experiences or practices 0 0%
Predicting and anticipating the educational future, and research orientations 0 0%
and post-analysis

Detection of relationships and causes of behavior and educational phenomena 1 2%
Develop and improve some elements of the educational process 0 0%
Planning some elements of the educational process 0 0%
Proposing educational programs, models or strategies 1 2%
Teacher (development of professional performance-directions-prepared g 15%
before service)

Developing and measuring the cognitive aspects of the learner 3 6%
Development and measurement of the emotional aspects of the learner 0 0%
Development and measurement of the technical aspects of the learner 2 4%
Other 0 0%
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Table 9 shows the diversity of research objectives that mathematics education research sought
during the period (2014-2018) to achieve, to include only 10 categories of categoriesincluded
in the analysis card. The details are as follows:

- The goa of 28% of mathematics education research during the period (2014-2018) is to
measure the impact and effectiveness of educational means and techniques, which is the most
common goal. From the point of view of the researcher that this is due to the technological
and technological development of the current era, where researchers seek to integrate
technology in the educational process to keep pace with this development. Thisisin line with
Al-Balawi’s (2010) study that education techniques are the most independent variables
studied.

- While 17% of the research on mathematics education during the period (2014-2018) to
survey and study the reality of problems and phenomena of education, and the researcher’s
support that most of the master’s thesis, which was the largest segment of the sample of this
study interested in this type of studies. This supports the high proportion of the descriptive
approach of these studies.

- In addition, 15% of the mathematics education research during the period (2014-2018)
aimed at the teacher (developing his professional performance, orientation, preparation). The
percentage of research aimed at measuring the impact or effectiveness of educational
programs, methods, strategies and teaching approaches 11% was measured in both studies.
While the five goals (development and measurement of the cognitive aspects of the learner,
development and measurement of the skills of the learner, the proposal of programs or
models or educational strategies, the detection of relations and causes of behavior and
educational phenomena, assessment and evaluation of performance and educational practices)
on low rates ranging between 2% and 6%. While eight goals were not addressed in
mathematics education research during the period (2014-2018). From the perspective of the
researcher that the focus on certain goas and not to include all aspects of mathematics
education research is a defect and a gap must be filled in terms of diversity in the directions
of scientific research, and this is what this study attempts to address the development of a
proposed vision for a research map that directs the future research in the field of mathematics
education.

4.3 The Third Question
To answer the third question:

What is the proposed scenario for a research map that will guide future research in the field
of mathematics education in view of the foundations of Vision 20307?

In this study, the researcher presented a suggested scenario for a research map that will guide
the future research in the field of mathematics education in the view of the foundations of
Vision 2030. The aim of this study is to identify the dimensions and areas of research in
mathematics education. And addressed topics that contribute to the proposed solutions to
some issues and problems in the teaching of mathematics.
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Target groups of the research map:

\ Macrothi“k Journal of Educational Issues

This research map may benefit the gathering of practitioners for the task of scientific research
in the teaching of mathematics, especialy:

- Graduate students

- Faculty members

- Teachers and educational supervisors
- Centers of Research Excellence.

The proposed scenario is as follows:

The proposed vision of a research map that guides the future research in the field of
mathematics education in the view of the foundations of Vision 2030.

Key to dealing with the proposed research map:
- Determine the dimension that the researcher wishes to address.

- ldentifying the focus of the vision and the goals of the national transformation programs
2020 (see Appendix B Table 1. Linking the objectives of the national transformation
programs 2020 with the axes of vision).

- Specify the research field (if not within the proposed field, it can be added to the “ Other”
field).

- |dentify the dimension that may interact with the main dimension. And determine the search
areafor thisdimension (by placing the domain number within the table).

- ldentify the target vocabulary in the research (study sample, type of education, stage,
research methodology, research tools) using the allocated tables and put the appropriate
number in front of the main dimension chosen in step (1).

- Generate the research idea by intersecting the search field row with at least four columns,
and then format the search title using these options as keywords.

5. Conclusion

The results of the present study indicate that the majority of mathematics education research
in the Kingdom of Saudi Arabia was descriptive and experimental. The research sample was
also focused on students, and on the method of simple random sampling. In terms of research
tools, the majority of research relied on one tool from the researcher’s design, and the tests
were the most used. Research also focused on the primary stage in genera education. The
largest percentage of mathematics education research aimed to measure the impact and
effectiveness of teaching aids and techniques. The research went out by setting a model for a
research map that guides the course of future research in the field of mathematics education
in the view of the pillars of Vision 2030 so that this vision aims to define the dimensions and
areas of research in mathematics education that it is hoped will open the way for researchers
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to derive research ideas and address issues that contribute to providing Suggested solutions to
some issues and problems in mathematics education.
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Appendix

The proposed scenario for a research map that will guide future research in the field of
mathematics education in the view of the foundations of Vision 2030

Table A1. Link the objectives of the national transformation programs 2020 with the axes of

vision
Vision axes National Transition Programs 2020 in the Ministry of Education
1) Strengthen the capacity of the education and training system to
meet the requirements of development and labor market needs.
1) Effective 2) Strengthen the capacity of the education and training systemto
1) Ambitious governance meet the requirements of development and labor market needs.
homeland 3) Diversify innovative financing sources and improve the
financial efficiency of the education sector
. . 4) Improve the recruitment, rehabilitation and development of
2) Responsible citizen
teachers.
3) Firm values 5) Promote values and skills for students.
) 6) Improve the educational environment that stimulates
2) A vitd o ) )
. creativity and innovation.
society 4) A rich environment
7) Development of curricula and methods of education and
evaluation.
8) Diversify innovative financing sources Improve financia
efficiency of the education sector.
5) afruitful - - -
, 9) Provide educational servicesfor all students
3) A prosperous | Opportunity
economy 10) Strengthen the capacity of the education and training system
to meet the requirements of devel opment and |abor market needs.
6) Competitive . . o . .
) 11) Raising private sector participation in education and training.
attractiveness
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Table A2. Research sample

1) Students

2) Teachers

3) Supervisors

4) school’sdirector

a) Males

5) parents

b) Females

6) faculty of school

¢) both of them

7) Student Teacher

8) Documents

9) Others

Table A3. Type of education and school stage

Type of education

Educationa level

1) general education

1) Kindergarten

2) University education

2) Preliminary Preparatory

3) specia education

3) High elementary

4) Technica 4) intermediate
5) Senior Education 5) Secondary
6) Other 6) Diploma

7) Bachelor

8) High graduate

Table A4. Research tools

No. Type of tool Source
1) Test
2) Questionnaire
. 3) Scde a) Researcher design
i) Onetool -
4) Anaysiscard b) Researcher development

ii) More than tool
5) Note ¢) Ready made

6) Interview
7) other
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Table A5. The research methodology used

1)

Experimental

2)

Semi Experimental

3)

Descriptive

4)

Historical

5)

Qualitative

6)

Other

Table A6. The branches of mathematical content and its mathematical processes

Mathematical content Mathematical knowledge Mathematical operations

1) Numbersand processes | 1) Mathematical issues 1) Solvethe mathematical problem
2) Geometry 2) Concepts 2) inference

3) Algebra 3) Algorithmsand skills 3) Mathematical Communication
4) Measurement 4) Principlesand generalizations | 4) Mathematical interdependence
5) Statistics and Probability | 5) Genera 5) Mathematical Representation

6) Genera 6) Genera
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Table A7. Proposed future map of mathematics education research (dimension of teacher)

Search variables
(place the search field number)

Research areas

Type of education
Educational level
Research tools

Teacher

L eaner

Resear ch M ethodology

Theresearch sample

It islinked to Vision 2030
Instructions

Itsrelevance to the objectives of national transformation programs 2020

Scientific Research

Inputs, methods and strategies of teaching
Technology and technology of learning and education
Educational and scientific issues and innovations and

mathematics education policies
Philosophy and Nature of Mathematics
Branches of mathematics content and mathematics s operations

First Dimension: Teacher

Prepare and qualify the teacher before service

Development, training and professional development
Skillsand skills of the teacher

Professional self-development

Practices and instructional performance and the
variablesinfluencing it

Specialization and teaching mathematics curriculum

Vocational awareness of mathematicsteachers

Evaluation of professional and teaching performance

Evaluation of the programs of teacher training and
training

Utilizing post-ser vice professional competencies
Others
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Table A8. Proposed future map of mathematics education research (dimension of curriculum)

S Search variables
§ (place the sear ch field number)
5 "
g s
o ®
5 sl |8 3
3 o 8| |2 2
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5| = 6| 2 -—3":553336
2| s g|c| 5|2 2| 8|E 8|8 ¢
S| e o = o % c = 1S = S| ® <| =
215 0 2 g Sl5|o|lC|gls|B|6
Research areas elg S g2 8 =|5|¢C S|s
gl S| Bl gl elsln @88‘“%‘6@:
o5 B Bl S |El 2 S| 3|¢ ol 8|
:Oseﬁng.eggasggu x
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ko) = L (5]
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3
% Planning and building curriculain thelight of
9 moder n approaches and challenges
c (o))
) E § I mplementation of the curriculum
3
é 2 k= Evaluation of curriculum componentsin the
= 5
2l 35 light of scientific, educational and
c .
‘% technological changes
Curriculum development
= Educational objectives
22
é’ g Mathematical content and organization
<
£ € g | Textbook or course
&2 o
8 § 5 Teaching and learning methods
STE
c . .
% v © | Methodsand techniques of teaching
ER: —
= E Activities
5 %5 -
(@) Evaluation
Reform and development of curriculaand curricula
Reference comparisons of curricula
Analysis of content and content of mathematics curricula
Comprehensive concepts and central ideasin the
curriculum
Sudying therelationship between the curriculum and
reality
Decadent math books
Others
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Table A9. Proposed future map of mathematics education research (dimension of learner)

Search variables
(place the sear ch field number)

£ 8
= &
g § 8‘6 @ >
g 8 B8lEl 52l clolB
(=] 2l Sl o|ls
c 4= = | < o v
S S 5|5 %':6'0—
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= 1= ‘é) 5 %g = o
= 2lgl88E|S
g £|&
©
g £ 2
3 =
g =

Educational and scientific issues and innovations and

Itsrelevance to the objectives of national transformation programs 2020
Technology and technology of learning and education

Branches of mathematics content and mathematics operations

Immediate collection (urgent)

Future collection (survival of learning impact)
Thinking
Common errors

Learning difficulties

Mental calculation and estimation

Thegrowth of thinking

The growth of mathematical concepts

Third dimension the leaner

Cognitive aspects

Knowledge, concepts, alternative perceptions
and conceptual change

The mental capacity and cognitive patterns of
learners

Others
Direction

Interaction

Motivation

Emotional
aspects

Anxiety
Others

Learn the skills and competencies of the future
(mental, cognitive, social and individual)

Growth characteristics of the lear ner

Learning theories

Therapeutic plans and scientific enrichment programs
for learners

L earning practices within the classroom environment

Evaluation of learning outcomes (cognitive, technical,
emotional)

International Assessment Tests (PISA, TIMSS)

Learn Informal Mathematics

Others
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Table A10. Proposed future map of mathematics education research (dimension of teaching
approaches, methods and strategies)

Search variables
(place the search field number)

g 8
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Educational and scientific issues and innovations and

Itsrelevance to the objectives of national transformation programs 2020
Technology and technology of lear ning and education

Branches of mathematics content and mathematics oper ations

L earning and teaching according to the results of
brain research and habits of mind and knowledge

Active and differentiated interactive learning

Discovery, research, scientific investigation and
problem solving

behavioral objectives

Constructivelearning

Concept maps
Systemic entry

Theories of Education

Science, Technology, Engineering and Mathematics
Integration (STEM)

Thefourth dimension: approaches, methods and strategies of teaching

Conceptual visual organizations and constructional
communication networks

Modeling, modeling and scientific projects

Design methods and strategies for learning, teaching
and classroom management

Self-learning and continuous

Evaluate and evaluate methods and strategies for
lear ning, teaching and classroom management

Cartoons, expressions and caricatures

Scientific clubsand field visits

Odds and mysteries and scientific miracles and the
wonder s of scientific miracle

Teaching mathematics through the environment and
to serve the environment

Others
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Table A11. Proposed future map of mathematics education research (dimension of learning and
learning technology and technology)

Search variables
(place the search field number)
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Educational and scientific issues and innovations and

Itsrelevance to the objectives of national transformation programs 2020
Technology and technology of learning and education

Branches of mathematics content and mathematics oper ations

Inverted classes and common teaching platforms

Electronic cour ses are widespread and open source

Web applicationsin learning and teaching

Applications of learning content management
systems

Intelligent tools, materials and interactive devices

Alloys and sensibilities

Thefifth dimension: technology and technology of learning and education

The coefficient of traditional and virtual
mathematics

Simulation, imagination and virtual reality

Competitive Games

Smart teaching systems
Video

Graphical systemsand graphing software

Interactive whiteboar ds
Others
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Table A12. Proposed future map of mathematics education research (dimension of scientific
research)

Search variables
(place the search field number)

Research areas

Type of education
Educational level
Research tools

Teacher

L eaner

Research M ethodology

Theresearch sample

It islinked to Vision 2030
Instructions

Itsrelevance to the objectives of national transformation programs 2020

Scientific Research

Inputs, methods and strategies of teaching
Technology and technology of learning and education
Educational and scientific issues and innovations and

mathematics education policies
Philosophy and Nature of Mathematics
Branches of mathematics content and mathematics s operations

Planning and exploring the future of research and
linking it to development plans

Sixth dimension: scientific research

Scientific and applied value of research on
mathematics education

Resear ch applied mathematics and employment in
learning and teaching

Reference comparisons of research

Monitoring and diagnosing the reality, difficulties and
problems of research

Scientific publication of research papers, scientific
papersand posters

Procedural and professional research

Meta-analysis

Evaluation of scientific research in thefield of teaching
and learning mathematics

Others
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Table A13. Proposed future map of mathematics education research (dimension educational

and scientific issues and innovations and mathemati cs education policies)

Seventh dimension: Educational and scientific issues and developments and mathematics education policies

Research areas

Itislinked to Vision 2030
Itsrelevance to the objectives of national transformation

(place the search field number)

Search variables

programs 2020

the teacher

Curriculum

Learner

Inputs, methods and strategies of teaching
Technology and technology of learning and education
Scientific Research
Educational and scientific issues and innovations and
mathematics education policies

Philosophy and Nature of Mathematics

Type of education
Educational level
Research tools

Theresearch sample

operations
Research M ethodol ogy

Branches of mathematics content and mathimatics s

Transition towards knowledge societies and
the knowledge economy towar ds knowledge
societies and the knowledge economy

Craft, community professionsand future
labor market needs

Invention and innovation

Artificial Intelligence

Interrelationship between science and
technology, the environment, society and the
profession of the future

Planning and developing programs and
projectsin light of global and contemporary
trends

Evaluate the efficiency and effectiveness of the
mathematics education system (inputs,
outputs, processes)

Applications of scientific knowledgein life
situations

Performance criteria and indicatorsfor
elements of the mathematics education system

Practical applications of educational theories
in teaching mathematics

The unity and dynamics of science and
knowledge integration.

Effective partnership of the public, private
and community sectors

Investing and financing mathematics
education

Culture and scientific and technical
enlightenment
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Quality and academic and academic
accreditation

Purposes and obj ectives of scientific education
and mathematics education

Internationalization of mathematics education

Values and ethics associated with science,
religion, society and occupation

The progress and achievements of scientists
and innovator s and the construction of
scientific personality

Others

Table A14. Proposed future map of mathematics education research (dimension the philosophy
and nature of mathematics)

Search variables
(place the search field number)

Research areas

Type of educated
Educational level
Research tools

Theteacher
Curriculum

L earner
Theresearch sample

Research M ethodology

Scientific Research
education policies

| ts association with vision axes 2030
Itsrelevance to the objectives of national transformation programs 2020

Inputs, methods and strategies of teaching
Technology and technology of learning and education
Educational and scientific issues and innovations and mathematics
Philosophy and Nature of Mathematics
Branches of mathematics s content and mathematics s oper ations

The history of teaching mathematics

Cultural factors affecting the teaching and lear ning of
mathematics

Eighth Dimension: The Philosophy and Nature of Mathematics

The philosophy of mathematics and its educational
implications

Mathematics and theories of knowledge

Sudy the mathematics heritage and employ the history
of mathematicsin teaching

Community culturein teaching and learning
mathematics

Theethicsand principles of science
Others
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