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ABSTRACT
EELLCIGIT [ RET [ W0 ST \T=E Given that the current century is associated with innovation, speed and

advances in information technology and knowledge transfer, the new generation is looking for ways to keep
Submited: 06 March 2019 up with these changes. Therefore, improvements should be made in the content and method of learning.
Reviewed: 18 April 2019 One of the new educational methods is education with technology. Technology is a tool created by human
Revised: 15 June 2019 knowledge to produce, solve, and meet needs or wants with resources. Therefore, educational technology

can be considered as the use of technology to create and manage technological resources and processes
Accepted: 22 June 2019 to improve educational performance with the aim of motivating and encouraging students to learn and
facilitate the educational process. The present study was aimed at the meta-analysis and synthesis of the
results of research on the impact of the use of technology in mathematical education considering the rapid

KEYWORDS: progress of ICT in the present age and, consequently, the significant increase in studies on the impact of
Meta-analysis technology on the effectiveness of education.

Effectiveness m The statistical community is a research that studies the impact of using technology in advancing
Technology the goals of mathematical education and with the review of the history, 19 studies were found in this field.
Teaching Math (ALY The research findings showed that the use of technology at 0.38 of variable variance predicts the

achievement of the goals of mathematical education, so if technology can be fully integrated into teaching
methods, it can be as an effective tool to improve students' learning in mathematics, therefore, considering
the effectiveness of using technology in mathematical education, it is essential that the mathematical
curriculum be formulated to bring content with a combination of technology.

The aim of this study was to integrate the results obtained regarding the effect of using
technology in advancing the goals of mathematics education by meta-analysis. The independent variables
of this research include: educational software, computer games, multimedia, graphic images and computer
use; dependent variables were: learning, self-efficacy, academic motivation, performance, executive
functions, progress, self-regulation, memorization, attitude and participation in math lessons. Due to the
correlation between the use of technology and the advancement of the goals of mathematics education,
it is recommended that educational planners take the necessary care in compiling textbooks accordingly,
and teachers' teaching methods should be in line with this issue and modified by using new technologies.
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Table 1: The results of research on meta-analysis of the impact of technology on

education

Studies Subjects Sample size Effect

size

Ahmad and Lily (1994) Multiple 9 0.34
Archer et al. (2014) Language 38 0.18
Becker (1992) Multiple 30 0.30
Cheung and Slavin (2013) Mathematics 45 0.17
Christma?znog;;i Badgett Multiple 39 034
Fletcher-ii;;;;?d Gravatt Multiple 27 0.26
Kulik and Kulik (1991) Multiple 16 0.46
Li & Ma (2010) Mathematics 48 0.78

Liao (1998) Multiple 8 0.30

Liao (1999) Multiple 10 0.22

Liao (2007) Multiple 20 0.41
Niemiec et al. (1987) Multiple Unspecified 0.66
Rakes et al. (2010) Mathematics 36 0.16
Ryan (1991) Multiple 58 0.30

Slavin and Lake (2008) Mathematics 38 0.19
Sung et al. (2016) Multiple 38 0.60
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Table 2: Information on the articles studied on the effectiveness of technology

" . Samplin Sample
Row Title Magazine Year Method piing Sample . P
method size
) ) ) Information and ) .
Comparing the educational effect with communication Quasi- Simple Elementar
1 educational software and method traditional . . 2011 experiment random v 60
. R . technology in educational i students
teaching on learning mathematical lessons . al sampling
sciences
. - Information and .
Effectiveness and sustainability of the effect of - Quasi- .
K . X " . communication . Cluster High school
2 using multimedia on self-efficacy educational . . 2013 experiment . 40
. technology in educational sampling students
motivation for math lessons ’ al
sciences
The effect of education through multimedia . .
Journal of social Experiment Random Elementary
3 software on math performance of male svcholo 2013 al samplin students 26
students in Tehran Py ey piing
The effectiveness of computer training program . Quasi- .
R N N Journal of research in . Convenienc Elementary
4 on the executive functions of students with X . 2014 experiment . 20
. behavioural sciences e sampling students
mental disorders al
Relationship between cognitive styles and
! i h i I-
studefnts Progress in mathematics af'd Studies in education and Causa . Random High school
5 chemistry in a computer-based learning svcholo 2009 comparativ samplin students 321
environment in comparison with the traditional psy gy e piing
environment
Effectiveness and sustainability of the effect of
6 multimedia on self-regulation and academic New educational 2012 Experiment Cluster High school 20
performance of the first year high school approaches al sampling students
mathematics
El h i i f
ementary mat ema?:l.cs education so tware Journal of educational Experiment Random Elementary
7 based on constructivist approach and its R . 2012 X 70
. innovations al sampling students
effectiveness measurement
The effect of multimedia training on learning Quasi- .
N . Quarterly of psychology . Convenienc Elementary
8 and memorization of mathematical lessons . I 2012 experiment . 8
. of exceptional individuals e sampling students
autistic boy students al
The effectiveness of "working memory" training . .
. . Journal of learnin Experiment Cluster Elementar
9 software on the functions of attention students L 8 2017 P ) v 30
. . disabilities al sampling students
with mental disorders
. . . uasi- Middle
The effect of computer-aided math education Journal of family and Q ) Cluster
10 R . 2017 experiment X school 50
on the attitude of math students in class 9 research sampling
al students
Comparison of the effectiveness of three
methods of direct education, computer aided Journal of learning Experiment Convenienc Elementary
11 ) N . L 2013 X 20
learning and combination on the reduction of disabilities al e sampling students
problems in students with mental disorders
The influence of information and Informatlgn ?nd Simple
s . . communication Math
12 communication technology in learning . . 2011 Survey random 171
. technology in educational . teachers
mathematical lessons . sampling
sciences
Informati
. . - nto matl.on z?md Quasi- Middle
The effect of dynamic and static graphic images communication . Cluster
3 on geometry learnin technology in educational 2011 experiment samplin school 90
& v & &y al piing students
sciences
Educational multimedia effect on the amount of Quasi-
learning, motivation for academic achievement Communication . Purposive Elementary
14 . R X 2017 experiment i 26
and the participation of mentally retarded technology in curriculum al sampling students
students in math lessons
uasi-
Effectiveness of educational software "student Research on exceptional Q . Convenienc Elementary
15 " . . R . 2006 experiment . 20
account" on dyscalculic students' math learning children al e sampling students
The study of the effect of basic education . .
. R Research on exceptional Experiment Random Elementary
16 program (omid) on primary school students R 2010 X 30
. K children al sampling students
with down syndrome in Tehran
The effect of multimedia training on the Quasi- .
. o X Quarterly of psychology X Convenienc Elementary
17 learning and memorization of students in grade . I 2012 experiment . 16
- of exceptional individuals e sampling students
4 mental retardation in Arak al
The effect of computer-aided educational . .
X - uarterly of psycholo, Experiment Convenienc Elementar
18 computer games on student's math with failure Q y pA 4 - ey 2015 P X v 40
of exceptional individuals al e sampling students
to learn math
Pre-
. . . Journal of technology of Experiment Convenienc . .
19 The role of technology in mathematical learning . ey 2011 P . university 60
education al e sampling

students
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Fig. 1: The frequency of research used based on the research methods used
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Table 3: The frequency of research used based on the research methods used

Research method Number Percentage
Experimental 8 42
Quasi-experimental 9 48
Causal-comparative 1 5
Survey 1 5
Total 19 100
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Table 4: The frequency of research used based on the type of study sample

Type of sample Number Percentage
Ordinary people 9 47
People with learning disabilities 10 53
Total 19 100
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Table 6: The relationship between the use of technology and the advancement of
mathematical education goals

Study Indep.endent Dependent variables Effect P Value
code variable size
Learning math (angle
0.01 0/462
lesson)
1 Educational Le.alinln.g math 0.02 0/988
software (multiplication lesson)
Learning math (division 038 *0/003
lesson)
Self-efficac X *
2 Multimedia . . v . 052 o/e01
Learning motivation 0.65 *0/003
3 Multimedia Math performance 0.42 *0/043
4 Educational Executive functions 0.76 *0/001
software
5 Compute.r—alded Math progress 0.26 *0/0127
learning
. . Self-regulating 0.75 *0/001
6 Multimedia Math performance 0.77 *0/001
Learning motivation 0.61 *0/004
; Educational Problem solving s!qlls and 0.40 *0/044
software problem design
Math progress 0.35 *0/003
. . Learning math 0.66 *0/032
8 Multimedia Remembering math 0.90 *0/002
E . . .
9 ducational Attention functions 0.69 *0/001
software
Enjoying math 0.40 *0/005
10 Computer-aided Learning motivation 0.74 *0/000
learning Importance of math 0.67 *0/000
Fear of math 0.95 *0/000
1 Computer—a|ded Math calculations errors 0.38 *0/05
learning
Computer-aided Mathematical attitude 0.96 ¥0/000
learning
Math fixation 0.96 *0/000
12 Mathematical reasoning 0.92 ¥0/000
Mathematical creativity 0.88 *0/000
Learning math 0.94 *0/000
Multimedia Geometry learning
(dynamic graphic 0.09 0/493
13 images)
Multimedia ( static Geometry learning
Graphic images) 0.14 0/281
Multimedia Learning math 0.71 *0/0001
14 Learning motivation 0.91 *0/0001
Student participation 0.93 *0/0001
Educational Learning counting 0.70 *0/05
15 software Learning the sum of number 0.51 *0/05
Learning subtraction 0.53 *0/05
Educational Learning basic concepts 0.23 %0/001
software o
16 Identification of numbers 0.08 *0/033
Learning counting 0.10 *0/009
Multimedia Learning math 0.63 *0/016
17
Remembering math 0.83 *0/001
18 Computer games Learning motivation 0.65 *0/0001
19 Educational Learning math 0.60 *0/015
software
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Fig. 2: Frequency of research used based on the type of study sample
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Fig. 3: Frequency of research used on the basis of sampling method
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Table 5: Frequency of research used based on sampling method

Sampling method Frequency Percentage
Simple random sampling 4 21
Cluster sampling 6 32
Convenience sampling 9 47
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Table 7: The results of the meta-analysis of the relationship between the use of

technology and the advancement of mathematical training goals by combining
the effect size

Number of calculated effects 41

Weighted average of effect size 0.61

The variance of the composition of the size of the study effect 0.38
Standard error blending the size of the effect of studies 0.62
The combined effects of random 0.137

. . Upper limit 1.82

o
Confidence interval 95% Bottom limit 06
Homogeneity test: Zz value 1126.076

Significance level 0.000
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