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ABSTRACT
EEL AT T Te Ho o [T |71 Nowadays, the power of human invention and genius has brought another

technology called information and communication technology (ICT). This technology has a much wider
Submitted: 03 April 2018 impact capacity, compared to previous technologies, and in the field of education, by being affected by this
. new capacity, beneficial developments can be made in the pillars of the relevant components. It is a matter
Reviewed: 15 May 2018 of further reflection and understanding in recognizing various aspects, including opportunities or threats
Revised: 22 August 2018 arising from the use of this technology. In other words, today the world with the features that have shaped
Accepted: 12 September 2018 the computer and Internet communications, has emerged to the extent that the networking community has
led to the comprehensiveness, complexity and technological networking in various fields. The purpose of
the present research was analysis and synthesis analysis presented in the context of the application of ICT in
teaching and learning on students’ learning outcome.

KEYWORDS:
IcT MThe research method is a meta-analysis. The population of the study consists of the written works

. . such as theses and articles available on the websites Irandoc, Magiran, Sid and Noormagz and some papers
Teaching and Learning indexed in journals between years 1387-1394. From among the done works, 36 studies were selected. Data
Learning outcomes analysis was performed with the help of three software programs, SPSS 22, CMA 2 & EXCEL. For descriptive
Meta-analysis statistics frequency and percent frequency were used, for inferential statistics, to calculate the effect size

G Hedges, fixed effect and random effect model were used. To study the significance of frequency of the
research, counting method (chi-square) and in order to combine effects sizes T Vainer possible combination
method was used. To study the problem of publication bias in primary studies Funnel chart was used.

m It showed that publication bias in the primary study of learning outcome variable existed. To fix

this problem, two models of fixed and random effects of Dual and Tweedy fitness test were used. In order
* Corresponding author to st.udy the homogeneity of the studies, Q and 12 tests were use_d. _The results shgwed that the primary
studies are not homogeneous. Also, the calculated effect size was significant for studies under both models,
fixed and random, for the examined variables. Vainer t possible combination results showed that there were
significant differences between the combined effects sizes. Finally, the application of ICT in teaching and
learning in students' learning outcome is verified .

According to the results of the research on the significance of the effect of using ICT in the
learning efficiency of learners, it is suggested that practitioners (education planners) to consider the use
of teaching aids and the use of new technologies as a priority. It is obvious that the development of ICT
expansion infrastructure in the country, especially in educational centers, and providing opportunities for
the entry of information technologies into schools and universities without ICT, which creates new social
contexts for students to learn, is a key step in this direction. Ultimately, it is certainly the teachers who hold
the key to effectively using technology to improve learning, but if teachers do not fully understand how
to use ICT effectively to advance student learning, the huge investments made in ICT innovations will be
easily wasted. According to the results of the research, it is suggested to encourage teachers to use new
technologies in the process of teaching and learning in order to use them more and better, proper training
should be held and to raise the level of their scientific knowledge in the above fields. Certainly, in order to
succeed in this way, proper investment to equip schools with new technological tools is an important and
vital thing that needs to be given more attention by the authorities.
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Table 1: Fit fitness test (Dual and Tweedy) in the static and random effects model

Model Fixed effects Random effects
Added Effect size Bottom limit Upper limit Effect size Bottom limit Upper limit Qtest
Observed " o0sss 0533 063 1469 1152 1787 1142.403
justified 13 0.392 0.343 0.442 0.415 0.054 0.776 2212.760
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Table 3: N test results from classical error Table 2: Results of heterogeneity of studies

Nur:fber 2o '\Lir::riggf u o 7 of StatiStii:;ZL):\AOdel Qualue df o value P

selected Alpha R pha value obseryed

studies studies studies Effect size 1142.403 35 0.000  96.940
8756 1.95 36 0.05 0.00 30.628
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Table 4: Effect size values and statistical indices for each study

Row Researcher g Stz:iird Variance Bottom limit L:;::Eietr z-value p-value
1 [3] 0.195 0.059 0.004 0.079 0.312 3.290 0.001
2 [21] 0.428 0.130 0.017 0.174 0.683 3.300 0.001
3 [22] 16.37 1.468 2.156 13.497 19.253 11.153 0.000
4 [23] 0.651 0.204 0.042 0.252 1.050 3.195 0.001
5 [24] 0.525 0.120 0.014 0.291 0.760 4.393 0.000
6 [6] 0.442 0.115 0.013 0.217 0.667 3.847 0.000
7 [25] 5.681 0.653 0.426 4.401 6.960 8.705 0.000
8 [13] 1.686 0.363 0.132 0.975 2.397 4.648 0.000
9 [26] 6.547 0.862 0.742 4.858 8.236 7.598 0.000
10 [27] 1.223 0.339 0.115 0.559 1.887 3.610 0.000
11 [28] 0.829 0.145 0.021 0.544 1.114 5.700 0.000
12 [29] -0.339 0.320 0.102 -0.966 0.288 -1.059 0.289
13 [30] 2.504 0.166 0.028 2.179 2.830 15.083 0.000
14 [31] 1.806 0.260 0.068 1.295 2.316 6.936 0.000
15 [32] 1.137 0.335 0.112 0.481 1.794 3.395 0.001
16 [33] 0.262 0.114 0.013 0.039 0.484 2.304 0.021
17 [31] 0.779 0.227 0.052 0.334 1.224 3.428 0.001
18 [34] 17.064 1.578 2.491 13.970 20.157 10.811 0.000
19 [35] 0.547 0.197 0.039 0.160 0.934 2.773 0.006
20 [35] 1.868 0.236 0.055 1.406 2.330 7.929 0.000
21 [36] 7.722 0.431 0.185 6.878 8.566 17.931 0.000
22 [37] 2.029 0.396 0.157 1.252 2.805 5.122 0.000
23 [38] 0.437 0.104 0.011 0.234 0.641 4.211 0.000
24 [39] 1.569 0.409 0.167 0.768 2.371 3.837 0.000
25 [40] -0.301 0.100 0.010 -0.498 -0.104 -2.997 0.003
26 [41] 2.962 0.264 0.070 2.445 3.479 11.225 0.000
27 [42] 0.451 0.141 0.020 0.174 0.728 3.190 0.001
28 [43] 1.068 0.194 0.038 0.688 1.449 5.504 0.000
29 [44] 0.601 0.261 0.068 0.090 1.112 2.306 0.021
30 [45] 0.759 0.262 0.069 0.280 1.309 3.028 0.002
31 [46] 0.444 0.112 0.021 0.225 0.663 3.972 0.000
32 [47] 0.265 0.108 0.012 0.054 0.477 2.463 0.014
33 [48] -1.890 0.398 0.158 -2.670 -1.109 -4.747 0.000
34 [49] 1.623 0.295 0.087 1.045 2.201 5.505 0.000
35 [50] 0.400 0.190 0.036 0.028 0.771 2.108 0.035

36 [51] 0.985 0.098 0.010 0.794 1.177 10.075 0.000
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Table 4: Effect size values and statistical indices for each study

Intensity effect size

Frequencies

Frequencies percent

Low 0.5-0.2 12 33.33
medium 0.8 -0.5 6 16.66
upper 0.8 18 50
I total I 36 I 100 I

G5k 033l e Sl ol Clids Slgl )3 a5e5 0 Jgam
Table 5: Frequencies of classes of effects of the variable learning efficiency

Effect size and 95% confidence level Assignment test (two-tailed)

Average effects

Number of

Model studies Effect size Bottom limit Upper limit z-value p-value Positive Negative
r T T T T T
constant 36 0.585 0.533 0.637 22.185 0.000
2.557 -0.843
random 36 1.470 1.152 1.788 9.063 0.000
Solai g ol o Gulwl p Slalllas SIS 51 o3lail P Jgo
Table 6: The size of the overall effect of the studies based on static and randomized models
Effect size and 95% confidence level Assignment test (two-tailed) Average effects
I
Model N:mz:sof Effect size Bottom limit Upper limit z-value p-value Positive Negative
I T T T T T
constant 36 0.585 0.533 0.637 22.185 0.000
2.557 -0.843
random 36 1.470 1.152 1.788 9.063 0.000
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Table 7: Standard effect measurement criteria

Interpreting effect size

d r
0.2 0.1
0.5 0.3
0.8 0.5

Low
medium
Much
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Table 8: Status of the statistical indices of the variable learning outcome based on H;

Row Title of the study Year Effective variable Statistical index Status Hy
Information Technology and its Relationship with
1 Academic Performance and Future Work of 2008 Knowledge of ICT R reject
Kerman Physical Education Students
Influence of Information Technology on the Information technology and
2 Academic Achievement of High School Students in 2008 gy F reject
) computer use
Ardabil
Effect of ICT on the level of learning and
3 information literacy of secondary school girl 2009 Use of ICT F reject
students in experimental science
The Effect of ICT on Improvement and Educational L .
4 Motivation in Darab Secondary School Students 2009 ICT training F reject
5 !nves‘qgatln-g the- role of IT in improving education 2010 Student learning ¢ reject
in Police University
The role of ICT on academic performance of high . 2 .
6 school students in khash city 2010 Information Technology X reject
7 Influence ?f the Application of ICT Admission of 2010 ICT application t reject
Mathematical Lessons
Comparison of the Effect of Interactive Multimedia
8 with Non- Interactive Multimedia on Students' 2011 Interactive multimedia t reject
Learning Level in Elementary Students
The design of ICT curriculum on the performance - .
9 of high school students 2011 ICT application t reject
The Effectiveness and Sustainability of Multimedia
10 Effects on Self-Regulation and Academic 2011 Use of multimedia F reject
Performance of the First Year Math of High School
11 Impact o ICT—basgd e‘duc'atlon on the 2012 ICT-based learning t reject
development of educational justice
12 The Effect of Web—B.ased 'Learnmg Physics Course 2012 Web based education ¢ significant
Scores for Students in Radiology
The relationship between the use of ICT and the F:
13 performance of teachers in the teaching and 2012 The rate of ICT use r reject

learning process
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Continued Table 8: Status of the statistical indices of the variable learning outcome based on H;

Row Title of the study Year Effective variable Statistical index Status Hy
ICTini . )
in mcr?asmg the learning of F reject
science lessons
14 Impact of the Adoption ICT of Elementary Students 2012
ICT in enhancing the learning of .
F reject
geography lessons
15 Multlmed|a ImpaFt on t.he Level of Learning and 2012 Use of multimedia ¢ reject
Remaking of Persian Writing Lesson
Relationship between the level of familiarity and R
16 application of information ar}d corpmumcatlon 2012 ICT application F reject
technology with the academic achievement of t
high school students in Harris
Effect of Intelligent Technology (Smart Classroom F
17 Classes) on Students' Motivation and Achievement 2013 Smart technology R reject
in Gonbad Kavoos
The Effect of Smart school on the .
. \ t reject
Experimental Student's Average
The Effect of Intelligent Schools of Lorestan
18 Province on the Academic Achievement of High 2013
School Students The Effect of Smart school on the ¢ reiect
On the average of math students )
19 Feasibility study of computer lesson training in 2013 Computer lessons training ¢ reject
elementary school
The Role of Communication and Information Information and communication .
20 L . . 2013 t reject
Technologies in the Educational Environment technology
The Effect of Multimedia Training on Students'
21 Performance and Student Relativity toward 2013 Multimedia tool F reject
English Language
The Effect of Activated Teaching Chomical on the Teaching chemistry with a
22 Level of Learning and Developmental Motivation 2013 technolo iiall activeya roach F reject
in High School Students gically pp
Comparison of Self-Regulatory Learning and .
23 Academic Performance of Students in Normal and 2014 The rate of technology use in smart t significant
X . schools R
Intelligent Schools in Isfahan
he Effect of New Technologies on Educational . .
24 Productivity of Teaching of Teachers 2014 New technologies t reject
The Effect of Intelligent Schools on Computer
Anxiety, Self-Regulation and Academic . .
s Performance of High School Students and 2014 Intelligent Schools t reject
Comparison with Non-Intelligent Schools
The Effect of Electronic bag Software on the . . .
26 Student's Motivation for High School Students 2014 Using the electronic bag software F reject
27 The‘Effect of NewlMed|a on Stud-ents Educational 2014 Use educational software ¢ reject
Achievement in High School Physics
The Influence of Information and Communication
28 Technology on Learning the Geography Lesson of 2014 ICT t reject
Secondary School Students in Saravabad
The role of electronic learning skills on the .
. . . . . Technology Skills and -
29 satisfaction and academic achievement of virtual 2015 S . R significant
Communication Skills
students
The Effect of School Intelligence in Interacting with School
30 ICT Attitudes on Promoting the Learning Process 2015 . F significant
X Intelligent Schools
and Self-Efficacy
Multimedia Learning Effect on Learning the Math
31 Lesson of the Sixth Primary Elementary School in 2015 Educational Multimedia t reject
Bojnourd
Study of Information and Communication
Technology Application in the Process of A L
|
32 Vocational Training of the National Technical and 2015 ICT application t significant
Vocational Training Organization
33 Invest|gaF|r)g the Effect of Technology on Learning 2015 Electronic assignments r reject
and Retaining Mathematical Lessons
A Comparative Study of Academic Achievement
34 and Achievement Motivation in students of 2015 Intelligent Schools r reject

ordinary and smart schools of Tabriz city
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Table 10: Sum of t values of the studies related to learning outcome variable
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Table 9: Chi-square test results of the studies related to learning outcome variable

z df Significance level

29.83 34 0.05
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