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Azad University, Zanjan, Iran been incorporated into language classrooms over the recent decades, it has become
Full list of author information is more important to uncover whether, to what extent, and under which moderator
avallable at the end of the article variables CALL can be yield more effective outcomes than traditional language
instruction. The issue of education is one of the most important materials addressed
by technology. Instead, meta-analysis is a statistical and quantitative method that
leads us to a general conclusion by integrating the results of different researches. In
this study, researchers worked on the impact of educational technology in English
language teaching by studying 67 articles and theses (from 1000 studies that were
relevant in title and abstract). All articles and theses were included from 2009 to
2020 and 7 articles were excluded from this study due to insufficient information.
Furthermore, two instruments, SPSS (mainly its sub-branch Kruskal-Wallis test) and
CMA were used to calculate and evaluate data in this research. The total effect size
calculated for studies under both fixed and random models was statistically
significant and also the study of effects by year of publication, instruments used in
research and research methods showed that their effect size was significant.
Teaching English with the help of technology has an effective effect size and has
shown the success of this technology in language learning.
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Introduction

Due to the rapid advances in Information and Communication Technology (ICT) in
the world, there is growing attention to combine technologies into the classrooms to
prepare learners to meet the needs of a progressively technological-dependent culture
(Bond). The presence of technology and its constant advances have been disclosed into
society by shifting the way how people cooperate with technology itself and through
technology devices (Hollands & Escueta, 2020; Gonzalez-Acevedo, 2016). Warni, Aziz,
and Febriawan (2018) believe that technology allows students to study independently
and cooperate with their peers. This is possible because technology inspires students
to reflect and analyze where these two capabilities are at the basics of developing
autonomy. Since the 1960s, educational technologists have tried to make this image
become a reality through emerging programs based on computer-assisted instruction
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(CAI) to drill, train, and test students (Andone & Frydenberg, 2019). According to Xiao
(2019), every educator must utterly think about, update concepts, be courageous in
innovation, let advanced science and technology assist college English education, and
familiarize multimedia technology with a large amount of information, closeness and
interactivity into college English teaching. Many educational researchers believe that
computer-assisted language learning (CALL) would prove to be effective because it
would decrease educational costs and increase learning outcomes in the long period
(Atabek, 2020; Oz, Demirezen, & Pourfeiz, 2015).

Research in English language teaching sometimes contradicts differences in educa-
tional measures, situations, measurement instruments, and research methods that make
it difficult for the researcher to easily compare the findings (Ozkale & Koc, 2020).

The disagreement between the results means that there is no acceptable answer to
guide policymakers, and there is always an endless demand for re-research. There is a
danger that the sponsors of social and educational research would conclude that this
research is unproductive and unscientific. In addition, reviewing the sources of empir-
ical research is usually not helpful, and because it depends so much on the opinion,
judgment, preferences, and tendencies of the reviewers, conflicting interpretations of a
piece of evidence are not uncommon.

However, examining the effectiveness of CALL is not easy for a number of reasons.
First, the effect of any CALL program on learning outcomes is some way related to its
uses. A specific CALL program may have great educational potential not revealed until
it is used properly. Hence, evaluating the effectiveness of the CALL in language educa-
tion is evaluating its uses rather than the CALL program itself. Second, the effective-
ness of CALL is affected by some other moderator variables such as the learners, tasks,
the educational setting conditions, and the assessment instruments. Third, CALL can
be used either in isolation, as the sole instrument to convey language knowledge to the
students, or in combination with traditional, face-to-face teaching methods (Sadeghi &
Dousti, 2013). In addition to the above obstacles, no individual study by itself can show
whether CALL programs are actually effective or not. In most countries, the use of edu-
cational technology is a headway and a national movement, and many organizations
and educational institutions have been created in order to properly use educational
technology and find better and more complete ways and techniques.

General objectives of the article: The role of educational technology in teaching

English in Iran

Literature review

Educational technology

An accurate understanding of the definition, subject, and scope of educational technol-
ogy depends largely on the root meaning of the word technology. The word is derived
from the word technology in Greek, meaning systematically performing art or profes-
sion. The first part of this word (technologia) is a combination of performing art and a
technique involving knowledge of the meaning of the principles and the ability to
achieve the desired results. In other words, logos mean practical things like knowing
and doing. The word root means reasoning, explanation, principle, and ratiocination.
So technology means the rational application of knowledge. The word consists of two
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words “technique” and “logic.” “Technique” means skillfully doing any work and “logic”
is equivalent to the “knowing” suffix and means “science and knowledge.” Technology
can, therefore, be regarded as methodology or knowledge and science in subtle ways of
doing things. The second meaning is what the word “technology” is mostly used to ex-

press (Faradanesh, 2001).

Concept of educational technology

There are many definitions of educational technology, each referring to its various as-
pects. Before the application of technology in its new sense, planners helped improve
the teaching and learning outcomes of audiovisual cases and devices. Thus, it can be
concluded that the contributions of this branch are summarized from education to the
use of purely educational items. But Brown (1972) has defined educational technology
differently: Educational technology goes beyond the use of instruments. Educational
technology is thus more than just a set of components (Ipek & Ziatdinov, 2018). It is a
systematic way of designing, executing, and evaluating the whole process of research
and learning to use specific goals, utilizing research findings in psychology and human
communication, and employing a combination of human and non-human resources to
create more effective learning, more reliable, and more deeply. In-depth attention to
the above definition leads the reader to several basic conclusions:

1. The first conclusion to be drawn from the first part of the definition is that educational
technology is not just about the use of educational instruments, but the broader scope of
the use of educational instruments and the use of educational materials as part of it.

2. As educational technology is considered to be a systematic way or method, so it is
more like an empire than its constituent parts because they are actions and
reactions. Because the action, reaction, or interaction between its constituents lead
to effects and results that are greater than the sum of its constituent elements.

3. Educational technology uses scientific findings such as psychology and the
humanities to design and implement the whole process of teaching and learning.

4. Educational technology employs a good mix of human and non-human resources.
In other words, unlike the use of educational materials or audio-visual training in
which the use of material instruments is concerned, in technology, human re-
sources are appropriately used.

The most recent definition agreed by educational technology experts, The American
Association of Educational Communication & Technology (AECT) stated that educa-
tional technology is the theory and practice of designing, producing, using, and evaluat-
ing learning processes and resources (Spector & Yuen, 2016). Caffarela and Fly (1992)
define this as considering that in any field of science philosophical issues such as epis-
temological epistemology and methodology are raised and that experts in different dis-
ciplines present theories in that field.

Application of educational technology in English language teaching
The application of educational technology in English language teaching includes any
possible means and information that can be used in language teaching. It deals with
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language teaching instruments such as television, language labs, and a variety of de-
signed media. In other words, the use of educational technology in language teaching is
the same folk concept of educational technology as the use of audiovisual devices, mon-
itors, and computer keyboards. The public domain of its audiovisual equipment con-
sists of two distinct parts: the hardware and the software. The hardware talking part
deals with physical and real equipment, such as projectors, sound recorders, TV sets,
microcomputers, etc., and the software part includes many items used in connection
with such equipment and devices like slide, audiotapes, videotapes of computer pro-
grams, written languages, and more (Ahdian, 2007); (Xu, Banerjee, Ramirez, Zhu, &
Wijekumar, 2019).

Research in the field of education is sometimes contradictory. Differences in educa-
tional measures, situations, measuring tools, and research methods make it difficult for
the researcher to compare the findings (Rai'i, Farzaneh, & Delavar, 2013). The contra-
diction between the results leads to no acceptable answer to be a guidance for policy
makers (Talan, 2021). It also means that there is always an endless demand for research
and re-research. There is a risk that research sponsors may conclude that this research
is confusing, unproductive, and unscientific (Asgharpour, 2006).

Considering the research done in the field of language learning with the help of tech-
nology, it can be seen that there are a lot of disagreements about the success rate of
teaching English with the help of technology. Some researchers such as Sung, Cheng
and Liu (2016) and Lee (2010) are its defenders, while other researchers such as Lipsey
and Wilson (2001), Norris and Ortega (2000), and Oswald and Plonsky (2010) have
expressed doubts about its success.

Proponents of using technology for language learning, giving the learner freedom of
action, access to a variety of language content, ease of access and its inherent attractive-
ness, opponents of factors such as lack of infrastructure, lack of software and hardware
to especially in developing countries, students and teachers are not familiar with this
technology, teachers do not master technology to produce appropriate educational con-
tent, superficial and unrealistic interactions in existing software, too much emphasis on
the use of multimedia, heavy volume Content for language learners, lack of appropriate
feedback and finally receiving superficial and unrealistic feedback as reasons for their
opposition to using technology for language learning. These contradictory reasons led
us to perform meta-analysis to determine the effectiveness of technology-assisted lan-
guage learning and, in general, whether it was successful or not. These reasons became
contradictory in order to determine the effectiveness of language learning through
meta-analysis with the help of technology and to reach a general conclusion whether it

was successful or not.

Research methods

Considering that the purpose of this research was to describe, analyze, and combine
the studies presented in the field of educational technology in English language teach-
ing based on research; the method of this research was a meta-analysis. Meta-analysis
is a set of statistical methods that are performed in order to combine the results of in-
dependent experimental and correlation studies that have the same research questions
on a single topic, and leads to a single estimate and result. Unlike traditional research
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methods, a meta-analysis uses statistical summaries of individual studies as research
data.

Based on the main assumption of this method, each study provided different esti-
mates of the underlying relationships in society. Therefore, by combining the results of
these studies, a more accurate view of these relationships could be provided, which was
provided by estimating individual studies. Meta-analysis research was applied type and
was among the few pieces of research. The method used to collect data in this research

was the library.

General objective subgroups: variables
Hypothesis 1 — There is a significant difference between the years of publication in re-
search on the application of technology in English language teaching.

Hypothesis 2 — The research method used in the research has been used in the field
of application of educational technology in English language teaching.

Hypothesis 3 — Research tools have been used in the application of educational tech-
nology in English language teaching.

Hypothesis 4 — There is a significant difference between the effect size of different
statistical methods in research in the field of technology application in English language
teaching.

Hypothesis 5 — There is a significant difference between the size of the work based
on the gender of the sample in research on the application of technology through Eng-

lish language teaching.

Eligibility criteria and exclusion criteria

In this research, 67 articles or theses out of 1000 articles or theses which were related
to technology in English language teaching in Iranian cites, like Tehran, Shahr-e- Qods,
Yasouj, Shahrood, Mazandaran, Bandar Abbas, Alborz, Shahrekord, Ahvaz, Qeshm,
Guilan, Semnan, and Chabahar, were randomly chosen from Iran Doc, google scholar,
and science direct websites.

It is important to mention that 7 out of 67 articles and theses were ignored in this
thesis based on the table that has been mentioned (Additional file 1: Appendix A).
Topics in selected articles were completely consistent and had a relatively high and ap-
propriate subject similarity for meta-analysis were from the years between 2009 and
2020 (Additional file 1: Appendix B). Conditions were detected and meta-analysis tests
had been performed on them. It should be noted that in the meta-analysis method,
there is no specific limit on the number of studies.

Method of data collection

To perform meta-analysis, the specifications of all theses in the field of educational
technology in English language teaching, which are the year of publication, sampling
method, statistical method, research method, and gender of the sample were studied.
These data were then used in analysis, syntheses, and comparison.
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Instruments

Meta-analysis is the statistical method which was used in this study. The SPSS (Sci-
ences Statistical Package for the Social) software (SPSS Statistics 26) that researchers
examined the frequency and statistical significance. The research hypotheses were also
tested by SPSS software. CMA 2 software (Comprehensive Meta-Analysis version 2)
was used to calculate the effect size for each study, the overall size effect, and the size
of the discriminant effect to test their statistical significance in this research.

In addition, the research hypotheses were tested using SPSS software and the
Kruskal-Wallis nonparametric test. The effect size in this r was calculated using the
Hex method.

The Egger regression method has also been used to evaluate the homogeneity of the
studies. The advantage of this method compared to other tests is that it is stronger.
This method uses real effect size methods for prediction.

Results
Data analysis

Part 1: Descriptive analysis

Description of general characteristics of the studied samples Descriptive informa-
tion about the year of publication of the studies was examined in this study.

As can be seen in Table 1, the highest percentage is related to research published
during the years 2015 to 2017 with a rate of 51.7% and the lowest percentage is related
to research published in the years 2018 to 2020 with a rate of 6.7 percentage.

Descriptive information about the research methods used in the studies reviewed
in this study As can be seen in Table 2, the highest percentage is related to the quasi-
experimental research method with 36.7% and the lowest percentage is related to the
qualitative research method with 3.3%.

Descriptive information about the instruments used in the studies examined in
this study As can be seen in Table 3, for the instruments used, the highest percentage
is related to the Questionnaire instrument with 37% and the lowest percentage is re-
lated to the Observations instrument with a rate of 3.3%.

Descriptive information about the statistical method used in the studies examined
in this study As can be seen in Table 4, the highest percentage is related to the

Table 1 Frequency distribution of researches by year of publication

Year Frequency Percent Cumulative percent
2009-2011 4 6.7 6.7

2012-2014 21 350 4.7

2015-2017 31 51.7 933

2018-2020 4 6.7 100.0

Total 60 100.0
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Table 2 Frequency distribution of researches by research method

Research method Frequency Percent Cumulative percent
Quantitative 6 100 10.0

Qualitative 2 33 133

qualitative and quantitative 2 33 16.7
quasi-experimental 22 36.7 533

Experimental 12 20.0 733

Descriptive and correlational 5 83 81.7

Mixed-methods 8 133 95.0

Survey research 3 50 100.0

Total 60 100.0

method of using pre- and post-tests with 56.7% and the lowest percentage is related to
the statistical method of ANOVA with 1.7%.

Descriptive information about the sex of the sample in the studies As can be seen
in Table 5, for the sample gender, the highest percentage is related to mixed-gender
with a rate of 48% and the lowest percentage is related to female gender with a rate of
20%.

Homogeneity of studies In order to check the homogeneity of the studies, the Eger re-
gression test is used and the results of this test are summarized in the following table:

As can be seen in Table 6, due to the value of Sig, which is greater than 0.05, the as-
sumption of homogeneity of studies at an error level of 0.05% is accepted.

The following Fig. 1 is used to determine whether the initial studies are biased and
their impact on data analysis.

If the initial studies do not have a diffusion bias, they should be distributed symmet-

rically around the average effect size, as shown in the diagram above.

Overall effect size Before examining the effect size separately for the variables in this
study, the overall effect size is calculated in two modes: a model with random effects
and a model with fixed effects, and the results are recorded in the table below.

It should be noted that due to the homogeneity of the initial studies in this study, the
model with fixed effects is more efficient than the model with random effects.

Table 3 Frequency distribution of researches by research method

Type of instrument Frequency Percent Cumulative percent
Questionnaire 37 61.7 61.7

Interview 3 50 66.7

Observations 2 33 700

Interview, observation 2 33 733

Observation, questionnaire 2 33 76.7

Questionnaire, tests 14 233 100.0

Total 60 100.0
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Table 4 Frequency distribution of researches by statistical test

Statistical test Frequency Percent Cumulative percent
T-test 9 15.0 15.0

Pre- and post-tests 34 56.7 7.7

Frequency and percentage 2 33 750

Correlation 7 1.7 86.7

Chi-square 2 33 90.0

Regression 2 33 933

Qualitative 3 50 98.3

ANOVA 1 1.7 100.0

Total 60 100.0

As can be seen in Table 7, considering that the sig value for both models is less than
0.01, it can be accepted that the total effect size in both models is significant with ran-
dom effects and fixed effects at the error level of one percent.

Effect size by year of publication The following table records the results related to
the effect size by year of publication of studies in both model modes with random ef-
fects and fixed effects.

According to the Sig values obtained in Table 8, the size of the effects in all the stud-
ied years is significant in both types of models with fixed effects and random effects.

The size of the work is used separately according to the research method In the
table below, the results related to the size of the effect are recorded separately by the
research method used in the studies in both models with random effects and fixed
effects.

According to the Sig values obtained in Table 9, the size of the effects in all research
methods used in the studies under study in both types of models with fixed effects and
random effects are significant.

Effect size by the instrument used In the table below, the results related to the size of
the effect by instruments used in the studies are recorded in both model modes with
random effects and with fixed effects.

According to the Sig values obtained in Table 10, the size of the effects in all instru-
ments used in the studies under study in both types of models with fixed effects and
random effects are significant.

Table 5 Frequency distribution of researches by gender

Gender Frequency Percent Valid Percent Cumulative percent
Female 12 20.0 20.0 20.0

Male 19 31.7 31.7 51.7

Male and female 29 483 483 100.0

Total 60 100.0 100.0
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Table 6 Frequency distribution of researches by homogeneity

Expected value Std. deviation T value d.f Sig. (2-tailed)
3.01 0.17 1.72 58 0.09

The size of the work is separated by statistical methods In the table below, the re-
sults related to the effect size are recorded separately by the statistical methods used in
the studies in both models with random effects and with fixed effects.

According to the Sig values obtained in Table 11, the size of the effects in all statis-
tical methods used in the studies in both types of models with fixed effects and random
effects, except the random effects model in the case where the statistical instrument is

used Qualitative Have been meaningful.

Effect size by sample gender In the table below, the results related to the effect size

by sample gender in both models with random effects and fixed effects are recorded.
According to the Sig values obtained in Table 12, the size of the effects on the sex of

the sample in both types of models with fixed effects and random effects are

significant.

Part II: Inferential analysis

Hypothesis 1 There is no significant difference between the size of the effect of years
of the publication on research in the application of educational technology in English
language teaching.

To test the above hypothesis, the Kruskal-Wallis test was used and the results of this

test are recorded in the following tables:
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Table 7 Total effect size results

Test result P Z test The standard Effect Number Model
value statistics deviation size

The effect size is 0006 1703 0.221 091 60 Random

significant effects

The effect size is 0000 358 0018 1.68 60 Fixed effects

significant

As can be seen in Table 13, considering the value of Sig = 0.151, which is greater
than 0.05, the assumption of zero, i.e. the assumption that the size of the work is the
same according to the year of publication is not rejected at the level of 5% error.

The effect of years of publication in research in the field of technology application in
English language teaching is not significantly different.

Hypothesis 2 There is no significant difference between the size of the work and the
research method used. Research conducted in the field of technology application in
English language teaching.

To test the above hypothesis, the Kruskal-Wallis test was used and the results of this
test are recorded in the following table:

As can be seen in Table 14, considering the value of Sig = 0.302, which is greater
than 0.05, the null hypothesis, i.e. the assumption that the size of the work is the same,
is not rejected at the 5% error level, so researchers can say: There is no significant dif-
ference between the size of the work and the research method used in the field of tech-

nology application in English language teaching.

Hypothesis 3 There is no significant difference between the size of the work and the
instruments used in research in the field of technology application in English language
teaching.

To test the above hypothesis, Kruskal-Wallis test was used and the results of this test
are recorded in the following table:

As can be seen in Table 15, considering the value of Sig = 0.830, which is greater
than 0.05, the null hypothesis, i.e. the assumption that the size of the work is the same,
is not rejected at the 5% error level, so researchers can say: There is no significant dif-
ference between the size of the work and the instruments used in research in the field
of technology application in English language teaching.

Table 8 Effect size by year of publication

Year Model N Effect size sD Sig Result
2009-2011 Fixed effects 4 1.056 0.956 0.001 Significant
Random effects 1.861 097 0.03 Significant
2012-2014 Fixed effects 21 0.169 1.015 0.000 Significant
Random effects 0311 0.746 0.000 Significant
2015-2017 Fixed effects 31 1.18 0.717 0.000 Significant
Random effects 1.51 0.848 0.000 Significant
2018-2020 Fixed effects 4 133 0.905 0.002 Significant

Random effects 045 0818 0.002 Significant
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Table 9 Effect size by research method

Research method Model N Effect size  Std. deviation  Sig Result
Quantitative Fixed effects 6 3.07 0.843 0.000  Significant
Random effects 246 1.12 0.000  Significant
Quialitative Fixed effects 2 032 1.10 0006  Significant
Random effects 0.36 1.15 0.002  Significant
Qualitative and quantitative Fixed effects 2 0.87 124 0.001  Significant
Random effects 0.87 0.881 0001  Significant
Quasi-experimental Fixed effects 22 1.095 0912 0.036  Significant
Random effects 0.369 0.768 0025  Significant
Experimental Fixed effects 12 237 0.808 0009  Significant
Random effects 1.84 0.757 0012 Significant
Descriptive and correlational  Fixed effects 5 0.632 0.521 0027  Significant
Random effects 0.956 0.652 0.065  Significant
Mixed-methods Fixed effects 8 1.056 1.23 0000  Significant
Random effects 1.861 1.05 0.000  Significant
Survey research Fixed effects 3 1172 1.035 0031  Significant
Random effects 1.210 0.146 0.039  Significant

Hypothesis 4 There is no significant difference between the size of the work according
to the statistical method used in research in the field of technology application in
English language teaching.

To test the above hypothesis, Kruskal-Wallis test was used and the results of this test
are recorded in the following tables:

As can be seen in Table 16, considering the value of Sig = 0.814, which is greater
than 0.05, the null hypothesis, i.e. the assumption that the size of the work is the same,
is not rejected at the 5% error level, so researchers can say: There is no significant dif-
ference between the size of the work according to the statistical method used in
research in the field of technology application in English language teaching.

Table 10 Effect size by instrument

Type of instrument Model N Effect size  Std. deviation  Sig Result
Questionnaire Fixed effects 37 203 1.321 0037  Significant
Random effects 1.21 1.782 0.031 Significant
Interview Fixed effects 3 0.784 1.682 0.028  Significant
Random effects 0.726 0.946 0011 Significant
Observations Fixed effects 2 453 0.645 0000  Significant
Random effects 6.35 0.896 0.000  Significant
Interview, observation Fixed effects 2 0.13 0.904 0003  Significant
Random effects 031 0.776 0002  Significant
Observation, questionnaire Fixed effects 2 246 0.754 0.010 Significant
Random Effects 3.84 1.143 0019  Significant
Questionnaire, tests Fixed effects 4 115 1.68 0000  Significant

Random effects 1.81 1.03 0.000  Significant
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Table 11 Effect size by research method

Research method Model N  Effectsize  Std. deviation Sig Result
T-test Fixed effects 9 0913 0461 0.002  Significant
Random effects 0.726 0.589 0012 Significant
Pre- and post-tests Fixed effects 34 0631 0818 0001  Significant
Random effects 0.794 0.756 0.001  Significant
Frequency and percentage  Fixed effects 2 0.591 0471 0023  Significant
Random effects 1.08 0.708 0000  Significant
Correlation Fixed effects 7 3.021 0.653 0.000  Significant
Random effects 2.86 1.053 0.000  Significant
Chi-square Fixed effects 2 263 1.084 0000  Significant
Random effects 332 0.844 0.031  Significant
Regression Fixed effects 2 1.38 0.891 0.03 Significant
Random effects 1.26 1.124 0.000  Significant
Quialitative Fixed effects 3 0.961 1.132 0002  Not Significant
Random effects 0.015 1.093 0.11 Significant
ANOVA Fixed effects 1 091 0937 0.004  Significant
Random effects 0.962 0932 0.002  Significant

Hypothesis 5 There is no significant difference between the size of the work by gender
of the sample in research in the field of technology application through English
language teaching.

To test the above hypothesis, Kruskal-Wallis test was used and the results of this test
are recorded in the following table:

As can be seen in Table 17, considering the value of Sig = 0.819, which is greater
than 0.05, the null hypothesis, i.e. the assumption which the size of the work is the
same, is not rejected at the 5% error level, so researchers can say: There is no signifi-
cant difference between the size of the work by gender of the sample in research in the
field of technology application through English language teaching.

Discussion
In this part, researchers describe the collected results in general and discuss the statis-
tical results obtained. The present study includes 67 studies out of 1000 theses and arti-
cles which 7 of them were excluded from this study due to a lack of sufficient
information (Appendix A).

The main purpose of this study was to investigate the impact of educational technol-
ogy on English language teaching. The optimal research method to achieve this goal

Table 12 Effect size by gender

Gender Model N Effect size Std. deviation Sig Result
Male Fixed effects 19 2076 0456 0.002 Significant
Random effects 2.286 0.397 0.003 Significant
Female Fixed effects 12 3121 1.215 0.000 Significant
Random effects 2311 0.946 0.004 Significant
Male and female Fixed effects 29 1.218 0.857 0.012 Significant

Random effects 1.561 0.768 0.023 Significant
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Table 13 Kruskal-Wallis test

Ranks

Year N Mean rank
2009-2011 5 41.10
2012-2014 20 3448
2015-2017 31 2581
2018-2020 4 3375

Total 60

Test statistics®®

P value
Chi-square 5302
df 3
Asymp. sig. 151

“Kruskal-Wallis test
PGrouping variable: year 1

was meta-analysis. In this method, “each research” was a unit of study, furthermore, the
amount of effect size was calculated for each research in order to obtain the effective-
ness of each research.

Our results indicate that technology applications have a large effect (1.68 and 0.91,
fixed effect model and random effect model respectively) on English language teaching.
This proposes that the use of technology is more effective than traditional teaching
methods without technology for English language teaching quality.

Overall effects of educational technology on English language teaching
The result of a medium-sized overall positive effect of educational technology on Eng-
lish language teaching confirmed that the use of a computer, telegram, mobile, laptop

Table 14 Kruskal-Wallis test

Ranks

Research method N Mean rank
Quantitative 6 24.08
Qualitative 2 12.50
Qualitative and quantitative 2 19.75
Quasi-experimental 22 3434
Experimental 12 3271
Descriptive and correlational 5 23.20
Mixed-methods 8 37.38
Survey research 3 19.33

Total 60

Test statistics®”

P value
Chi-square 8.362
df 7
Asymp. sig. 302

?Kruskal-Wallis Test
bGrouping variable: research method

Page 13 of 20
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Table 15 Kruskal-Wallis test

Ranks

Type of instrument N Mean rank
Questionnaire 37 31.23
Interview 3 2367
Observations 2 39.50
Interview, observation 2 28.25
Observation, questionnaire 2 40.50
Questionnaire, tests 14 27.64

Total 60

Test statistics®”

P value
Chi-square 2138
df 5
Asymp. sig. 830

Kruskal-Wallis test
PGrouping variable: type of instrument

devices, and software could facilitate language learning. These results were consistent
with other research findings regarding the effects of different devices and software on
English language teaching.

Related to the first research question: Year of publication

This research question was in line with Sung, Yang, and Lee (2017) and Chauhan
(2017), which both had the same experimental results show that their meta-analysis
was not substantially affected by publication bias. The most obvious finding to emerge

Table 16 Kruskal-Wallis test

Ranks
Statistical test N Mean rank
T-test 9 2328
Pre- and post-tests 34 3349
Frequency and percentage 2 2850
Correlation 7 2836
Chi-Square 2 29.00
regression 2 36.25
Quialitative 3 2167
ANOVA 1 31.00
Total 60
Test statistics™®

P value
Chi-square 3697
df 7
Asymp. sig. 814

Kruskal-Wallis test
BGrouping variable: statistical test
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Table 17 Kruskal-Wallis test

Ranks
Gender N Mean rank

P value Female 12 27.96
Male 19 30.26
Male and female 29 31.71
Total 60

Test statistics®”

P value

Chi-square 400

df 2

Asymp. sig. 819

Kruskal-Wallis test
bGrouping variable: gender

from this research question was that years of publication did not have a significant
result in this research.

Based on the fact, the year of publication was selected for research as a variable; if
years are considered differently, that is, for example, the year 2009 is assumed alone,
they are meaningful. They also have the same feature for the year of publication until
2020. However, based on the research question of how much the effect of the year of
publication affects educational technology, it should be noted that this variable is not
recommended for future research because it changes every time based on advances in
technology and different methods for research. Considering the year of publication, it
will not have a significant effect as a whole on the effect size of the work.

Related to the second research question: research method

It is in line with Farzaneh Shakki (2015). There is no significant difference between the
effect size by the research method used and the research conducted in the field of tech-
nology application in the English language teaching.

In fact, the research method as a whole depends on the researcher and the type of re-
search that is being done. In this research, we conclude that if we want to consider the
research methods one by one we can claim that they all have a significant effect but
when we want to consider all of them relative to each other, they do not have a signifi-
cant effect. Therefore, this research shows us that the required research methods or re-
sources required as well as different goals can be variable, so it depends on the
researcher in what circumstances, in what environment and with what tools they can
choose the research method. Of course, a single research method may not be used in
an article, and several types can be used.

Related to the third research question: instruments

It was in line with Fazeli (2016). It was not in line with Pourtayebi (2015), Alinejad
(2015), Sadeqi (2015), Rastegar (2014), Shahkooei (2016), and Parinaz (2010). There is
no significant difference between the effect size and the instruments used in research
in the field of technology application in English language teaching
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As we have seen, among the number of theses and articles we reviewed, a variety of
instruments were used. In the meantime, the questionnaire was used more than other
instruments, but this does not mean that this instrument is superior to others in re-
search instruments. In this study, in each of the articles and theses, one or more instru-
ments were used, which were significant, but in general, they were not significant in
comparison to each other. This means that we cannot say which tool is better than
other instruments so it depends on the researcher which instrument to choose over the
research.

Related to the fourth research question: statistical method

It was not in line with Shahkooei (2016). There is no significant difference between the
size of the work according to the statistical method used in research in the field of
technology application in English language teaching. Although the number of statistical
methods used in these studies was different, in the ranking, they did not have a signifi-
cant difference.

To check the quantitative research data, the use of statistical tests is mandatory. A
statistical method is necessary to use for each research. Reviewing all statistical tests
can be a good guide for analyzing data in an article. Meanwhile, it may not always be
enough to use a test.

Statistical methods are one of the practical ways to identify problems and provide so-
lutions to managerial, social, and psychological problems, etc. that, if implemented cor-
rectly, can provide real data for our research.

In other words, there may be different ways of doing research or how we can collect
our data to prove or answer questions. At this point, having high analytical power,
problem-solving ability. And sufficient experience can help you to know the correct
method of research. Because it directly uses people’s opinions, it can solve society’s
problems, and these studies are often very practical and can be cited.

Related to the fifth research question: gender

It was in line with Alipour (2017), Sadeqi (2015), Nateghi (2018), Dayani (2014), Gha-
zavi (2017), and Aliakbari (2013). It was not in line with Mohammadi (2014), Alashti
(2013), AsgharHeidari (2014), and Nakhaei (2017) found the result of the study that the
attitudes of English teachers or students regarding their gender towards the use of the
Internet, mobile or other devices were positive and high.

According to the statistical part of this study, the participants were mixed in most of
the articles, but in some of them, exclusively female participants or in some other male
participants were used to conduct the research. Based on the findings, we conclude that
there is not much difference between men being superior to women or vice versa.

Based on the availability of technology in education, educational technology has
caused many changes in the field that meet the needs of students in different ways.
With the provision of software that teaches students with special needs, the appropriate
educational equipment is designed to make learning easier for the individual.

With the use of technology, the concept of education is changing for both students
and teachers to progress. Therefore, the introduction of technology in education is very

important.
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Research limitations
The present meta-analysis, like many others, has its limitations and forces the re-
searcher to interpret the findings with extreme caution.

— Lack of access to some articles and dissertations that did not receive a response
from the authors despite sending an email.

Suggestion for further study

Due to the limitations that researchers applied in this research, 67 theses and articles
were selected from different cities of Iran that had a topic related to the subject of this
research, but it should be noted that due to development and progress in recent years,
the importance of this thesis is observed. It is better to select researches that have been
published in reputable publications all over the world, in addition to this, it is suggested
to work on other various variables.

Conclusion

A meta-analysis of research on the application of technology in English language teach-
ing, which was published in valid journals in this field and examined, showed that the
application of information technology in this field has an acceptable impact factor.

In this section, the overall findings of the current study were presented. According to
the studied variables, we conclude that the five variables studied and researched, ac-
cording to their statistical information in this study, did not have a significant effect
size. And in response to the overall purpose of the article, how much technology can
affect English language teaching, it can be concluded that, initially, compared to the
variable of the year, 2017 to 2020, the size of the work was more representative than
previous years, so technology has been effective. Other variables, such as tools, research
methods, statistical methods, and gender, have had a smaller effect than size that we
can ignore.

The results showed that all chosen variables in this study, considering every unique
thesis or article, were significant, but as the whole consideration of each variable to 60
theses and articles, they were not significant.
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