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Abstract

In the 21st century, the continuous integration of information communication technology
(ICT) makes the professional development of mathematics teachers face new huge
opportunities and challenges. Digitalization, showing infinite charm of development, it has
become an important symbol of modernization in mathematics education. Hence, this articles
review is to study about teachers’ perception towards ICT integrations in mathematics
Classroom. Articles access from 2017 -2021 across two databases SCOPUS and WOS (Web of
Science) were referred. This study used PRISMA Model (Preferred Reporting ltems for
Systematic Reviews and Meta-Analyses). A total of 697 articles were found however only 30
articles were identified that qualified and were accepted in this study. The result of SLR show
that the majority country study is from Turkey follow by United States. The result shows that
the frequency of studies in this field is uniform for 2017 to 2019, but it is increasing in year
2020. This might be cause by the Covid-19 pandemic that force the education system to be
conducted online. In terms of methodology, the most research design that had been carry out
is case study and conducted qualitatively. The findings can be used in guiding future research
needed to be conducted concerning the integration of ICT in mathematics classroom.
Keywords: Perception, ICT, Technology, Mathematics, Teachers, Systematic Review

Introduction

Over the years, educators have been exploring different strategies and methods to improve
the quality of education and the overall learning process (Marban & Mulenga, 2019). In the
development of primary and secondary education, the application of information and
communication technology (ICT) is becoming more and more important. Teachers' ICT
application ability refers to the ability of teachers to use emerging technologies based on
computer technology and supplemented by network media and related subject teaching
software. Since, educational technologies have entered the classroom and participated in
teachers’ teaching and learning process. Many teachers actively respond to this trend change,
but some teachers hold different views. Basic knowledge and basic skills in ICT are important
to update educational concepts and improve teachers’ knowledge and teaching ability.
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Therefore, it is necessary for us to conduct research on these aspects, specially about
teachers’ perception towards ICT.

In recent years, with the help of the Internet and information technology, an
unstoppable revolution has taken place in the classroom. Many researchers have conducted
varies studies and reviews about teachers’ perception towards ICT integration in classroom.
Some studies have reported that teachers have a positive view of integrating ICT in classroom
and believed ICT makes learning interesting (Ali, 2018; Ardani et al., 2018; Belay et al.,2020;
Katsarou, 2020; Nasreen & Chaudhary, 2018; Redmond & Lock 2019; Sang et al., 2018;
Taghizadeh & Yourdshahi, 2020; Trujillo-Torres et al., 2020; Zubkovi¢ et al., 2017). On the
other hand, previous findings also revealed that teachers also had negative perceptions in
integrating ICT (Banda et al., 2020; Jepkorir, 2017). This might be affected by teachers’ low
ICT ability, lack confidence about using ICT in the classroom or lack of training in ICT mediated
methodologies. According to Mensah (2017), mathematics teachers were favourable to the
use of ICT in teaching mathematics and most of the teachers were knowledgeable about using
ICT such as Microsoft word, power point, excel and calculators. Many studies have been done
by researchers about integration ICT either in mathematics classroom or mathematics
subjects (Umugiraneza et al., 2018; Mustam & Adnan, 2019; Kim et al., 2019; Ogegbo & Aina,
2020; Trujillo-Torres et al., 2020). Their findings indicated that the perception of teachers is
positive towards ICT and they have also had positive mind-set about using ICT in teaching
mathematics.

The integration of ICT in mathematics education provide comprehensive teaching for
mathematics teachers with interactive teaching methods. This study will discuss the article
selection criteria and search the process for systematic literature review. This systematic
literature review was conducted to further identify teachers’ perception towards ICT
integration in mathematics classroom. Together with the article’s data collection methods
and data analysis, the article will be critically evaluated. Information and communications
technology (ICT) play an importance role in education, it helps students to visualize
mathematical concepts that they might not be able to imagine. In this technology generation,
it is our best moment to integrate ICT into mathematics classroom using the devices we have.
Different teachers may have different thoughts on ICT integrations and examining the
literatures, we are able to classify and make conclusion on teachers’ perceptions towards ICT
in mathematics classroom.

Research Questions

The purpose of this study was to explore and review the relevant aspects with teachers’

perception in mathematics classroom towards the integration of ICT research. Therefore, a

systematic literature highlights is done to answer the following questions:

1. How is teachers’ perception studied in empirical research of mathematics education?

2.  What is the study field covered by the researchers in conducting the study of teachers’
perception towards ICT integration in mathematics classroom?

Methodology

The highlights of this systematic literature reviews will be guided using PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyzes). Model PRISMA is a quality
guideline because of its process are quite detailed when is involving a big quantity of data
(Jamaludin et al., 2020). The advantage of PRISMA can help researcher to produce a
qualitative report through a specific process. Advantages of using a systematic review method
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with the PRISMA is the articles obtained are from the trusted and quality database.
Furthermore, it is recognized by all researchers and also help the author from wasting time
and wondering if the articles they have had enough (Pollock & Berge, 2018). According to
Moher et al (2009), PRISMA helps the author traces the articles according to the objectives of
the study through four processes following, namely the identification process, screening,
eligibility and inclusion.

Hence, this study used two (2) major online databases, which are Scopus and Web of
Science (WOS). This database is quite qualified for this field of study. According to Xiao and
Watson (2019), none of the databases are complete, so they suggest to use more than one
database. There is no specification of the type of database is used, as long it goes through a
rigorous process. So, it is labeled as a systematic literature analysis (Mohamed Shaffril et al.,
2019). In the first stage, that is introduction, several keywords are used to identify articles
that are relevant to this study. The main keywords selected for inclusion in this study were
“perception”, “ICT”, “teachers” and “mathematics”. Other than that, the use of alternative
and synonymous terms used are “educators” or “schoolteachers”. The word AND is inserted
into the keywords to wider the range of findings and expanding the search into specialized
studies about teachers’ perception and OR operators to accommodate alternative spellings
and synonym words (Aliyu, 2017) as in Table 1.

Table 1.
Database source and search series (Search String)
Database  Keyword Order Sequences and Boolean Operators
Scopus TITLE-ABS-KEY ((“teachers” OR “school teachers” OR “educators” OR
“lecturers”) AND (“ICT” OR “technology”) AND (“perception” OR “opinion” OR
“view point”) AND (“mathematics”))

Web of TS= ((“teachers” OR “school teachers” OR “educators” OR “lecturers”) AND
Science (“ICT” OR “technology”) AND (“perception” OR “opinion” OR “view point”)
(Wos) AND (“mathematics teachers”))

The survey in this study was conducted relying on two major journal databases,
namely Scopus and Web of Science (WOS). Scopus is a site that claim to be the largest single
abstract and index database ever ((Burnham, 2006), while WOS is world’s oldest site that help
researchers to search and discover across many fields and disciplines (Birkle, Pendlebury,
Schnell, & Adams, 2020). In a way of specifically, Scopus indexed a total of 525 journals related
to teachers’ perception towards ICT while WOS indexed 172 journals related to the study of
teachers’ perception towards ICT. Results from the search through two search engines, a total
of 697 articles were found.

In the screening phase, by focusing on a few conditions before discarding and
retrieving the articles. There are several articles writing search criteria have been set before
starting the search process. First, the source of the article is limited to the last five years of
publication from 2017 to 2021. The purpose is to get the latest information on teachers’
perception towards ICT integrations in mathematics in the world of education. Selected
articles have only empirical data only. In addition, the literature of this study must also consist
of journal articles only. Besides that, the selection criteria for selected articles also included
only involving open access articles. The purpose is to facilitate the process of acquiring and
downloading articles. The preliminary survey was conducted based on title articles, abstract
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and keywords. Full text is searched and read for articles that meet the criteria qualifications
based on title and abstract and determine whether the article will be retained or excluded in
the last search or not. Table 2 below briefly describe the criteria for acceptance and rejection.

Table 2.
The eligibility and exclusion criteria
General Criteria Eligibility Exclusion
(Acceptance Criteria) (Rejection Criteria)
Year of Publication 2017 -2021 <2017
Document Type Journal Articles Journal (systematic review),

book series, books, chapter in
book, conference proceeding
Language English Excluded English

After examined, a total of 29 duplicate articles were issued making it only 668 articles left.
Article then screened into empirical studies and studies that were not conducted in that
period. Finally, as many as 30 articles were selected based on the accepted criteria using the
PRISMA method and analysed to achieve the purpose of this systematic literature review.
Figure 1 shows the PRISMA flow chart in this study adapted and modified from Moher et al.,
(2009).
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Figure 1 PRISMA flow chart
(Adapted from Moher et al. 2009)

Results

Finally, after four stages to determine which articles can be reviewed, 30 articles were
identified with teachers’ perception towards ICT integration in mathematics classroom. To
answer the first research question, the findings of the study will analyse about (1) countries
in where the study was performed, (2) the study design (methods used and approaches) and
(3) year of studies.
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Country Study

Table 3 shows the 15 countries where the study was conducted. Based on the table, can
conclude that majority of the studies were conducted the Asian continent. Turkey became
the highest country of the study related to ICT integration in mathematics classroom. Turkey
has the highest country of the study, a total of 10 studies, followed by United States 4 studies,

while Australia, South Africa and Spain with 2 studies and the rest only have 1 study.

Table 3.
Countries of Study
Continent Country N Articles
Asia Cyprus 1 Tsouccas & Meletiou-Mavrotheris (2019)
India 1 Bora & Ahmed (2020)
Indonesia 1 Haviz & Maris (2020)
Israel 1 Daher and Shahbari (2020)
Saudi Arabia 1 Aldahmash et al. (2019)
South Korea 1 Kim et al. (2019)
Turkey 10 Karatas et al. (2017); Ibili et al. (2019); Birgin et al.
(2020); Akran & Asiroglu (2018); Sahal & Ozdemir
(2020); Sen & Hava (2020); Yildirim & Sidekli
(2018); Yildirim & Tiirk (2018); Birgin et al. (2020);
Faruk Islim et al. (2018)
Africa Nigeria 1 Sunday et al. (2019)
South Africa 2 Naidoo & Singh-Pillay (2020); Ndlovu & Mostert
(2018)
Europe Ireland 1 Ni Fhloinn et al. (2018)
Russia 1 Anisimova et al. (2020)
Spain 2 Goémez-Garcia et al. (2020); Trujillo-Torres et al.
(2020)
Sweden 1 Humble et al. (2020)
North United States 4 Herro & Quigley (2017); Nowikowski (2017);
America Johnson et al. (2021); Rowe et al. (2020)
Australia Australia 2 Attard & Holmes (2020); Brown (2017)

Research Design and Research Approaches

The method for each study analysed were coded based on the research design. List of
research design used were: (1) Case Study (2) Survey Study, (3) Experimental Study (4)
Phenomenological Study, (5) Cross-Sectional Study, (6) Explanatory Sequential study, (7)
Concurrent Embedded Design, and (8) Concurrent Triangulation Design.

Table 4 below shows the study design used together with the types of respondents
involved in each relevant study. The trend in terms of research design and study sample for
30 articles. A total of 11 articles are focused on case study followed by survey study with 9
articles. Findings from the review suggest that secondary in-service teachers have been
selected in most studies following by pre-service teachers and primary in-service teachers.
The are 3 articles focused on both primary and secondary teachers. While only one sample of
study which focuses on both pre-service and in-service teachers and lecturers of university.

1244



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT

Vol. 10, No. 3, 2021, E-ISSN: 2226-6348 © 2021

Table 4.
Frequency of Research Design and Types of Respondents

Research Design Pre- In- In-Service Primary & Pre & In- Lecturers
Service Service Teachers Secondary Service University
Teachers Teachers (Secondary) Teachers Teachers
(Primary)

Case Study 4 1 5 1

(n=11)

Survey Study 2 2 3 1 1
(n=9)

Experimental 1

Study

(n=1)
Phenomenological
Study

(n=2)
Cross-Sectional 2

Study

(n=2)

Explanatory 1 1
Sequential Study

(n=2)

Concurrent 1 1

Embedded Design

(n=2)

Concurrent 1

Triangulation

Design

(n=1)

[y
[y

An analysis of research approaches also has been conducted. The results found that
the type of approach in the study used was quantitative, qualitative as well as mixed method
(a combination of quantitative and qualitative). Table 5 below shows the numbers and
percentages for the types of approach researchers used. Qualitative research recorded the
highest percentage which is 43.4% with 13 articles. Quantitative research, on the other hand,
recorded 40% (12 articles) while mixed method recorded the lowest percentage which is
16.7% (5 articles).
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Table 5.
Research Approaches
Type of Approaches Authors (Years)

Qualitative Akran & Asiroglu (2018); Attard & Holmes (2020); Brown (2017);
(n=13) Daher & Shahbari (2020); Faruk Islim et al. (2018); Herro &
Quigley (2017); Humble et al. (2020); Naidoo & Singh-Pillay
(2020); Nowikowski (2017); Sahal & Ozdemir (2020); Sen & Hava
(2020); Tsouccas & Meletiou-Mavrotheris (2019); Yildirim & Tirk

(2018)
Quantitative Aldahmash et al. (2019); Anisimova et al. (2020); Birgin et al.
(n=12) (2020); Bora & Ahmed (2020); Gomez-Garcia et al. (2020); Ibili et

al. (2019); Karatas et al. (2017); Kim et al. (2019); Ni Fhloinn et al.
(2018); Rowe et al. (2020); Sunday et al. (2019); Trujillo-Torres et

al. (2020)
Mixed Method (Birgin et al., 2020; Haviz & Maris, 2020; Johnson et al., 2021;
(n=5) Ndlovu & Mostert, 2018; Yildirim & Sidekli, 2018)

Year of Studies

An analysis of the frequency of the study over the five latest years is carried out and presented
in a table. Table 6 shows the number and percentage of articles by year. Based on the table,
the highest percentage is in the year 2020 with 15 articles and recorded 44.1%. Articles for
2019, 2018 and 2017 recorded the same percentage as 17.6% respectively. While 2021
recorded the lowest percentage of 2.9%, this is due to the study done in early 2021.

Table 6.

Frequency of Studies
Years Numbers of Article Percentage
2017 6 17.6%
2018 6 17.6%
2019 6 17.6%
2020 15 44.1%
2021 1 2.9%

Fields of Studies

For the second research question, the distribution of articles according to the study field was
conducted. The study field in this study can be divided into seven groups. Table 7 indicates
the frequency for the study area. As a result of the analysis found, 40% of articles is about the
use of ICT. As for STEM, the study covered 26.7% while for the field study of STEAM and
blended learning recorded 10% respectively. Percentage for TPACK recorded 6.7% while
flipped classroom and 215 century learning only recorded at 1%.
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Table 7.

Study Field
Study Field Numbers of Article Percentage
21st- Century Learning 1 33%
Blended Learning 3 10%
Flipped Classroom 1 33%
STEAM 3 10%
STEM 8 26.7 %
TPACK 2 6.7 %
Use of ICT 12 40 %

Discussion

In this 21st century, teachers need to know not only how to use the technology but when and
why use it. To get the results of technology integration to be effective, it requires ongoing
collaboration among teachers, administrators, and parents to encourage student learning. It
is very important to acknowledge teachers’ perception towards the ICT integration in
mathematics classroom.

Findings reveal that most studies were conducted around Asian continent. Majority
studies were conducted in Turkey follow by United States. Other countries are very lacking in
conducting research for teachers’ perception towards ICT integrations especially in
mathematics. In terms of methodology, the most research design that had been carry out is
case study follow by survey study. According to Bell and Waters (2014), case study can
provides an opportunity for in-depth study of one aspect of the problem. While survey is
aimed to obtain information from a representative selection of population to present the
survey results as representative of the entire population.

Analysis of the systematic literature review found that there are still many relevant
studies in the context of mathematics education is carried out. Study on teachers’ perception
towards CIT integration in mathematics classroom is still actively practiced by researchers to
this day. From analysis, it was found that the distribution of this study over the last five years
is almost uniform except in year 2020 where’s a drastic increase happen in year 2020.
According to Nguyen et al. (2020), pandemic Covid-19 had caused a vast increase in digital
communication and force the education system to be conduct online. This showed that this
study is still relevant up to the present and still is one of the areas chosen by the researchers.
Based on the results, we also can conclude that many countries still integrating ICT in teaching
and learning mathematics.

The findings also show that the majority studies are conducted qualitatively compared
to quantitatively. This type of research for studies can be implemented in three forms namely
guantitative, qualitative or a combination of quantitative and qualitative. From the results of
the analysis, it is found that the study has been implemented in all three approaches.
According to Chua (2014), quantitative approach aims to test theories, show differences as
well as show relationships. This form of research is more about making generalization.
Meanwhile, qualitative approach is more about improving understanding, explaining
statements and explaining events verbally (Chua, 2014).

Besides that, the majority study field in this study is the use of ICT follow by STEM.
Indeed, it can be seen that many studies have examined the perception of teachers. Almost
all the relevant study findings showed a positive perception towards ICT integration in
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mathematics classroom. However, there are also minority studies that reported a negative
perception of ICT integration. Akran and Asiroglu (2018) stated that mathematics teachers
have positive perception on STEM education in their study. While Yildirrm and Tiirk (2018)
claims that STEM education is a useful education concept, but some problems may be
encountered in the process of STEM education. In addition, it was also found that after STEM
training, teachers’ views on STEM education have undergone positive changes.

Mastering the use of ICT will help teachers provide effective guidance using existing
technical tools. It is also hope that future study about this field can be further multiplied in
the context of mathematics education. However, the number of studies focusing in Malaysian
mathematics education is lack. Therefore, the results of this study are expected to provide a
deep understanding so that such studies can be implemented in the context of mathematics
education in Malaysia.

Conclusion

Integration ICT in mathematics classroom is increasingly emphasized in the field of education,
especially in this era of transformation of the education system and the pandemic covid-19
season. Results shows that most of the country’s research comes from Turkey followed by
the United States. Meanwhile, the frequency of studies in this field is uniform for 2017 to
2019, butitisincreasing in year 2020. This may be caused by the Convid-19 pandemic. Besides
that, the most research design that had been carry out is case study and conducted
gualitatively. Majority study field discuss about the use of ICT in mathematics classroom.

Implication and Contribution of the Research

This systematic literature review aims to contribute to knowledge as well as being able to
provide enlightenment through article analysis about teachers’ perception towards ICT
integration in mathematics classroom. Some related studies may have been omitted from this
review because the screening process may also have screened out some interesting studies
on teachers’ perception towards integrating ICT in mathematics classroom. Based on the
literature search, this study is relevant as there are still not many systematic literature reviews
found focuses on ICT integration in mathematics classroom. There are many studies on
teachers’ perception towards ICT integration but not doing in mathematics classroom. Thus,
this systematic literature review is helpful in shedding light on the teachers’ perception
towards ICT integration in mathematics classroom. Information that obtained from multi-
country studies provide meaningful input in this study. This study is expected to provide ideas
to analyse teachers’ perception towards ICT integrations in mathematics classroom. The
findings can be used in guiding future research to be conducted by broadening the
respondent to beyond teachers and students.
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