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ABSTRACT

This concept paper will discuss the definition and concept of Blended learning in Mathematics as well as the factors
of teachers' acceptance of using Google Classroom in Mathematics Blended Learning based on previous technology
acceptance models. The factors of teachers' acceptance of using Google Classroom in Mathematics Blended Learning
have been identified through the extensive analysis of the previous literature review. The purpose of this concept paper
is to discuss in detail the design and selection of the acceptance factors of teachers using Google Classroom in
Mathematics Blended Learning. This concept paper is expected to give a complete picture related to the factors that
influence teachers' acceptance of using Google Classroom, especially in Mathematics Blended Learning and serve as
a guide to stakeholders and policy implementers to take the initiative to use Google Classroom in the field of
Mathematics education in Malaysia a success.
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ABSTRAK

Kertas konsep ini akan mengupas tentang definisi dan konsep Pembelajaran Teradun dalam matematik, faktor-faktor
penerimaan guru menggunakan Google Classroom dalam Pembelajaran Teradun matematik berdasarkan model atau
teori penerimaan teknologi yang terdahulu. Faktor-faktor penerimaan guru menggunakan Google Classroom dalam
Pembelajaran Teradun matematik telah dikenal pasti melalui analisis secara ekstensif tinjauan literatur yang lepas.
Tujuan penulisan kertas konsep ini adalah untuk membincangkan secara terperinci pembentukan dan penetapan
faktor-faktor penerimaan guru menggunakan Google Classroom dalam Pembelajaran Teradun matematik. Hasil
penulisan ini diharap dapat memberi gambaran lengkap berkaitan dengan faktor-faktor yang mempengaruhi
penerimaan guru menggunakan Google Classroom khususnya dalam Pembelajaran Teradun matematik dan menjadi
panduan kepada pemegang taruh dan pelaksana polisi bagi menjayakan inisiatif penggunaan Google Classroom
dalam bidang pendidikan matematik di Malaysia.

Kata Kunci: Pembelajaran Teradun, Google Classroom, Matematik.
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INTRODUCTION

The learning process in the field of education across all branches of knowledge proves the demand of
technology integration which forms a learning approach known as Blended Learning (BL). In Blended
Learning (BL), the learning environment combines e-learning and face-to-face teaching methods and
provides space and opportunities for students to learn at their flexibility (Prasad et al., 2018).

Lopes and Soares (2018) claim that BL has a very exclusive and sometimes confusing definition as the term
has almost the same meaning with the other terms and they are used interchangeably. Therefore, it is quite
difficult to distinguish BL with other terms such as "Virtual Learning", "Hybrid Learning", "Distance
Learning”, "Network Learning", "Online Learning", "Web-enhanced Learning"”, "Internet -enabled

Learning" and so on.

Graham (2006) defines Blended Learning as a combination of face-to-face instruction and computer-
mediated instruction. Similarly, Garrison & Kanuka (2004) defines Blended Learning as "thoughtful
integration of classroom face-to-face learning experiences with online learning”. In the context of this
article, the Mathematics Blended Learning approach refers to the combination or integration of face-to-face
teaching and the use of the Google Classroom learning platform in learning Mathematics. Research by Ab
Hajis et al. (2022) found that the integration of Google Classroom in mathematics learning helps teachers
greatly to ensure the effectiveness of the implementation Home-Based Teaching and Learning (PDPR)
implementation.

In order to ensure the success of Blended Learning approach in mathematics, teachers should plan the
teaching and learning process by using Google Classroom as; (1) a support tool for the sharing of
mathematics learning materials, (2) a virtual medium of interaction, communication and collaboration
between teachers, students and parents or guardians and (3) a tool to assess the students’ level of mastery
and learning performance in mathematics.

LITERATURE REVIEW

There are a number of factors that have been outlined in evaluating the acceptance and use of technology
such as Perceived Usefulness, Perceived Ease of Use, Social Influence, Facilitating Conditions, Attitude,
Subjective Norm, Perceived Behavioural Control and so on. These factors have been developed from
several theories or models such as Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975),
Technology Acceptance Model (TAM) (Davis, 1986), Technology Acceptance Model 2 (TAM 2)
(Venkatesh & Davis, 2000), Technology Acceptance Model 3 (TAM 3) (Venkatesh & Bala, 2008), Theory
of Planned Behaviour (TPB) (Ajzen, 1991), Innovation Diffusion Theory (IDT) or Diffusion of Innovation
(DOI) (Rogers, 1983), Social Cognitive Theory (SCT) (Bandura, 1989), Model of PC Utilization (MPCU)
(Thompson et al., 1991), Motivational Model (MM) (Davis et al., 1992), C-TAM-TPB (Taylor & Todd,
1995), Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003) and
Unified Theory of Acceptance and Use of Technology 2 (UTAUT 2) (Venkatesh et al., 2012).

These models have been used as a basic theoretical framework in various fields of study to measure and
predict factors of acceptance and use of technology through feedback such as perceptions, beliefs, attitudes
and so on. Examples of past studies that use the theory or model mentioned are such as Diffusion of
Innovation Theory (DOI) (Bokolo et al., 2019; Porter et al., 2016), Social Cognitive Theory (SCT) (San
Pedro et al., 2017), Technology Acceptance Model (TAM) (Deepak, 2017; Adukaite et al., 2017; Stockless,
2018; Bazelais et al., 2018; Al-Rahmi et al., 2018; Mailizar et al., 2021) and Unified Theory of Acceptance
and Use of Technology (UTAUT) (Sesma, 2020; Raman & Rathakrishnan, 2018; Alabi & Mutula, 2020;
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Alshammari, 2021; Sultana, 2020; Alasmari & Zhang, 2019; Eutsler & Antonenko, 2018; Shukla, 2021).
There are also past studies that combine technology acceptance models or theories in their studies such as
Al-Harbi (2011) (TPB & TAM), Hussein et al. (2020) (TAM & ISSM), Buabeng-Andoh & Baah (2020)
(TAM & UTAUT), Zhang et al. (2020) (UTAUT & IS), Bardake1 & Alkan (2019) (UTAUT & TPACK),
Eutsler & Antonenko (2018) (UTAUT & TAM), Radovan & Kristl (2017) (UTAUT & Col). Previous
studies reveal that technology acceptance studies used UTAUT, UTAUT 2 and extended models with a
wide range of variables in order to determine the user acceptance or adoption of technology in education
field. All of the studies showed varying results. Thus, it is imperative to engage the UTAUT, UTAUT 2 or
their extended models by combining the variables appropriately to achieve the best results (Yee &
Abdullah, 2021).

The UTAUT model integrates eight technology acceptance models (TRA, TPB, TAM, IDT, SCT, MPCU,
MM and C-TAM-TPB) by producing four predictors (Performance Expectancy, Effort Expectancy, Social
Influence and Facilitating Conditions) for Behavioural Intention and Use Behaviour as well as four
moderators namely Gender, Age, Experience and Voluntariness of Use. The integration of all these theories
or models is due to the fact that researchers in the field of Information Systems and Technology face the
constraints of various model choices, bound in the selection and design of the entire model or part of the
preferred model as well as ignoring the contribution of other alternative models. Besides, there is a lot of
debate about the functions of the variables that are almost the same in all such theories or models. The
UTAUT model is more suitable for explaining the acceptance of technology in the context of an
organization (Venkatesh et al., 2003).

On the other hand, the UTAUT 2 model is an extended model of UTAUT which focuses more on
technology acceptance from an individual perspective. There are three new constructs that have been added
to the UTAUT 2 model, namely Hedonic Motivation, Habit and Price Value (Venkatesh et al., 2012). The
UTAUT 2 model is capable of explaining 74% of users' Behavioural Intention (BI) towards technology
acceptance (Venkatesh et al., 2012; Venkatesh et al., 2016). In addition, it is a better model in the
exploration of Behavioural Intention (BI) of technology use (Abbad, 2021; Tamilmani et al., 2021; Amadin
et al., 2018; Jakkaew & Hemrungrote, 2017). The UTAUT 2 model is less tested and empirically proven
through studies related to the acceptance and use of technology in the context of education in Malaysia
(Sharifi fard et al., 2016; Raman & Don, 2013). Therefore, the validity and reliability of the UTAUT 2
model requires further study (Marchewka et al., 2007; Alshahrani & Walker, 2017).

There are several previous studies that use the UTAUT 2 model in measuring the acceptance and use of
technology in various fields of education around the world. The UTAUT 2 model has been used to study
the factors that motivate individuals to accept or use technology in the US and Europe (Venkatesh et al.,
2012; Nikolopoulou et al., 2020), Asia (Samsudeen & Mohamed, 2019; Mohan et al. ., 2020; Hu et al.,
2020; Tseng et al., 2019; Jakkaew & Hemrungrote, 2017; Kado et al., 2020), the Middle East and Africa
(Azizi et al., 2020; Ameri et al., 2020 ; Mtebe et al., 2016; A. Khan & Qudrat-Ullah, 2021; Dajani & Abu
Hegleh, 2019), South America (Dakduk et al., 2018), Australia (Bower et al., 2020), Malaysia (Kumar &
Bervell, 2019; Abdul Rabu et al., 2019) and a combination of three countries namely Korea, Japan and the
US (Jung & Lee, 2020).

A study conducted by Tseng et al. (2019), Hu et al. (2020), Bower et al. (2020), Azizi et al. (2020),
Nikolopoulou et al. (2020) and Dakduk et al. (2018) use the original UTAUT 2 model completely without
any addition of other external variables. However, a study by Mtebe et al. (2016) and Ameri et al. (2020)
omit some of the original variables and moderators in the UTAUT Model 2. Mtebe et al. (2016) dismiss all
the original moderators in the UTAUT 2 model, while Ameri et al. (2020) also omit Hedonic Motivation,
Price Value and Voluntariness of Use as moderator variable.
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Nevertheless, there are also some past studies that have added or included some external variables or new
moderators into the UTAUT 2 model (A. Khan & Qudrat-Ullah, 2021; Jung & Lee, 2020; Dajani & Abu
Hegleh, 2019; Samsudeen & Mohamed, 2019; Mohan et al., 2020). A. Khan & Qudrat-Ullah (2021) drop
the Price Value variable but include new moderator variables namely Technology Awareness, Power
Distance, Uncertainty Avoidance, Individualism and Masculinity. In another studies, other variables or new
moderators are included such as Culture (Jung & Lee, 2020), Learning Value and Students’ Innovativeness
(Dajani & Abu Hegleh, 2019), Work Life Quality and Internet Experience (Samsudeen & Mohamed, 2019)
and Contents of Platform and Gender (Mohan et al., 2020).

In general, there are several past studies conducted locally and abroad utilizing Google Classroom in the
field of education studying the acceptance and its uses (Alotumi, 2022; Saidu & Al Mamun, 2022; Melvina,
2022; Huang et al., 2021; Zakaria et al., 2021; Zulherman et al., 2021; Md Yunus et al., 2021; Pratama,
2021; Mansor & Megat Zakaria, 2021; Hussein et al., 2020; Syed Ahmad et al., 2020; Abd Manan & Hanafi,
2019; Al-Maroof & Al-Emran , 2018). However, there are little research carried out in Malaysia to identify
the factors that influence teachers' acceptance of using Google Classroom, especially in Mathematics
Blended Learning.

METHODOLOGY

This article examines previous studies that focused on Blended Learning and Google Classroom. In order
to find relevant research articles, the author searched several databases such as Scopus, ERIC, ProQuest
and Google Scholar Journal using the keywords "Google Classroom™ and "Blended Learning." However,
the search results were very broad, so the author narrowed down the selection by applying specific criteria:
(1) research that clearly uses Google Classroom in the field of education, (2) research that employs the
technology acceptance model or theory, (3) research that evaluates the factors of student or teacher adoption
or acceptance of Google Classroom in education, (4) research that specifies the educational institution
(school, college, university, or other private educational institution), and (5) research that was published
between 2017 and 2022. Based on these criteria, only 18 articles were selected. Therefore, the following
discussion focuses on the factors that influence the acceptance of Google Classroom by mathematics
teachers.

FACTORS THAT INFLUENCE TEACHERS' ACCEPTANCE OF USING GOOGLE
CLASSROOM IN MATHEMATICS BLENDED LEARNING

Performance Expectancy

The Performance Expectancy (PE) is defined as an individual's degree of trust in using technology system
that can help to achieve goals or improve individual performance or work performance (Venkatesh et al.,
2003). Performance PE have been extracted and set based on Blended Learning attributes and the five
previous technology acceptance model variables namely; Perceived Usefulness (TAM), Extrinsic
Motivation (MM), Job-fit (MPCU), Relative Advantage (IDT) and Outcome Expectation (SCT).

Davis (1989) states that the Perceived Usefulness variable is the most frequently used predictor factor in
determining the level of acceptance and use of technology among individuals, while PE is the most
influential predictor of the Behavioural Intention (BI) among technology users (Venkatesh et al., 2003,
2012). In addition, previous studies (Md Yunus et al., 2021; Zulherman et al., 2021; Saragih et al., 2019;
Buabeng-Andoh & Baah, 2020; Kumar & Bervell, 2019; Gross, 2019; Sesma, 2020; Radovan & Kiristl,
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2017) have proven that PE is a main predictor to the individual's desire or intention to use technology in
the learning process.

Effort Expectancy

Effort Expectancy (EE) refers to individual’s degree of trust of technology system which is deemed as easy
to use or user-friendly (Venkatesh et al., 2012). EE is a research variable that corresponds to the previous
technology acceptance models such as Perceived Ease of Use (TAM), Ease of Use (IDT/DOI) and
Complexity (MPCU).

In TAM model, Perceived Ease of Use is one of the variables that drives an individual's desire, preference
or intention to use a technology system (Davis, 1989). Rogers (1983) in the DOI model finds that there is
a significant relationship between Complexity and the rate of use of new technology. Next, Moore and
Benbasat (1991) expands the DOl model and find that Ease of Use also is one of the factors or variables
that influence individual’s readiness to accept and use technology.

The findings of previous studies show that EE is a significant predictor that determines individual's
behavioural intention to use technology (Md Yunus et al., 2021; Zulherman et al., 2021; Sesma, 2020;
Padhi, 2018; Gunasinghe et al., 2019; Raman & Rathakrishnan, 2018; Nizar et al., 2019; A. Khan & Qudrat-
Ullah, 2021; Azizi et al., 2020; Thongsri et al., 2019; Shukla, 2021; Yakubu et al., 2020; Jakkaew &
Hemrungrote, 2017; Al-Maroof & Al-Emran, 2018). In addition, the frequency of use or testing of EE or
its equivalent variable (Perceived Ease of Use) shows that Effort Expectancy (EE) is one of the significant
predicting factors in explaining the acceptance and use of technology among users. In a situation where
technology is seen as easy to use and user-friendly, it can indirectly influence the individual's intention to
use it continuously.

Social Influencing

Social Influencing (SI) refers to the degree of individual belief on the importance of other people's views
which explains either they should or should not use a technology system (Venkatesh et al., 2012). Social
influence also refers to social relationships between family members, colleagues and the closest individuals
who are able to influence individual’s practices and beliefs in order to accept and use a technology. Sl
corresponds to the variables of Subjective Norm (TAM 2, TRA and C-TAM/TPB), Social Factor (MPCU)
and Image (DOI). Rogers (1983) explains that the success of individuals in using a new innovation or
technology also motivates and influences their friends to continue using the technology. Meanwhile,
Bandura (1989) suggests that environmental factors such as social interaction and culture differences
greatly influence the formation of individual behaviour.

Past scholars concludes that Sl is a predicting factor that influences the acceptance and use of technology
among individuals (Thompson et al., 1991; Venkatesh & Morris, 2000; Venkatesh & Davis, 2000;
Venkatesh et al. al., 2003; Venkatesh et al., 2012). In addition, most previous research findings show that
Sl has a significant impact and influence on Behavioural Intention (BI) and Use Behavioural (UB) among
technology users (Md Yunus et al., 2021; Zulherman et al., 2021; Yeop et al., 2019; Tseng et al., 2019;
Raman & Rathakrishnan, 2018; Herting et al., 2020; Gharrah & Aljaafreh, 2021; A. Khan & Qudrat-Ullah,
2021; Bower et al., 2020; Buabeng-Andoh & Baah, 2020; Azizi et al., 2020; Jakkaew & Hemrungrote,
2017; Al-Maroof & Al-Emran, 2018, Alshehri et al., 2019; Thongsri et al., 2019).
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Facilitating Condition

Facilitating Conditions (FC) refers to the degree of belief or perception of individuals on the existence of
an efficient infrastructure in supporting the use of a technology system (Venkatesh et al., 2003). FC is
extracted based on Blended Learning attributes which is equivalent to several variables such as Perceived
Behavioural Control (C-TAM-TPB), Compatibility (IDT) and Perceived Control (TPB).

The findings of studies conducted by Venkatesh et al. (2003), Padhi (2018), Alshehri et al. (2019), Sultana
(2020), Saragih et al. (2019), Alshammari (2021) and Alotumi (2022) show that FC do not have a significant
relationship with Behavioural Intention (BI) but there is a direct positive relationship with Behavioural Use
(BU). On the other hand, Thompson et al. (1991) in the Model of PC Utilization (MPCU) show that FC
have a significant effect on the Behavioural Intention (BI) and Behavioural Use (BU) of technology users.
These findings are in line with the results of the other study by Md Yunus et al. (2021), Zulherman et al.,
2021; Yeop et al. (2019), Radovan & Kristl, (2017), Tseng et al. (2019), Gunasinghe et al. (2019), Raman
& Rathakrishnan (2018), A. Khan & Qudrat-Ullah (2021), Azizi et al. (2020), Z. Zhang et al. (2020), Shukla
(2021), Khechine et al. (2020), Thomas et al. (2020) and Saragih et al. (2019).

Therefore, FC is identified as one of the predicting factors that influence teachers' acceptance to use Google
Classroom. This is explained in the findings of previous studies that show the influence of FC which are
inconsistent with the Behavioural Intention (BI) and Behavioural Use (BU) of technology users in different
research contexts.

Attitude

When a new technology or innovation is introduced, the first matter to be considered by the stakeholders is
the attitude of a particular group, either to accept and use it or otherwise. Ajzen (1991) in the Theory of
Planned Behaviour (TPB) emphasizes factors or obstacles that influence individual's intention to change,
namely Attitude and Perception. Attitude is defined as an individual's evaluation of an object, individual or
situation which tend to be good or bad (Sherbib Asiri et al., 2012; Fishbein & Ajzen, 1975).

There is a need to test the influence of certain variables on the relationship between the independent variable
and the dependent variable if the case of any theory happened to suggest it (Hayes, 2013; Hayes & Preacher,
2013). The TAM model which is introduced by Davis (1989) finds that Attitude is a mediator variable that
links the main variable between beliefs and technology use behavior. In this model, two variables or factors
(beliefs) namely Perceived Usefulness (PU) and Perceived Ease of Use (PEOU) are deemed to influence
the Behavioral Intention (BI) and Behavioral Use (BU) of technology users (Davis, 1986,1989).

Previous research findings demonstrate that Attitude is the main variable that affects Behavioural Intention
and Behavioural Use of technology users (Mohan et al., 2020; Eutsler & Antonenko, 2018; Bervell & Umar,
2018; Nicholas-Omoregbe et al., 2017; Mtebe et al., 2016; Bervell et al., 2020). In addition, in a study by
Altalhi (2020), Attitude has a critical role in validating the UTAUT model which is used in his research
framework. Mailizar et al. (2021) also justifies that Attitude is the most prominent variable to predict
university students' Behavioural Intention to use e-learning during the recent pandemic. Since the Attitude
shows an inconsistent role in the TRA, TPB and TAM models, the researcher believes that the Attitude is
one of the factors that influence teachers' acceptance to use Google Classroom in Mathematics Blended
Learning.
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CONCLUSION

There are various technology acceptance models or theories that can be used as a basic framework in
building a research model. However, the selection of a technology acceptance model or theory depends on
the objective and context of the particular study. The suitability of the selected model will help to produce
more specific and solid research findings in explaining the factors that influence the technology acceptance
among individuals. In addition, there are some aspects to be considered before choosing a variable or
predictor to be tested in the studying a model such as convincing empirical evidence of past studies,
relevance previous technology acceptance theories or models and practical contributions in related research
fields.

In summary, this article has discussed the design and selection of teacher acceptance factors in using Google
Classroom in Mathematics Blended Learning. These acceptance factors are summarized based on the
extensive analysis of past studies and previous acceptance models or theories. Therefore, as mentioned
above, there are five variables that have been listed as independent variables or factors that influence
teachers' acceptance of using Google Classroom in Mathematics Blended Learning, namely Performance
Expectations (PE), Effort Expectations (EE), Social Influence (Sl), Facilitating Conditions (FC). and
Attitude. These factors are believed to be the main predictors that influence the Behavioral Intention of
teachers using Google Classroom in Mathematics Blended Learning.
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