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Introduction

Tools of the Web 2.0 ease users in enabling collaboration for many 
functionalities such as communication, social interaction, and networking. In 
education, Web 2.0 tools have been reported to improve learning experiences 
through various strategies as well as provide good facilitation for teaching 
activities and contribute to the establishment of various learning and teach-
ing models (Bharuca, 2018; Kompen, Edirisingha, Canaleta, Alsina, & Monguet, 
2019). The Web 2.0 has also been informed for its potential to facilitate many 
opportunities for teachers and students to explore new sources of teaching 
and learning (Kompen et al., 2019; Zheng, Niiya, & Warschauer, 2015).

Kwok and Yang (2017) reported that Information and Communication 
Technologies (ICT) use in education including Web 2.0 technologies have been 
very popular for students’ everyday activities. In addition, Web 2.0 tools could 
function to support users’ participation in any engaging activities in learning 
including the production of knowledge (Zheng et al., 2015). These technologies 
have the potential to revolutionize the way teachers teach from teacher-center 
teaching to student-participatory learning as well as from individual-focused 
learning to community-based learning. However, Teo, Sang, Mei & Hoi (2018) 
argued that Web 2.0 technologies have resulted in teachers’ distraction from 
the main goals of the teaching and learning they planned. Therefore, research 
in this focus, Web 2.0 in education, should always be conducted in various 
settings and contexts to determine how it can specifically support learning 
transformation. 

Recently, research aiming at exploring factors affecting the intention to 
use Web 2.0 technologies in education have been enormous (e.g. Abrahim, Mir, 
Suhara, & Sato, 2018; Venkatesh, Rabah, Fusaro, Couture, Varela, & Alexander, 
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2016; Rahimi, van den Berg, & Veen, 2015). In teacher education programs of some developed countries, related find-
ings to this topic highlighted that pre-service teachers’ attitude and beliefs toward Web 2.0 as well as their intentions 
to use the technology have been the most dominant factors affecting the success of their learning using Web 2.0 (e.g. 
Abrahim et al., 2018 in Japan; Rahimi et al., 2015 in the Netherlands; Teo et al., 2018 in China). These findings concluded 
recommendation on designing effective teaching and training to improve pre-service teachers’ learning using Web 
2.0 technologies. However, little published research has been conducted in developing countries (e.g. Elkaseh, Wong, 
& Fung, 2016; Habibi, Mukminin, Riyanto, Prasojo, Sulistiyo, Sofwan, & Sudagar, 2018). For example, Indonesia with 
more than 107 million users of the Internet who mostly are students in higher education has the potential for the 
use of Web 2.0 in education. Therefore, this research was conducted aiming to elaborate factors affecting Indonesian 
PSSTs’ intention to use Web 2.0.

Literature Review

The use of ICT in education including Web 2.0 is important in bringing teaching and learning transformation 
(Kompen et al., 2019; Bharuca, 2018) where Web 2.0 technologies can function as transformation tools for teachers, 
students, and other educational stakeholders to be active users of educational technology (Abrahim et al., 2018). The 
use of Web 2.0 technologies into the teaching and learning process can establish a good learning environment and 
support innovative teaching. It is therefore associated with the concepts of communities, practice, content syndica-
tion, creative learning, peer learning, and personal learning establishment for formal and informal education (Teo 
et al., 2018). Having these uses and functions, the research on the technological integration in education should be 
continually conducted and developed especially on the factors affecting the integration.

Technology Acceptance

Having its origin from the Theory of Reasoned Action (TRA) proposed by Fishbein & Ajzen (1975), technology 
acceptance research has had its momentum for the popularity in 1980s (Davis, Bagozzi, & Warshaw, 1989). However, 
many researchers still use this approach in their research including in educational sector (e.g. Binyamin, Rutter, & 
Smith, 2019; Elkaseh et al., 2016; Scherer, Siddiq, & Tondeur, 2019). Teo (2011) explained that technology acceptance 
in education is defined as the intention of users, mainly teachers and students, to integrate technology for any activity 
which is supported by the integration. Considering the rapid technological establishment and innovation, research 
for technological acceptance in education must be improved and updated (Scherer et al., 2019). 

Users’ belief is the basic thing for technology acceptance research affecting the intention to use technology in 
education (Taylor & Todd, 1995; Venkatesh et al., 2003). Prior studies have elaborated the connections between inten-
tion to use technology and actual use. It is evidence that the intention has been a predictor for actual behavior (Ajzen, 
1991; Davis, 1993). Therefore, in the research linked with technology acceptance, intention to use is considered as a 
key factor to predict the actual technology integration.

Technology Acceptance Model (TAM)

TAM firstly introduced by Davis (1989) was adapted the TRA (Fishbein & Ajzen, 1975). Theoretically, the TAM consists 
of three core variables; perceived ease of use (PEU), perceived usefulness (PU), and attitudes toward technology (AT). 
It also comprises two outcome variables; behavioral intentions (BI) and technology use (TU). Maragunic and Granic 
(2015) informed that PU and PEU are the main variables that affect the outcomes. These main variables were often 
completed by some external variables (Scherer et al., 2019) supporting their elaboration such as Subjective Norms 
(SN), Self-Efficacy (SE), and Facilitating Conditions (FC). The variables are considered as the representation of personal 
capabilities besides contextual factors (Table 1). The concepts, however, are different across studies and therefore re-
quire clear definitions for each study. In this research, PU and PEU were supported by two external variables; FC and SN.

Table 1.  The concepts of TAM variables for this research.  

TAM-main variables Concepts

PEU The level to which a person believes that using Web 2.0 would be easy

PU The level to which a person believes that using Web 2.0 would enhance work performance 
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TAM-main variables Concepts

AT A person’s certain behavior linked with the use of Web 2.0

Outcome variable 

Intention to use Web 2.0 (IUW) A person’s intention to use Web 2.0

External variable

SN A person’s perception that his or her peers, teachers, and family support or do not support 
the use of Web 2.0 in learning

FC The degree to which a person believes that organizational and technical resources exist to 
support the use of Web 2.0

 
Hypotheses of the Research

Ten hypotheses were proposed for this research (Figure 1). As elaborated earlier, six variables; PEU, PU, AT, 
SN, FC and IUW were adapted from previous studies. As an external variable in the TAM, FC has been reported to 
include infrastructure availability, professional development, technical support and guidance, and policies pro-
moting the use of technology in education. In research focusing on teachers’ use technology, Nikou and Ecomides 
(2019) elaborated significant correlation between FC and PEU (β = .243). In addition, Rahimi et al. (2015) in their 
qualitative study reported that with the existence of technical support, it was easier for students to use technology 
in their learning. However, Teo et al (2018) through their research informed that there was no significant correla-
tion between FC and PU. Therefore, this research investigated the relationship between FC to PU and PEU; FC has 
a positive influence on PU (H1) and FC has a positive influence on PEU (H2).

Previous findings indicated that people from a collectivist-culture background were more likely to comply 
with the standard of group expectations or authorities (Buabeng-Andoh, Yaokumah, & Tarhini, 2019; Rejón-Guardia, 
Polo-Peña, & Maraver-Tarifa, 2019; Teo et al., 2018). As a country that has a cultural tradition of advocating respects to 
other people, it seems that Indonesian PSSTs’ SN has a vital role to influence PE and PEU. Therefore, two hypotheses 
were included in this research; SN has a positive influence on PU (H3) and SN has a positive influence on PEU (H4).

Figure 1.  Research model. 
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The role of PEU in TAM has also been reported. Studies have informed that when a technology is perceived as 
easy to use, the PU and intention to use technology increases (Nikou & Ecomides, 2019; Rejón-Guardia et al., 2019; 
Teo et al., 2018). For example, Nikou and Ecomides (2019) found that PEU significantly influenced PU (β = .432) and 
intention to use technology (β = .408). Meanwhile, Buabeng-Andoh et al. (2019) in their study in Ghana found that 
PEU significantly predicted AT with a path coefficient of .227. In this research, three hypotheses were informed in 
relation to the role of PEU to PU, AT, and IUW; PEU has a positive influence on PU (H5), PEU has a positive influence 
on AT (H6), and PEU has a positive influence on IUW (H7)

Numbers of previous studies on TAM have reported that PU affected the integration of technology in educa-
tion such as fostering students; achievement, promoting sharing of knowledge and information, and facilitating 
students’ learning. Therefore, some researchers informed that intention to use technology would more likely to be 
implemented in actual behavior when PU is high (Rejón-Guardia et al., 2019; Teo et al., 2018). In addition, PU was 
also reported to predict AT (β = .227) towards the use of technology in education (Buabeng-Andoh et al., 2019). 
In this research, the hypotheses related to PU were PU has a positive influence on AT (H8) and PU has a positive 
influence on IUW (H9).

AT to technology use, despite not influential in technology adoption contexts (Davis, 1989), was argued to 
become relevant for students’ voluntary use of technology in learning (Saadé & Galloway, 2005). Studies on students’ 
intentions to technology integration did find that AT was an key driver predicting intention to use technology 
(Buabeng-Andoh et al., 2019; Lai, Wang, & Lei, 2012; Teo et al., 2018) Hence, this construct was also included in the 
model as a potential significant predictor; AT has a positive influence to IUW (H10).

Research Methodology 

General Background

The researchers used a survey, non-experimental research that has been in many fields of knowledge (Fowler, 
2013). The target population of this research is Indonesian PSSTs who used Web 2.0 in their learning. The popula-
tion of this research was all Indonesian PSSTs or more than 200,000 PSSTs (Ministry of Research, Technology, and 
Higher Education, MoRTHE, 2018). 

Sample

Simple random sampling was applied for this research. As a result, the researchers distributed the questionnaire 
to 1000 PSSTs in three universities from three Indonesian cities using online and offline resources. Seven hundred 
and five sample data were measurable and analyzed (Table 2) after the data screening process. The research was 
done from September 2018 to May 2019. A few of the respondents were awarded a token of financial incentive 
(Dillman, Smyth, & Christian 2014) as it was previously informed in the distribution. 

Table 2.  Demographic information. 

Characteristics Frequency (f) Percentage (%)

Gender Female 566 8.3

Male 139 19.7

Age 17-19 112 15.9

19-21 526 74.6

22-24 63 8.9

>24 4 .6

Study program Biology education 222 31.5

Mathematics education 164 23.3

Physics education 104 14.8

Chemistry education 215 3.5
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Characteristics Frequency (f) Percentage (%)

Year in university 1st 74 1.5

2nd 127 18

3rd 265 37.6

4th 213 3.2

5th 26 3.7

Smartphone ownership Yes 701 99.4

No 4 .6

Laptop and/or personal 
computer ownership 

Yes 666 94.5

No 39 5.5

Regarding the Web 2.0 skill levels, most of the respondents were proficient users of social media such as Face-
book, Twitter, and Instagram. They were also familiar with a video-sharing application like Youtube. Unlike social 
media and video-sharing application, most respondents were novice for the podcast (Table 3).

Table 3.  Web 2.0 skill levels.  

Social media 
(e.g. Facebook, 

Twitter, Instagram)
Blog Wiki Video sharing 

(Youtube)

Chatting 
and calling  
application 
(WhatsApp, 

Line)  

Podcast

f (%) f (%) f  (%) f (%) f  (%) f (%)

Proficient 127 (18) 64 9.1) 65 (9.2) 203 (28.8) 149 (21.1) 16 (2.3)

Comfortable 462 (65.5) 510 (72.3) 334 (47.4) 444 (63) 496 (7.4) 121 (17.2)

Novice 116 (16.5) 117 (16.6) 245 (34.8) 54 (7.7) 52 (7.4) 413 (58.9)

Never use - 14 (2) 61 (8.7) 4 (.6) 8 (1.1) 155 (22)

Instrumentation

The questionnaire for the research consisted of three sections. The 1st section was used to collect information 
about respondents’ demographic information while the 2nd section inquired about the respondents’ level of familiar-
ity with various Web 2.0 technologies. The 3rd section was used to have the respondents’ responses to 24 statements 
measuring respondents’ level of agreement with six constructs drawn from prior TAM studies. The questionnaire 
statements were first adapted from previous studies (Davis, 1989; Teo et al., 2018; Valaei & Rezaei, 2017; Venkatesh 
& Davis, 2000). A 4-point Likert scale was adopted to measure the level of familiarity from “proficient” to “never 
use while a 5-point Likert scale was used for the level of agreement from “strongly disagree” to “strongly agree”. 

Before the collection of the main data in order to examine the model and confirm the research hypotheses, 
the thirty-five questionnaire statements were examined through the process of content validity and pilot test. 
For the content validity, the questionnaire was assessed through the processes of discussion and content validity 
index (CVI) involving a panel of 10 Indonesian experts of educational technology and science education. Through 
the discussion process, there were seven items dropped after the discussion while through CVI that measure the 
Item-CVI (I-CVI), the probability of chance occurrence (Pc) and modified kappa (k), two items were then eliminated 
from the questionnaire. 

The reliability of the data after the pilot test of the research was also examined. The instruments were through 
the process of the pilot test stage involving 117 science student teachers of one school of education. These respon-
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dents were included in the pilot test in order to develop and validate the survey instruments. Cronbach’s alpha 
was applied to measure the reliability of the scale. The internal consistency of the scale ranged from .801 to .913. 
No construct was dropped since all constructs’ alpha was acceptable. 

Data Analysis

For the data analysis, the raw data were calculated using SPSS 23 in performing the data screening process; 
missing data, outliers, normality, and unengaged responses (Hair et al., 2010). In the most process, this research 
used the PLS-SEM using SmartPLS 3 software for the data analysis of the research proposed model. The reason why 
the PLS-SEM was performed for the data analysis was that it is conveniently done when the goal of the research is 
the extension of an existing theory which is the TAM in this research context (Hair et al., 2017). 

Common Method Variance

Common Method Variance (CMV) is required to examine to make sure that there is no bias that can system-
atically affect the data (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). In this research, the entire constructs were 
entered into one principal component factor analysis. The extraction method of the principal component of one 
fixed factor with none rotation method was done through SPSS. Results of the analysis process showed that only 
one factor emerged explaining less than 50% of the variance. In addition, the correlation between constructs is 
from .611 to .783 (see Table 4), which is below .900 that indicates no evidence of CMV. As a result, CMV is not an 
issue in this research.

Research Results

Construct Validity

Multicollinearity happens if the model predictors are correlated and provide redundancy of the response. 
Multicollinearity was measured by variance inflation factors (VIF). If VIF value exceeding 4.0, there is a problem 
with multicollinearity (Hair et al., 2017). In this research, none of the VIF values is exceeding 4.0 (Table 4) meaning 
that multicollinearity is not an issue in this research. 

Composite Reliability (CR) and Cronbach’s alpha values were examined accompanied by Average Variance 
Extracted (AVE) in order to evaluate the reliability of the assessment model. All values of CR, Cronbach’s alpha, and 
AVE are reported in Table 4. CR and Cronbach’s alpha should be more than .700 while AVE should be equal to or 
more than .700 (Hair et al., 2017). The Cronbach’s alpha for all constructs ranged between .818 to .919 values. The 
CR values varied from .891 to .943. In addition, AVE value varied from .732 to .821. All values in this research, CR, 
Cronbach’s alpha, and AVE were acceptable.

Table 4.  Measurement model.  

Constructs Items VIF Loading AVE Cronbach’s 
alpha CR

Attitude AT1 1.598 .835 .732 .818 .891

AT2 2.007 .853

AT3 2.040 .879

Facilitating condition FC1 2.441 .864 .736 .881 .918

FC2 2.676 .871

FC3 2.323 .872

FC4 1.979 .824

Intention to use Web 2.0 IUW1 2.824 .886 .805 .919 .943

IUW3 3.643 .915

IUW4 2.741 .883
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Constructs Items VIF Loading AVE Cronbach’s 
alpha CR

IUW5 3.409 .904

Perceived ease of use PEU1 1.783 .841 .768 .848 .908

PEU2 2.272 .884

PEU4 2.384 .902

Perceived usefulness PU1 2.647 .900 .821 .891 .932

PU3 2.540 .908

PU4 2.681 .909

Social norm SN1 2.533 .905 .792 .868 .919

SN2 2.796 .915

SN4 1.938 .848

The discriminant validity criteria were addressed by Fornell–Larcker and loading and cross-loading criterion. 
The off-diagonal values informed in Table 5 show the correlations between the constructs while diagonal values 
inform square values of AVEs demonstrating AVE value on its own construct were informed to be greater than 
that of all other constructs’. Additionally, Table 5 shows the cross-loading values informing the loading on its own 
construct is greater than that of other constructs’.

Table 5.  Discriminant validity. Fornell-Larcker criterion. 

AT FC IUW PEU PU SN

AT .856

FC .726 .858

IUW .752 .722 .897

PEU .684 .682 .707 .876

PU .612 .611 .678 .783 .906

SN .747 .706 .766 .762 .745 .890

The acceptable level of discriminant validity threshold is also obtained seen from HTMT value which is < .90 
as suggested by Hair et al., (2017). All HTMT values were lower than .9. The highest value of the HTMT was .899 
(Table 7). In addition, through the bootstrapping process for HTMT, the confidence intervals perform that the 
upper confidence interval is less than 1. The HTMT demonstrates that all HTMT values differed significantly from 
the value of 1. Therefore, it establishes the discriminant validity. In conclusion, the data of the constructs of this 
research are reliable and valid.

Table 6.  Discriminant validity, cross loading. 

AT FC IUW PEU PU SN

AT1 .835 .584 .67 .565 .598 .627

AT2 .853 .615 .564 .547 .434 .600

AT3 .879 .663 .683 .637 .526 .685

FC1 .628 .862 .586 .628 .529 .681

FC2 .564 .869 .549 .513 .457 .547

FC3 .657 .873 .721 .637 .562 .613

FC4 .631 .827 .607 .546 .537 .569
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AT FC IUW PEU PU SN

IUW1 .699 .646 .885 .658 .605 .687

IUW3 .690 .646 .915 .633 .590 .706

IUW4 .678 .681 .883 .644 .660 .671

IUW5 .625 .614 .904 .596 .571 .684

PEU1 .538 .581 .564 .841 .702 .628

PEU3 .607 .559 .614 .884 .661 .666

PEU4 .648 .649 .674 .902 .697 .707

PU1 .499 .500 .568 .649 .900 .670

PU3 .594 .632 .607 .747 .908 .703

PU4 .564 .522 .663 .727 .909 .651

SN1 .640 .665 .708 .742 .694 .905

SN2 .690 .609 .679 .694 .668 .915

SN4 .670 .610 .657 .588 .623 .848

Table 7.  HTMT ratio. 

AT FC IUW PEU PU

AT

FC .851

IUW .860 .796

PEU .816 .782 .797

PU .708 .683 .746 .899

SN .886 .803 .857 .883 .845

Structural Model

The bootstrapping done in this study aims at informing the significant level of the paths of each construct 
through 5000 resampling to report the significance. Figure 2 and Table 8 informed the path value (β) and (p) value. 
The results indicate that nine out of the ten hypotheses were statistically significant (Figure 2). PEU is driven by both 
SN (β = .283, p < .001) and FC (β = .260, p = .000); SN has been more significant to influence PU than FC does. Among 
the factors (FC, SN, and PEU) influencing PU, FC has not significantly affected PU (β = .047, p = .656) while SN (β = 
.580, p < .001) and PEU (β = .570, p <. 001). In short, PU was more driven by PEU than SN but not influenced by FC.

Table 8 and Figure 2 also inform the key driving construct influencing AT and IUW. Between the factors in-
fluencing AT, both PU and PEU were statistically significant. PU (β = .197, p = .002) is less powerful in predicting 
AT than PEU (β = .530, p < .001). In addition, IUW that was hypothesized to be influenced by PU, PEU, and AT has 
also been driven by the three factors. IUW was significantly influenced by PU (β = .228, p < .001), PEU (β = .205, 
p = <.001), and AT (β = .472, p < .001) also predict IUW in this study. As a consequence, AT has more significance 
than PU and PEU in influencing IUW. The structural model of this study was also obtained by measuring R2 value. 
According to Hair et al. (2017), R2 values that should be resulted in PLS-SEM are .75 (substantial), .50 (moderate), 
and .25 (weak). The R2 value of PU, PEU, AT and IUW ranged from .483 to .666. It can be understood that the R2 of 
this study is in the level of “moderate”. 
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Figure 2.  Path coefficient through bootstrapping. 

Table 8.  Hypothesis testing model.  

β Sample Mean (M) t- statistics p Decision

AT -> IUW .472 .464 6.823  < .001 Supported 

FC -> PEU .286 .286 5.385  < .001 Supported

FC -> PU .025 .025 .445 .656 Not supported

PEU -> AT .530 .530 12.286  < .001 Supported 

PEU -> IUW .205 .209 3.863  < .001 Supported

PEU -> PU .506 .503 12.117  < .001 Supported

PU -> AT .197 .198 3.169 .002 Supported

PU -> IUW .228 .232 4.465  < .001 Supported

SN -> PEU .561 .560 11.276  < .001 Supported

SN -> PU .342 .344 5.933  < .001 Supported

Discussion 

The key objective of this research was to develop a model as well as to examine it to explain factors influencing 
Indonesian PSSTs’ intention to use Web 2.0 technologies in their learning which has also been widely discussed by 
previous researchers in different settings and contexts (e.g. Buabeng-Andoh et al., 2019; Nikou & Ecomides, 2019; 
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Rejón-Guardia et al., 2019; Teo et al., 2018). The path analysis of the PLS-SEM shows that the analyzed model is fit to 
the data collected for Indonesian context. Using PLS-SEM, it was found that perceived usefulness, perceived ease 
of use, and attitudes were strong predictors for the intention to use Web 2.0 (see Table 8).  Should Web 2.0 tools 
be perceived easy to use and beneficial for learning, Indonesian PSSTs will be more likely to use Web 2.0 in their 
learning activities which was similar to some studies (e.g. Nikou & Ecomides, 2019; Rejón-Guardia et al., 2019; Teo 
et al., 2018). Similarly, perceived usefulness also significantly predicted the intention to use Web 2.0 among Indo-
nesian PSSTs as it was also reported by Rejón-Guardia et al. (2018). In addition, the more positive attitudes toward 
Web 2.0, the higher chance for the PSSTs to learn in their science education class using Web 2.0 (Buabeng-Andoh 
et al., 2019; Lai et al., 2012; Teo et al., 2018). The fact that attitudes towards Web 2.0 were also driven by perceived 
usefulness and perceived ease of use among the respondents indicates that the easiness of use and the benefits of 
Web 2.0 factors can improve their attitudes towards the use of Web 2.0 in learning. Previous studies also revealed 
similar results (Buabeng-Andoh et al., 2019; Teo et al., 2018) which support the results of this research.

In addition, facilitating condition and subjective norm were also included to predict the perceived usefulness 
and perceive ease of use of Web 2.0 among Indonesian science student teachers. It is revealed that facilitating 
condition was a significant factor influencing perceived ease of use. A similar finding was also reported by Nikou 
and Ecomides (2019). Similar to Teo’s et al. (2018) finding, this research result also informed that facilitating condi-
tion did not have any significant influence on perceived usefulness. The researchers inferred that the supporting 
or facilitating condition such as appropriate facilities, good environment, and easy access of the Internet would 
ease Indonesian PSSTs’ use of Web 2.0 in learning. On the other hand, subjective norm significantly influenced 
both perceived ease of use and perceived usefulness which agreed to similar findings (Rejón-Guardia et al., 2019; 
Teo et al., 2018). 

The TAM has been widely used to examine technology integration in many developed countries (Abrahim et 
al., 2018; Rahimi et al., 2015; Teo et al., 2018); most variables were reported to be significant predictors for intention 
to use, perceived ease of use, perceived usefulness, as well as attitudes. However, a few researches have been done 
in developing countries. This research adds the model contribution for technology integration for a developing 
country context to understand factors predicting the intention to use technology in learning.

Conclusions and Implications

Nowadays, teachers’ acceptance of the technology integration is unavoidable and complicated. Therefore, to 
optimize the investment for technology especially Web 2.0 in learning processes in higher education, the evalua-
tion on factor affecting the intention to use Web 2.0 should be promoted for recommendation of effective use of 
Web 2.0 in education from various settings and contexts namely types of countries in which this research focused 
on its application for developing countries. By focusing on pre-service science teachers and based on some previ-
ous technology acceptance researches, the researchers reported some significant predictors of the respondents’ 
intention to use Web 2.0 in their learning activities. The findings require to continue the support to the research of 
technology acceptance in education and the incorporation student-related factors through the process. It could 
also inform related stakeholders mainly teacher educators in developing countries on how to better prepare 
PSSTs for effective use of technology in learning as well as their future teaching. Facilitating PSSTs with adequate 
infrastructure for technology integration is vital as well as motivating them to learn using Web 2.0. The focus for 
perceived ease of use and perceived usefulness should be on the teacher educators since the PSSTs were perceived 
to have high values of these variables.

Although strong statistical support has been present, this research has some limitations. First, PSSTs in 
this research were only from three universities in Indonesia. There are more than forty universities in Indonesia 
conducting pre-service teacher training programs. As a country with more than 170 million users of the Internet 
dominated by millennial including students in higher education, a bigger-sample research is recommended. In 
this research, science student teachers were recruited; students from different kinds of majors might also be sug-
gested to be the participants in the future research. Another interesting recommendation for future research is 
that future researchers may compare the use of Web 2.0 technologies between state and private universities or 
between universities in big cities and small cities.
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