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This research aims to compare the influence of service quality on intention to use broadband inter-
net through attitudes and technology acceptance, as mediator variables between large and small
broadband internet service providers (ISPs) in Thailand. A comprehensive review of the literature
has modified the development of this behavioral model that explains intention to use of broadband
internet. A data set from two groups: large and small broadband ISPs, nationwide survey was con-
ducted in Thailand (n = 928 consumers). The theoretical model was tested using structural equation
modeling. The findings show that integrated models have good explanatory power (78.3 percent)
to predict customer’s intention to use broadband internet. The results of this study are as follows.
Firstly, service quality: tangible, reliability, responsiveness, assurance and empathy, supports sec-
ond-order factor analysis. Service quality has an influence on attitude, perceived usefulness, per-
ceived ease of use, and intention to use broadband internet both two types of service providers.

Secondly, perceived usefulness has a significant effect on attitude, and intention to use only in small
companies. Thirdly, attitude, perceived usefulness, and perceived ease of use as mediator variables
have a positive effect between service quality and intention to use broadband internet. This study
proposes customer acceptance on broadband internet using a modified TAM.to reveal the impact
of service quality on intention to use. The results of this study can be replicated and extended to
ASEAN countries. The conclusions and implications for management provide alternatives for com-
panies to increase the number of internet users in order to improve overall quality of life.

© 2021 by the authors; licensee Growing Science, Canada

1. Introduction

In 2019, Thai population is more than 66.4 million, approximately 47.5 million or 71.5% are internet users. In the past nine
years, the number of internet users has increased by more than 150%. If considering the number of hours, Thais used the
internet for an average of 10 hours and 22 minutes a day, increased 17-minute from 2018. LGBT spent time on the Internet
the most, for 11 hours and 20 minutes. Among different generations, generation Y (19-38 years) used the internet the most,
they surfed an average 10 hours 36 minutes. Surprisingly, it was found that self-employed, business owners, house husbands
/ housewives, students or even the unemployed used the internet for more than 10 hours. While internet users in all regions,
they likely used the Internet tentatively more than 10 hours a day (Electronic Transactions Development Agency, Ministry of
Digital Economy and Society, 2020). Internet usage behavior is consistent with the forecast value of e-Commerce in Thailand
from 2016 to 2019 approximately 2.5 trillion baht, 2.7 trillion baht, 3.7 trillion baht and 4.0 trillion baht. If consider the
forecast value of e-Commerce in Thailand only in 2019, it could be divided into B2B groups of approximately 1.9 trillion
baht, B2C groups about 1.4 trillion baht and B2G groups about 0.6 trillion baht (Electronic Transactions Development
Agency, Ministry of Digital Economy and Society, 2020). In the situation of Coronavirus (COVID-19), a new virus (World
Health Organization, 2020), the government decided to set lockdown restrictions. People had to stay at home for their safety.
Therefore, many Thais worked and studied from home. Consequently, Thais used the internet more, the consumption of media
from online applications such as Facebook, YouTube, Instagram, Twitter and Tik Tok has raised. These days, Thais use the
internet more. Thus, both large and small domestic broadband ISPs highly and continuously attract their customer's attention
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to use their services (intention of use) as much as possible. The first priority of the strategy is to deliver quality services to
customers. The most commonly used to measure service quality was SERVQUAL, developed by Parasuraman. In 1985 and
1988, service quality was created to measure consumer perception of service quality. (Parasuraman et al., 1985 and 1988).
Secondly, the measurement of the adoption of new technology is so called the technology acceptance model (TAM), devel-
oped by Davis in 1989 to predict user acceptance of technology (Davis, 1989). Lastly, the study of attitude toward the behavior
in theory of planned behavior, was developed by Ajzen in 1991 to predict human behavior (Ajzen, 1991). This study had four
objectives. Firstly, this research concentrated on developing countries like Thailand. Because past studies have shown that
research in service quality, attitude, technology acceptance and the intention to use the service, they usually focused on de-
veloped countries. Secondly, this research examined the influence of service quality, attitude, and technology acceptance.
Thirdly, this research aimed to explore the influence of service quality on broadband internet intention to use through attitudes
and technology acceptance, as mediator variables. Lastly, this research intended to compare the influence between large and
small broadband ISPs in Thailand. The results of this study can be replicated and extended to other countries in ASEAN. The
number of internet users increases consequently it improves overall quality of life.

2. Literature review

The perception of quality implies the consideration or judgment of the consumer regarding the overall excellence or superi-
ority of a product (Zeithaml, 1988, pp.3). Therefore, on the basis of Zeithaml (1988), the perceived services' quality represents
the eminence or supremacy of the service that the consumer receives. Attitude toward intention to use technology indicates
the degree of a positive or negative opinion of the technology to be used. Past studies had shown the relationship between
service quality and attitude. For example, Carlson and O’Cass (2010) found that perceptions of service quality had a positive
influence on attitude. Boisvert and Ashill (2011) found that perception of extended service quality affected attitude. Mansour
et al. (2016) discovered that service quality positively affected the attitude of ATM and Mobile Banking customers, but it did
not affect customers using the service, internet Banking. Based on the above correlation, past researches had not been found
much.

This research examined the context of the broadband internet industry. As following hypotheses were developed.
Hia: Service quality had a positive direct influence on attitudes towards internet usage of large broadband ISPs.
Hib: Service quality had a positive direct influence on attitudes towards internet usage of small broadband ISPs.

Studies related to service quality mostly reviewed expectations as a belief about anticipated traits as a standard for evaluation
(Seth et al., 2005: 921). The perception showed belief of a person using a particular system that it will improve his perfor-
mance. A perceived ease of use indicated the degree of belief of people using a distinct approach that they would not make
both physical and mental effort (Davis, 1993: 477). Previous studies showing a correlation between service quality and TAM
in terms of perceived usefulness, such as Venkatesh and Davis (2000), found that quality affected the perceived usefulness.
Jang and Noh (2011) found that service quality in terms of pattern, well-being and customer service had an opposite effect
on perceived usefulness.

On the other hand, Zhu et al. (2012) found that service quality had no influence on perceived usefulness. Meanwhile, former
researches showing a correlation between service quality and TAM in the perceived ease of use, such as Jang and Noh (2011),
found that quality of term of pattern, well-being and customer service had positive direct impact on perceived ease of use.
Zhu et al. (2012) showed that service quality influenced perceived ease of use. Based on the above relationship, previous
researches had not been found. Therefore, this research in the context of the broadband internet industry developed the fol-
lowing hypotheses:

Hza: Service quality had a positive direct influence on perceived usefulness of large broadband internet service providers.
Hab: Service quality had a positive direct influence on perceived usefulness of small broadband internet service providers.
Haa: Service quality had a positive direct influence on perceived ease of use of large broadband internet service providers.

Hab: Service quality had a positive direct influence on perceived ease of use of small broadband internet service providers.

The Technology Acceptance Model (TAM) is one of the most used models to study information technology acceptance
(Mansour et al., 2016: 247; Pikkarainen et al., 2004). Empirical studies revealed that TAM helped to explain the acceptance
of new information technologies (Zhu et al., 2012: 965). This includes forecasting attitude (Jang & Noh, 2011, pp. 584)
towards information technology. TAM indicated that both perceived usefulness and perceived ease of use were important
independent variables that could be directed or influenced on attitude (Lin et al., 2011: 273).

Late studies had shown a relationship between TAM in terms of perceived usefulness and attitude, such as Hassanein and
Head (2007) Huh et al. (2009), Jang and Noh (2011), Chang et al. (2012). Bashir and Madhavaiah (2015), Mansour et al.
(2016), Rahi et al. (2017) as well as Li et al. (2017), figured out that perceptions affected attitude. In contrast to studies of
Lin et al. (2011), Nath et al. (2013) all noticed that perceived usefulness did not affect attitude. Past researches had shown a
relationship between TAM in the perceived ease of use and attitude, as well as analyses of Huh et al. (2009) Lin et al. (2011).
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Chang et al. (2012), Nath et al. (2013), Bashir and Madhavaiah (2015), Al-Hujran et al. (2015), Mansour et al. (2016), Rahi
et al. (2017), Li et al. (2017) detected that the perceived ease of use affected attitude.

On the contrary, Jang and Noh (2011) found that the perceived ease of use had no effect on attitude. These relationships were
found not very clear. Thus, this research, in the context of the broadband internet industry proposed the following hypotheses

Hua: Perception of usefulness had a positive direct influence on attitude towards the use of large broadband ISPs.
Hup: Perception of benefits had a positive direct influence on attitude towards the use of small broadband ISPs.

Hsa: The perception of ease of use has a positive direct influence on attitude towards the use of large broadband ISPs.
Hsv: The perception of ease of use has a positive direct influence on attitude towards the use of small broadband ISPs.

Empirical studies suggested that the technology acceptance model (TAM) helped to explain the acceptance of new infor-
mation technologies (Zhu et al., 2012: 965), as well as the purchase forecast (Jang and Noh, 2011, pp. 584) and the usage.
Previous studies showed a correlation between TAM in terms of perceived usefulness and intention. Lin, Shih and Sher
(2007), Huh et al. (2009), Zhu et al. (2012), Chang et al. (2012), Nath et al. (2013) and Rauniar et al. (2014) revealed that
perceived usefulness was positively correlated with purchase intention. On the other hand, Lin et al. (2011) and Bashir and
Madhavaiah (2015) declared that perceived usefulness did not affect intention to use. While past research showing a rela-
tionship between TAM in the perceived ease of use and intention, such as Lin et al. (2007), found that the perceived ease of
use was positively correlated with purchase intention. Chang et al. (2012) found that the perception of ease of use affected
purchase intention. However, Bashir and Madhavaiah (2015) found that the perceived ease of use did not affect behavioral
Intention.

According to the unclear relationships, this research in the broadband internet industry context set the following hypotheses
Hea: Perceived usefulness had a positive direct influence on the intention to use of large broadband ISPs.

Hen: Perceived usefulness had a positive direct influence on the intention to use of small broadband ISPs.

Hb7a: Perceived ease of use had a positive direct influence on the intention to use of large broadband ISPs.

Hm: Perceived ease of use had a positive direct influence on the intention to use of small broadband ISPs.

Many prior researches showing a correlation between attitude and intention to use, such as Huh et al. (2009) found that
attitude affected behavioral intentions to use. Carlson and O'Cass (2010) found that consumer attitude positively influenced
behavioral intentions. Lin et al. (2011) found that attitude to use affected behavioral intentions. Jang and Noh (2011) declared
that attitude had a positive direct effect on repeat purchase intention. Zhu et al. (2012) found that user attitude influenced
intention to use. Chang et al. (2012) revealed that attitude had an impact on purchase intention.

Al-Hujran et al. (2015) and Bashir and Madhavaiah (2015) claimed that attitude affected behavioral intentions. Mansour et
al. (2016) illustrated that customer attitude had a positive effect on service intentions, including Rahi et al. (2017). Therefore,
this research, in the context of the broadband internet industry developed the following hypotheses.

Hsa: Attitude had a positive direct influence on intention to use large broadband ISPs.
Hsy: Attitude had a positive direct influence on intention to use small broadband ISPs.
Nonetheless, experimental researches present no confirmation of the mediating impacts of attitude, perceived usefulness
and perceived ease of use on intention to use of large and small broadband ISPs in Thailand. Accordingly, this study in-

tends to examine the indirect effect of service quality and on intention to use broadband internet through attitude, perceived
usefulness and perceived ease of use on intention to use as mediating factors (H9a, H9b, H10a, H10b, H11a and H11b).

Hoa: Service quality has an indirect influence on attitude towards the use of broadband ISPs.
Hby: Service quality has an indirect influence on attitude towards the use of broadband ISPs.

Huoa: Service quality has an indirect influence on attitude towards the use of broadband internet from large broadband ISPs
mediated by perceived usefulness.

Huow: Service quality has an indirect influence on attitude towards the use of broadband internet from small broadband ISPs
mediated by perceived usefilness.

Hua: Service quality has an indirect influence on attitude towards the use of broadband internet from large broadband ISPs
mediated by perceived ease of use.

Hu: Service quality has an indirect influence on attitude towards the use of broadband internet from small broadband ISPs
mediated by perceived ease of use.
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3. Methodology

3.1 Data collection methods

In this research, the target population is people who have used broadband ISPs in Thailand. Three large companies consist of
Advanced Info Services Public Company Limited (AIS), True Corporation Public Company Limited (TRUE) and Triple T
Internet Company Limited (3BB). Two small companies consist of CAT Telecom Public Company Limited (CAT) and TOT
Public Company Limited (TOT). The minimum required sample size should not be less than 200 for Structural Equation
Modeling (SEM). At least 10 samples per question were analyzed to test the hypothesis. (Kline, 2011; Lacobucci, 2010). The
researchers had a total of 35 questions in this research, so the number of samples to be used in this research should not be less
than 350 samples to meet the requirement (Kline, 2011; Lacobucci, 2010). This research applied multi-stage sampling, which
was ordered as follows.

Step 1: Cluster Sampling is divided into 2 groups according to the number of service users: large and small broadband ISPs
in Thailand.

Step 2: Select a sample from each subgroup in order to get an appropriate number and cover demographic, providing equal
opportunity for all broadband internet users. Then the researchers selected quota-based randomization by dividing the pop-
ulation into three groups, set the theoretical proportions 50-50 (Battaglia and Michael, 2008), respectively.

Samples were selected from 33.33% of AIS, TRUE and 3BB broadband internet users. According to the standard of sample
size, this research required 400 broadband internet users or not less than 350 people in large companies, (Kline, 2011,
Lacobucci, 2010). The sampling can be calculated as follows.

Group of AIS broadband internet users: A4715(33.33%) = % x400 =133

Group of TRUE broadband internet users: TRUE(33.33%) = 3130:2)3 x400=133

Group of 3BB broadband internet users: 3BB(33.33%) = 313033 x400=133

Attitude

Intention of Use

(v)

Service Quality
=0)

Perceived Usefulness

(PU)

Perceived Ease of Use

(PEU)

Fig. 1. Conceptual method

Subsequently, samples were selected from 50% of CAT and TOT broadband internet users. This study required a total of 400
small broadband internet users, not less than 350 people according to the standard criteria (Kline, 2011; Lacobucci, 2010).
The sampling was calculated as follows,

Group of CAT broadband internet users: CAT(50%) = % x400 = 200

Group of TOT broadband internet users: 7OT(50%) = % x400 =200

Table 1
Number of samples

Group of broadband internet users Company Number of samples
AIS 133
Large size TRUE 133
3BB 133
Small size CAT 200
TOT 200
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It could be concluded that the sample selection from AIS, TRUE and 3BB broadband internet users, large companies, and
the sample selection from the broadband Internet service users CAT and TOT, small companies and can be as shown in
Table 1.

Step 3, which is the last step. Researchers selected a randomized sampling based on convenience sampling to reach the
calculated number of samples in step 2.

4. Measurement scale

This research used questionnaires as a tool for data collection. Researchers set the Measurement Scale or questionnaire for each
variable on the basis of literature review and related researches. Each question had a 5-level response (5-Point Scale), where 5
means strongly agree, up to 1 means strongly disagree. The measurements were as follows: To measure service quality of broad-
band internet service providers through a user attitude. The researchers used a tool called SERVQUAL (Zeithaml and Bitner, 1996;
Namahoot & Laohavichien, 2018), comprising 5 dimensions. 1) tangibility, 2) reliability, 3) responsiveness, 4) assurance and 5)
empathy (Zeithaml & Bitner, 1996; Namahoot & Laohavichien, 2018). This part of the questionnaire consisted of 19 questions.
To measure the attitude of broadband internet users, the researchers applied the questions of Nasri and Charfeddine (2012) and
Namahoot and Laohavichien (2018), consisting of six questions for perceived usefulness. Researchers applied the questions of
Nasri and Charfeddine (2012) and Namahoot and Laohavichien (2018), consisting of 4 questions for perceived ease of use. Finally,
to measure the intention to use broadband internet users, researchers applied the questions of Nasri and Charfeddine (2012) and
Namahoot and Laohavichien (2018), consisting of 3 questions for intention to use.

5. Data analysis
5.1 Validity

Analyzing the data prior to the actual data collection, researchers assessed the quality of questionnaires through validity and
reliability checks. Therefore, to examine validity, researchers need to have a content validity test, with the index of item-
objective congruence (IOC). The consistency of each question must not be less than 0.67 (Parish et al., 2010). The steps are
as follows: 1) Researchers asked the questions to three experts to verify completeness, accuracy and consistency according
to the relevant theories, including wording. Then researchers take actions to make adjustments or modifications according
to the expert's advice. After the checking, it was found that the value was not lower than 0.67, all questions were considered
standardized (Parish et al., 2010).

5.2 Reliability

Reliability was tested by handing revised questionnaires to people who used the broadband internet service of AIS, TRUE, 3BB,
CAT, and TOT in Thailand. 30 samples were examined for the confidence by Cronbach's Alpha Coefficient. When Cronbach's
alpha is more than 0.7, all variables were considered to pass the standard (Choudhary et al., 2013). Therefore, the researchers used
this question to collect the data. Analyzing the data after the actual data collection, researchers started with the report of demo-
graphic data using descriptive statistics including frequency and percentage values, to describe general information about the
respondents. After that, the researchers revealed the data screening as follows: Step 1 The outlier of the data (outlier) with the
Mabhalanobis Distance method. The p-value must not be less than. 0.001 (P <0.001), therefore the data is not abnormal (Joo et al.,
2012: 571; Vianello et al., 2010: 396; Beauchamp et al., 2005: 12). Step 2 checking the normality of the data with skewness and
kurtosis, considering the skewness value must be in the range of -2.00 to 2.00 and the kurtosis must be in the range of -7.00 to 7.00
(Curran et al., 1996), the normal distribution data was assumed and the third step was the confidence check. Reliability and validity
of a structure (construct validity) started with confidence. The reliability of Cronbach's alpha coefficient should not lower than 0.7
(Choudhary et al., 2013: 436; Carmeli et al., 2006: 81). Next examining the validity structure was checked by considering the
factor loading of each component of the questionnaire (exploratory factor analysis). It must be greater than 0.40. Subsequently,
hypothesis testing was performed by examining the measurement model starting with the confirmatory factor analysis (CFA).
Then to check whether the observed variables were under the latent variables and to find out the more important observable vari-
ables. The researcher performed the harmonization analysis of the 1st and 2nd confirmatory factor analysis (CFA) models and
checked the standardized factor loadings. The average variance extracted: AVE must be greater than 0.5 (Fornell & Larcker, 1981).
The convergent validity was considered from composite reliability (CR), it must be greater than the AVE (Hair et al., 2010). The
discriminant validity, based on the AVE for each construct must be greater than the squared correlation involving the constructs
(Bagozzi, 1993). Finally, the structural equation modeling (SEM) was considered by the Fit Index: x2 / df <3, RMSEA <0.08,
CFI> 0.90, IFI> 0.90, TLI> 0.90, NFI> 0.90 and RMR <. 0.05 (Hair et al., 2010).

6. Results

Results of the validity analysis were derived from the contents validity measurement with the objective-to-question (I0C).
The consistency of each question was found to be between 0.67 and 1.00, which was considered to pass the benchmark
(Parish et al., 2010). Results from try-out using the Cronbach method found that the confidence values were between 0.851
- 0.927, respectively, which were considered standardized (Choudhary et al., 2013).

6.1 The results of analysis of demographic data with descriptive statistics

Most of the respondents were female, 530 people, representing 58 percent, aged between 31-35 years, 280 people, representing
30.6 percent, having 461 people, 50.4 percent of whom had a bachelor's degree, with 382 people. Accounting for 41.78 percent of
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the occupation of government employees or company employees of 328 people, or 35.9 percent with an average monthly income
of 40,000 baht, totaling 430 people, or 47 percent using the internet service during 21.01 - 11.30 hours, 380 people, Accounting
for 41.6 percent using the internet service 3-6 hours / day, there are 359 people, or 39.3 percent. The Internet was mainly used for
searching 554 people, 60.6 percent, 474 people, 51.9 percent, and 534 people using 3BB, 58.4 percent.

6.2 Data screening results

Checking the outlier of the data (Outlier) by means of Mahalanobis Distance based on the p-value must not be less than 0.001 (P
<0.001), the data is not abnormal (Joo et al., 2012: 571; Vianello et al., 2010: 396; Beauchamp et al., 2005: 12) found 534 and 380
sample data from large and small user groups, respectively. There was a low benchmark value (Hair et al., 2014), which was
considered not anomalous data. Therefore, data can be analyzed in the next step. The results of examining the normal distribution
of data (Normality) with skewness and kurtosis, there were values between -0.125 and 1.363, and the skewness of each variable.
If values between -5.590 and 2.880 indicated that the data was normally distributed. Reliability results were considered from
Cronbach's alpha coefficient of samples. The confidence value is between 0.842 - 0.967, considered to pass the standard
(Choudhary et al., 2013). However, as examining the confidence of those who used broadband internet services of small compa-
nies, it was found that the tangible of the quality of service consisted of five questions that had an alpha coefficient of 0.631, which
was considered, less than the benchmark value (0.7). So, the researcher eliminated one question (item 1) and calculated the alpha
coefficient again. The results showed that the alpha coefficient was 0.739, which passed the standard. Questionnaires are reliable
therefore these questions could be used to analyze the data further.

Table 2
Results of Reliability
Dimension Items Cronbach Alpha
Large Small
Service Quallty The service staff dress politely 0.82 0.80
Tangible
Building is clean, it is not crowded, providing adequate light, good ventilate 0.85 0.79
There are promotional materials or other additional documents with clear details. 0.83 0.85
Drinking water is provided while waiting for service. 0.74 0.77
There is a system for providing services such as having a queue card 0.73 0.80
Reliability Internet signal meets customer needs 0.78 0.79
Employees can recommend the applications to customers. 0.83 0.77
Corporate reputation and image are generally accepted. 0.85 0.79
Responsiveness Employees can solve problems for customers quickly. 0.81 0.78
Employees are always ready to provide service. 0.85 0.87
hWhen receiving an internet failure report from customers, staff will respond promptly within 24 0.82 0.84
ours.
Staff can respond to the needs of customers in many ways. 0.81 0.84
Assurance Staff have knowledge, skills and operational expertise. 0.82 0.79
Staff can provide accurate and complete customer information. 0.83 0.85
Staff can solve problems immediately. 0.85 0.84
Staff have a trustworthy personality. 0.81 0.78
Empathy Staff greet, speak sweetly and they are polite. 0.86 0.81
Staff care about customers and have willing to help. 0.88 0.86
Staff are able to communicate and recognize customer needs. 0.86 0.87
Attitude The use of broadband internet service can reduce the cost of mobile internet fee. 0.78 0.81
The use of broadband internet service is more convenient in daily life. 0.76 0.82
The use of broadband internet service is beneficial. 0.77 0.83
The use of broadband internet service makes you feel enjoyable with the getting of updated news. 0.86 0.84
The use of broadband internet service makes you feel less stressful. 0.88 0.82
Using of broadband internet services makes you feel joyful. 0.89 0.83
Perceived Usefulness The use of brogdband internet service has resulted in the development cognitive benefits of 0.79 0.79
learning a foreign language.
The use of broadband internet service increases the opportunity to receive new information. 0.84 0.81
The use of broadband internet service increases the level of success in business. 0.85 0.80
The use of broadband internet service makes it easy to communicate long-distance with others. 0.79 0.85
Perceived Ease of Use = Broadband internet makes it easy to find the information you are looking for. 0.85 0.88
Broadband internet makes it easier to send and receive information. 0.87 0.89
Broadband internet makes you find information that meets your interests. 0.84 0.85
Intention to use You intend to regularly use broadband internet. 0.90 0.91
You intend to continuously use the broadband internet service inthe future. 0.86 0.88
You will recommend others to use broadband internet service. 0.88 0.82

6.3 Model analysis

A model with full elements must consist of exogenous variables and endogenous variables. External and internal variables
consist of latent variables and observed variables, they are divided into two important sub-models (Burnette and Williams,
2005). The results of the confirmation element analysis of the first and second confirmation in the measurement model showed
that the model of users of small broadband internet providers was not empirically consistent. (It does not pass the Fit Indices).
So, the researchers had adjusted the model of small group companies. Question 8, in the reliability variable of service quality
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construct had a standard component weight of 0.41 (less than 0.50), then was eliminated (Browne & Cudeck, 1993, pp. 136-
162; Hair et al., 2010; Namahoot & Laohavichien, 2018, pp. 256-276) and analyzed the model again. As a result, the con-
sistency of the five-factor measurement models (service quality, attitude, perceived usefulness, perceived ease of use and
intention to use) among broadband internet users of large and small companies were found. That the chi-square (x2) =
1565.342, 1038.119, the statistical significance (p-value) = 0.000, the degree of freedom (df) = 543,478. The p-value does not
pass. Other statistics based on relative chi-square values (x2 / df) = 2.883, 2.172, NFI = 0.912, 864 RMSEA = 0.059, 0.071
RMR =0.026, 0.034 CFI = 0.940, 0.921 IFI = 0.940, 0.922 and TLI =. 0.935, 0.913, they were qualified (Browne & Cudeck,
1993, pp. 136-162; Hair et al., 2010; Namahoot & Laohavichien, 2018, pp. 256-276). It can be concluded that a confirmatory
factor of the intention to use is consistent with the empirical data. In conclusion, service quality, attitude, perceived usefulness,
perceived ease of use and intention to use had reliability. The results of the verification of standard component weights (Stand-
ardized factor loadings) Average Variance Extracted (AVE) are greater than 0.5 (Fornell & Larcker, 1981) Convergent Va-
lidity based on CR is greater than AVE (Hair et al., 2010). Factor loadings of the measurement items, based on confirmatory
factor analysis were shown in Table 3. The factor loading for all items exceeds the recommended level of 0.6 (p < 0.001).
Therefore, dimension significance of each item converges towards an associated dimension, showing convergent validity.

Table 3
Results of the analysis of standard elements and validity values of large and small broadband ISPs
Latent variables Standard element weight CR AVE
Large Small Large Small Large Small
Attitude 0.76 - 0.78 0.81-0.84 0.903 0.938 0.824 0.884
Service Quality 0.91 - 0.96 0.88 - 0.97 0.974 0.973 0.882 0.878
Intention to use 0.86 - 0.90 0.82-0.91 0.915 0.839 0.781 0.737
Perceived Ease of Use 0.84 - 0.87 0.85-0.89 0.888 0.885 0.665 0.658
Perceived Usefulness 0.79 - 0.85 0.79 - 0.85 0.907 0.907 0.725 0.765

6.4 Discriminant accuracy
Discriminant Validity: AVE is greater than the square of the correlation coefficient between a pair (Bagozzi, 1993).

Discriminant validity is the degree to which the measures of different concepts are distinct. Discriminant validity can be
examined by comparing the squared correlations between constructs and variance extracted for a construct. The analysis
results show that the squared correlations for each construct are less than the variance extracted by the indicators measuring.
Construct, as shown in Table 4 and 5, indicating that the measure has adequate discriminant validity.

Table 4

Discriminate validity of Large broadband ISPs

Construct Discriminate
PEO SQ AT IU PU
Perceived Ease of Use 0.876
Service Quality 0.862 0.957
Attitude 0.875 0.819 0.940
Intention to use 0.766 0.902 0.869 0.859
Perceived Usefulness 0.890 0.951 0.909 0.856 0.811
Table 5
Discriminate validity of Small broadband ISPs
Construct Discriminate
AT SQ U PEO PU
Attitude 0.928
Service Quality 0914 0.939
Intention to use 0.886 0.828 0.884
Perceived Ease of Use 0.789 0.779 0.800 0.817
Perceived Usefulness 0.874 0.807 0.833 0.816 0.852

From Tables 4 and 5, it can be concluded that the latent variables of service quality, attitude, perceived usefulness, perceived
ease of use and intention to use broadband internet users of large and small broadband ISPs had convergent validity. Every
observable variable within each latent variable is well internally correlated and has discriminant validity. All observables
variables correlate within the same latent variable more than they correlate with observable variables of other latent varia-
bles.

6.5 Structural equation model analysis

The results of analysis are composed of goodness of fit of the structural equation modeling (SEM), by statistics values for
evaluating the fit of model and empirical data (Browne & Cudeck, 1993, pp. 136-162; Hair et al., 2010; Namahoot & Lao-
havichien, 2018, pp. 256-276). As shown in Fig. 2 and Fig. 3.
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Table 6
The goodness-of-fit indices of the structural equation model to the recommended threshold values
Construct Threshold level Statistics Results
Large group Small group
¥/ df <5 3.144 2.310 pass
NFI > 0.80 0.903 0.854 pass
IFI > 0.90 0.931 0.912 pass
TLI > 0.80 0.925 0.903 pass
CFI > 0.90 0.931 0.911 pass
RMR < 0.05 0.032 0.034 pass
RMSEA < 0.08 0.063 0.075 pass

Remarks: * Hair et al., (2010)
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Fig. 4. Final analysis of structural model (Large)
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Fig. 5. Final analysis of structural model (Small)
Table 6
The results of hypotheses testing
Hypotheses Direct effect Indirect effect Results
Hla :SQ _— ATT 0.866 - Support
H1b :SQ E——— ATT 0.922 - Support
H2a :SQ e PU 0.807 - Support
H2b :SQ _ PU 0.965 - Support
H3a :SQ e PEU 0.834 - Support
H3b :SQ —_— PEU 0.889 - Support
H4a: PU e ATT 0.030 - Unsupported
H4b :PU E—— ATT 0.804 - Support
HS5a :PEU e ATT 0.003 - Unsupported
H5b :PEU _— ATT 0.196 - Unsupported
Hé6a :PU _— U 0.226 - Support
Héb :PU e 1U 0.088 - Unsupported
H7a :PEU —_— U 0.307 - Support
H7b :PEU E— 1U 0.067 - Unsupported
H8a :ATT E—— U 0.262 - Support
HS8b :ATT SN U 0.862 - Support
H9a :SQ e ATT e 119} - 0.300 Support
HIb :5Q _ ATT ——> U - 0.415 Support
H10a :SQ e PU e 110) - 0.190 Support
H10b :SQ _— PU _— U - 0.479 Support
Hlla :SQ e PEU e 110) - 0.275 Support
H11b :SQ E—— PEU E—— 1U - 0.044 Unsupported

***at a level of significance of 0.05

Remark: Service Quality (SQ), Attitude (ATT), Perceived of Usefulness (PU), Perceived Ease of Use (PEU)
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The results of the hypothesis examination showed that service quality had a positive direct influence on attitude, perceived
usefulness and perceived ease of use of broadband internet by large and small broadband ISPs. The results were statistically
significant at a level of significance of 0.05 (= 0.866, 0.922 <0.05), (= 0.807, 0.965 <0.05) and (= 0.834, 0.889 <0.05). There-
fore, the hypotheses 1ab, 2ab and 3ab are accepted, respectively. However, the perceived usefulness did not have a positive
influence on attitude. Consequently, hypothesis 4a was rejected, while the perceived usefulness had a positive influence on
the attitude of small broadband ISPs. It was statistically significant at the 0.05 (= 0.804 <0.05) level, hence the hypothesis 4b
was accepted. Perceived ease of use did not have a positive direct influence on attitude. Therefore, it rejected the hypothesis
Sab. Perceived usefulness and perceived ease of use had a positive direct influence on the intention of use of users in large
broadband ISPs. It was statistically significant at the 0.05 level (= 0.226 <0.05) (= 0.307 <0.05), accordingly, the hypothesis
6a and 7a were accepted. On the other hand, perceived usefulness, perceived ease of use did not have a positive direct influence
on the intentions of use of broadband internet or large broadband ISPs. Therefore, hypotheses 6b and 7b are rejected, but the
attitude had a positive direct influence on the intentions of use of large broadband ISPs. It was statistically significant at the
0.05 level (= 0.262 <0.05) (= 0.862 <0.05), as a result, the hypotheses 8a and 8b were accepted. The results of analysis of
indirect influences of mediators, namely perceived usefulness, perceived ease of use and attitudes showed that service quality
had a positive direct influence on intention to use both large and small broadband ISPs. Perceived usefulness as a mediator
was statistically significant at the 0.05 level (= 0.300, 0.415 <0.05), (= 0.190, 0.479, <0.05), so the hypotheses 9ab and 10ab
were accepted, respectively. However perceived ease of use was found that the service quality had a positive direct influence
on intention to use from large broadband ISPs. It was statistically significant at the 0.05 level (= 0.275, 0.044 < 0.05, conse-
quently, the hypothesis 10a was accepted. The service quality had no positive direct influence on intentions of use of small
broadband ISPs. Therefore, hypothesis 11b was rejected.

7. Conclusion and discussion

There is a comparison of service quality affecting the technology acceptance on broadband internet use among large and small
broadband ISPs by using structural equation analysis. The researcher concluded the discussion as follows:

First of all, service quality has a positive direct influence on attitude, perceived usefulness and perceived ease of use of broad-
band internet by both large and small broadband ISPs. If service quality is good, it will result in a positive influence on attitude,
perceived usefulness and perceived ease of use in both large and small broadband ISPs. According to this research, the im-
portant findings are as follows:

For large broadband internet users, Assurance is one of the key factors that users perceive the most important: 1) Staff can
provide accurate and complete customer information; 2) Staff can solve problems immediately. Secondly, empathy is another
factor in service quality; 1) Staff are able to communicate and recognize customer needs; 2) Staff care about customers and
are willing to help.

For small broadband internet providers, responsiveness is the main factor that users perceive the most important; 1) Staff are
always ready to provide service; 2) When receiving customer reports about internet problems, a staff will respond promptly
within 24 hours. Secondly, reliability is concerned, 1) Corporate reputation and image are generally accepted; 2) Staff can
provide usage guides to customers. These are crucial elements of service quality for both large and small broadband ISPs
Consequently the attitude, perceived of usefulness and perceived ease of use broadband internet will also be improved.

Therefore, large broadband ISPs should develop the service quality, particularly assurance. For example, developing employee
skills are needed to provide accurate and complete information to users. They must be able to solve problems and obstacles
reported by the service users. According to the research, it should also develop the service quality, especially empathy. For
example, staff should have skills to know the needs of users. They must communicate well, pay attention and provide assis-
tance to users with a service mind.

The small broadband ISPs should improve the service quality, apparently responsiveness, such as prompt service availability.
It should also improve the service quality, specifically reliability. In case of any problem with the internet, prompt resolution
must be available.

Companies need to build the company's reputation and image to be recognized among service users. It generally links to the
research of Jang and Noh (2011). They claimed that customer service was essential in a Korean IPTV service. Owing to, the
smaller service providers lack support personnel. As the small company is growing and expanding, it cannot afford immediate
response. This can damage a reputation in the service as well. Unlike large broadband ISPs, users have confidence in the
reputation of the organizations. However, they still need to improve the communication and user training skills for employees.

Secondly, perceived usefulness has a positive influence on small broadband ISPs’ attitudes. The perceived usefulness does
not have a positive influence on the attitude of the large broadband ISPs. It means that smaller broadband ISPs should increase
perceived usefulness, resulting in a more positive attitude towards their use of broadband internet service. Unlike large broad-
band ISPs, no matter perceived usefulness are greater or lesser, it has no influence on their attitudes. Important findings reveal
that perceived usefulness is one of the most important factors among small internet broadband users: 1) the use of broadband
internet service makes it easy to communicate with other people; 2) the use of broadband internet service increases the op-
portunity to receive new information. Perceived ease of use does not have a positive direct influence on the attitude of both
large and small service providers. If there is an increase or decrease in the perceived ease of use, it does not result in a better
or less favorable attitude in both large and small broadband ISPs.
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Although for large internet broadband ISPs, perceived usefulness and perceived ease of use do not influence attitudes towards
using the service. It is possible that since the organization is a trustworthy organization and has a good reputation for providing
services, it creates trust in users with a positive attitude in using the service. This will create perceived usefulness because
users can use it easily. Therefore, the organization should continuously develop and improve the customer retention. The
results of this study differ from the ones conducted with traditional TAM research. However, research results are similar to
previous studies of Jang et al., 201 1. Furthermore, research results are identical to expanded TAM (Ha & Stoel, 2009; Shin,
2009). Ha and Stoel (2009) examined user adoption of on-line shopping, results showed that the perceived ease of use did not
have a positive effect on attitude. Jung et al. (2009) proposed that perceived ease of use unexpectedly had no influence on
perceived usefulness. Consequently, it indicates that perceived ease of use played a trivial role in the extended TAM.

Small internet broadband ISPs should develop a system to meet the needs of service users and attract users. They should
provide high speed internet with ease of use. They also need to expand the internet network covering all areas and increase
the stability of internet connection. Thereby users can communicate clearly and continuously. It is consistent with the research
conducted by Mansour et al., 2014. They investigated consumer attitude and behavioral intention towards internet banking
adoption in India. The study showed that customers’ attitude toward various bank technologies was not the same and was
influenced by different factors. The results revealed that bank customers who were users of ATMs were influenced by its
convenience, ease of use and service quality, whereas credibility was not seen as a significant driver. Mobile users were found
to be influenced more by perceived usefulness and ease of use and service quality, whereas internet customers were influenced
by perceived usefulness and ease of use and credibility of the systems. Under the three models, attitude emerged as a fully
mediating factor for customers’ behavioral intentions.

Thirdly, perceived usefulness and perceived ease of use have a positive direct influence on the intentions of use among large
internet broadband users. Consequently, large internet broadband ISPs should increase perceived usefulness and ease of use.
It creates an intention to use internet broadband service. From this research, the important findings were as follows:

Among large internet broadband users, perceived usefulness is one of the most important factors: 1) the use of internet broad-
band service makes it easy to communicate with other people; Ease of use is the most important factor for consumers. 1)
Internet broadband makes it easier to send and receive information. 2) Broadband Internet makes it easy to find the information
you need.

Among large internet broadband users, perceived usefulness and perceived ease of use do not have a positive direct influence
on the intentions of use of smaller companies. The increasing or decreasing level of perceived usefulness and perceived ease
of use do not affect the intention of the internet access.

At the same time, attitude has a positive direct influence on the broadband internet intentions of use. If the users have a positive
attitude, it will result in the intention of using the broadband internet in both large and small broadband ISPs. According to
this research, important findings are obtained.

Among large internet users 1) Broadband internet provides learning experience and social exchange of ideas. 2) Broadband
internet facilities can link communication and knowledge. Among small users of broadband internet service 1) You have
knowledge and understanding about broadband internet 2) Broadband internet provides learning experience and social ex-
change of ideas. Therefore, large broadband ISPs should maximize the benefits for users, such as make the use of broadband
Internet service easy to communicate with others. Internet providers should improve and add new communication channels.
This result is similar to the finding reported by Bashir and Madhavaiah (2015). Thus it implies that banks should promote
internet banking services (IBS) by presenting its usefulness, user-friendliness and other benefits of IBS to consumers. Conse-
quently, they develop positive attitudes towards using Internet banking. Rauniar et al. (2014) found that perceived usefulness
and intention to use had the positive relationship with the intention to use and attitude. These three hypotheses reflect that
successive social media usage which is the result of intention to use at the earlier usage. These three hypotheses are supported
by the Facebook data, helping to validate the TAM model in the context of social media. Designers and developers of social
media sites, applications, and pages should focus on how to create value for the social media users. If the users achieve their
goals and objectives, these benefits are experienced, it translates into a positive attitude and intention to revisit the site in
future. In order to be effective external communication, social media managers should ensure that an average user’s utility is
enhanced during the user’s engagement at the social media site. Managers should keep in mind that a useful experience is
important for a long term relationship and engagement. Users form a positive intention, creating perceived usefulness for
targeted social media audiences. The value proposition serves the explicit need of the user. For example, a social media
advertisement campaign should ensure that the advertisement is considered valuable enough for the targeted social media
users. Therefore, it sets a positive intention to continue coming back in the future, or to create a buzz among the user’s CRM.

In addition, the broadband ISPs should improve their services to make the internet easier to use, convenient and fast. For
example, increase the download and upload speed, let the users use it easily, including the stability of the internet while using
the service However, the service providers should provide information to support functions that users can easily find the
information needed. These findings are consistent with the research of Bashir and Madhavaiah (2015) Al-Hujran et al. (2015)
Mansour et al. (2016) Rahi et al. (2017) Li et al. (2017). They found that broadband ISPs should make their users realize the
usefulness, user-friendliness and other benefits of services, so that users develop positive attitudes to continue using the ser-
vice. In contrast, Jang and Noh (2011) discovered that perceived ease of use was not a very important factor. It is possible
that the users get used to the service so they do not feel the hassle. In terms of attitude, it can be concluded that large broadband
internet service providers should develop services that can result in a positive attitude for users to use, such as creating a
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service through learning. Exchange of experiences and social exchange of ideas along with a function will help linking com-
munication with knowledge. Small broadband ISPs should focus on building knowledge and understanding how the service
will lead to creating learning experience and exchange of ideas in social networks.

The role of perceived usefulness, perceived ease of use and attitude as mediating variables in this research showed that large
broadband ISPs pay most attention to attitude ( = 0.300) According to the study, the mediator variables of this research,
perceived usefulness, perceived ease of use made an important finding. Large internet broadband users pay the most attention
to attitude transmission (= 0.300). Subsequently, they focus on perceived ease of use (= 0.275) and perceived usefulness
respectively (= 0.190). If the system has a good quality of service, it will result in a positive attitude. Perceived ease of use
and perceived usefulness have impact on the intention to use. Users of small broadband ISPs view perceived usefulness as the
most important variables (= 0.479), followed by attitude (= 0.415). It means that if the system has good service quality, it will
have an effect on perceived usefulness, thus resulting in the intention to use the broadband internet. Therefore, the large
broadband ISPs should focus on improving the quality of their services, especially in the areas of employee skills such as
communicating with users. They should provide knowledge and correct information. They should have a willingness to assist
in customer service and the readiness to help solve any problems immediately. These will create good attitudes towards service
users, resulting in the intention to continue to serve the broadband internet.

As for the small broadband ISPs, they should focus on the quality of their service, especially responsiveness and reliability.
The organization must have training to educate employees in the preparation of service. Particularly basic knowledge that can
solve basic problems, if there is an internet connection failure, which can quickly contact staff within 24 hours. However,
since it is a small broadband ISPs, building a reputation and corporate image is important, so a strategy for building a reputa-
tion and corporate image should be established, such as organizing social events. Marketing events to promote products,
services, will give the consumer an appreciation of the benefits of using the service, and intention to use the broadband Inter-
net.

8. Theoretical suggestion

In terms of theory building, this study suggests a new direction for technology acceptance research by presenting an inte-
grated model of the determinants of adoption and use. The model develops a new theory by building new variables in an
integration of TAM and TPB, and applying them to a new context. It is worthy to note that the new variables specific to the
online environment, included in this research, attitude, perceived usefulness, perceived ease of use, are compatible with the
TAM and TPB variables. While conventional consumer behavior is well-documented by economic and marketing theories,
research has supported the importance of technology-related variables in predicting online consumer behavior (Jarvenpaa et
al., 1999; McKnight et al., 1998; Pavlou, 2003). Many previous studies investigated intention to use models. Bashir and
Madhavaiah (2015) found that the overall explanatory power of the modified structural model had an R2 of 66 percent for
intention to use internet banking in India, and an R2 of 59 percent for attitude towards IBS. Also, the TAM beliefs PU and
PEU have an R2 of 68 per cent and 57 percent However, this research shows that three mediator variables: attitude, perceived
usefulness and perceived ease of use, are able to increase the model's forecasting and explain the relationship of broadband
internet use. From this study, it can be concluded that service quality, attitude, perceived usefulness, perceived ease of use
can explain 78.40% and 76.20% of the changes in the intention to use broadband internet.

9. Practical recommendation

From the results of this comparative study of service quality affecting technology acceptance of broadband internet service
from large and small broadband ISPs, it presents that the quality of service is still a major factor. This indicates that broad-
band ISPs who wish to develop services to increase the number of customers, need to work align with consumer behavior
trends. There are 3 main areas as follows.

For large broadband internet service providers

Broadband ISPs should improve the service quality, particularly, assurance and empathy. They need to develop staff skills
to be able to provide accurate and complete information to users, along with developing their employees to have skills and
abilities to solve problems. Employees should concentrate on the needs of the service users, fully understand, pay special
attention to them and have willingness to help.

Broadband ISPs should develop their stability of long-distance connections. The Internet should be fast and easy to connect.
Therefore, users can exchange updated information with others.

Broadband ISPs should improve the functions of information search. Companies should always send fresh news to users
through modern channels. They should support service delivery through learning exchange experience and social exchange
of ideas. Furthermore, broadband ISPs should facilitate users to access the source of knowledge.

For small broadband internet service providers

Small broadband ISPs should improve the quality of service, responsiveness and reliability. They need to provide instant
service availability, especially internet failure, they must be available to solve the problem as quickly as possible. It will
strengthen a reputation and build the positive image of the organization to be accepted by users. Small broadband ISPs
should develop long distance communication services by improving the internet signal to control all areas, increase the
speed of the internet, and make the signal stable. Consequently, users can have convenient communication. Surfers can
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continuously spend long time on the internet this can meet the needs of the users and to attract the future users. Moreover,
broadband ISPs should focus more on training and offering service manual guidance. As users are familiar with the internet
they will participate in social media and this can encourage them to exchange of ideas.

10. Limitations and future research directions

This research is also subject to reasonable limitations and shortcomings. Considering this, the research has identified the
following limitations and directions for future research. Firstly, this research employed a non-probability based convenient
sampling method to collect the data from a few cities and via personally visiting places which mainly included universities.
Such an approach is not uncommon and has been widely utilised in previous studies on adoption of a variety of technology.
Respondents in the sample were supposed to be able to access smartphones. Non-probability sampling should not have made
a substantial impact on the results of this study. However, it would be useful for future studies to employ probability sampling
so a comparison can be made with non-probability sampling. Secondly, the majority of the respondents for this research were
conducted among Thai people who were computer and internet literacy. The questionnaire was in Thailand language only. In
future, data can be collected by a method which allows people from different language and education levels to participate.
Third, this research focused only on a quantitative approach. The in-depth view of consumers should be explored more on a
qualitative approach. Due to time and resources constraints in depth research, a mixed method approach was not conducted.
However, it can reveal more perspective with a mixed method approach. Future studies can utilise a mixed method approach
for further understanding. Finally, this research measure uses behaviour through self-reported usage scales. Future studies
should try to collect and analyse actual usage data.
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