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                                              ABSTRACT 

Big data has brought many changes to the business nowadays. Big data analytics has made 

online advertising more customized to the target market. With the help of data analysis and 

other techniques, online advertising has been more to the target. From the advertiser’s 

perspective, it is being applied to all advertisements. There is a lack of consumer feedback 

on the new trend in online advertising. This paper is to evaluate consumer’s perspectives 

toward online advertising that is based on big data analytics by applying TAM, TRA, and 

TPB. In this research, customer’s perspectives are reflected by attitude and intention. The 

research uses the theory of reasoned action (TRA) and the theory of planned behavior 

(TPB) to analyze consumer’s attitudes and intentions to look at online advertising. The 

technology acceptance model (TAM) is also adopted in the research to predict consumer 

behavior. As quantitative research, an online survey is displayed for data collection, the 

survey in this research has applied Likert Scale to measure consumer’s perceived 

usefulness, perceived ease of use, attitude and behavioral intention. Compared to the past, 

customer perspectives on advertising are generally positive. This research could give 

merchants some idea on the potential effectiveness and acceptance of online advertising. 

Keywords: consumer behavior, big data analytics, online advertising, TAM, TRA, TPB 

  



INTRODUCTION 

In recent years, the booming growth of the internet and IT industry has created the 

online shopping economy, and mass of information and data are collected. A new subject, big 

data analytics, is forming to deal with the information. As the demand for people is more 

precisely defined, the online advertising industry has also benefited from big data analytics. 

Compared with the traditional ways of advertising, consumers are now exposed to 

information that has been carefully calculated.  

Based on this situation, there may be some changes in consumer’s attitudes toward 

online advertising. According to the Theory of Reasoned Action (TRA) and the Theory of 

Planned Behavior (TPB), people’s attitude affects their intention to perform a certain 

behavior. In this research, the focus is on consumer attitude and intention of online 

advertising and prediction on consumer behavior. The technology acceptance model (TAM) 

is also involved to help define consumer intention. The results of the research could be 

helpful to businesses that intend to have online advertising. 

LITERATURE REVIEW - BACKGROUND 

There is research focusing on the newly emerging area of big data analytics. Big data 

analytics helps businesses get more precise information on consumer’s demand. Previous 

research focuses on big data analytics, factors that affect people’s behavior and online 

advertising. Online advertising is defined in the following literature review. 

Big data analytics 

Big data analytics is an advanced method of analysis based on bid data sets. Big data 

can be defined via three attributes of volume, velocity, and variety. The subject is formed as 

the traditional tools for analytics no longer works for analyzing big data, while the 



importance of information requires people to use a certain method to deal with it (Choi, 

Wallace, & Wang, 2018). 

Big data and Online Advertising 

Online advertising nowadays is closely connected to data analysis and information 

systems. While consumers are browsing webs, ads were displayed. With technology like 

behavioral targeting, the display of advertising is more to the target. The information system 

would select the ads and provide them to the most relevant consumers. Consumer’s previous 

behavior online, including what they have searched and the webpages they have viewed, is 

all collected as data and is stored as a behavior profile. The information is used to score the 

user (Chandramouli, Goldstein, & Duan, 2012). Since mobile devices improved consumer 

engagement, the challenge of analyzing the data generated from the devices raises the need 

for big data analytics. Big data analytics frameworks are built for mobile marketing (Deng, 

Gao, & Vuppalapati, 2015). 

Theory of reasoned action (TRA) 

The theory of reasoned action explains people’s behavior. In TRA, people’s attitudes 

and subjective norms are factors that could influence people’s behavior through people’s 

intentions. Attitude refers to people’s attitude towards certain behavior (Fishbein & Ajzen, 

1975). In this research, it is the attitude towards looking at online advertisements. Subjective 

norms, defined as social pressure caused by the belief of people around, also influence 

people’s behavior through intention (Ajzen & Madden, 1986). 

Technology acceptance model (TAM) 

The technology acceptance model (TAM) is based on TRA and extends from it. It is 

first tested for user’s acceptance of the information system. The model is originally focusing 

on the motivation of users to use the information system (F. Davis, 1985). After that, TAM 



extends gradually. Research has been made to test people’s acceptance of computers as a new 

technology by comparing it with TRA. Perceived usefulness is mentioned in the technology 

acceptance model. It refers to the potential degree of how people think of the usefulness of an 

object. In the theory,  Perceived ease of use (PEU) is one of the factors in TAM that influence 

people’s behavioral intention and attitude (F. D. Davis, Bagozzi, & Warshaw, 1989). The 

extended version of TAM was tested by Venkatesh and Davis in four different field studies. 

The influence of both social influence processes like subjective norms and cognitive 

instrumental processes are significant to people’s acceptance. In this research, TAM is used 

to analyze consumer’s attitudes towards online advertisements (Venkatesh & Davis, 2000).  

Theory of planned behavior (TPB) 

The theory of planned behavior is derived from TRA, and it is more accurate in 

predicting people’s behavior. In addition to subjective norms and attitudes toward behavior, 

perceived behavioral control is the third factor that affects people’s behavior through 

intention. Perceived behavioral control refers to the self- recognition of a person on 

performing a certain behavior (Ajzen, 1985). By adding one more factor, the model is a better 

version than the original TRA model in terms of people’s behavior. It depends on the 

individual’s knowledge and resources to perform the behavior. It used to be considered as 

part of normative beliefs and became an independent factor in the TPB model (Madden, 

Ellen, & Ajzen, 1992). 

Perceived Usefulness (PU) and Perceived Ease of Use (PEU) 

Perceived Usefulness is one of the forming elements of TAM. It refers to the degree 

of how a consumer thinks of the information system. Their perceived judgment on the 

usefulness of the information system correlates with the perceived ease of use and external 

variables. It has a significant direct relationship with people’s attitude toward an information 

system. In this research, PU is used to measure whether the consumer thinks online 



advertising is useful or not in different aspects (Hu, Chau, Sheng, & Tam, 1999). There has 

been research that identified the factors that are related to PU by testing the TAM model. PU 

is affected by subjective norms, job relevance, output quality and other social processes 

(Venkatesh & Davis, 2000). 

Like perceived usefulness, perceived ease of use is also part of TAM. In the original 

thesis, PEU is how consumers perceive the easiness of performing a certain behavior. PEU is 

correlated with PU and both are variables directly influence people’s intention to behave (Yi 

& Hwang, 2003). 

Attitude toward the behavior (ATT) and behavioral intention (BI) 

Attitude toward the behavior is specified as one of the personal components of 

intention in the reasoned action theory. It is defined as an evaluation of certain behavior and 

the degree of a person’s favorable to it. Behavioral intention refers to a person’s immediate 

antecedent to perform the behavior. It is formed by attitude and subjective norms. Behavioral 

intention directly influences the possibility of a person’s performance of a certain behavior 

(Ajzen & Madden, 1986). 

STATEMENT OF HYPOTHESIS 

According to the previous research mentioned above, the following is stated. 

Consumer’s attitude and intention through online advertising are measured through these 

questions. 

Research Question (RQ): What influences do big data driven online advertising 

have on consumer behavior? 

H1: Perceived usefulness has a significant influence on consumer attitude of the big 

data driven online advertising. 



1a – Perceived usefulness has a significant influence on consumer attitude of the big 

data driven online advertising. 

1b – Perceived usefulness has no significant influence on consumer attitude of the big 

data driven online advertising. 

 

H2: Perceived ease of use has a significant influence on consumer attitude of the big 

data driven online advertising. 

2a – Perceived ease of use has a significant influence on consumer attitude of the big 

data driven online advertising. 

2b – Perceived ease of use has no significant influence on consumer attitude of the big 

data driven online advertising. 

 

H3: Consumer attitude of big data driven online advertising has a significant 

influence on the behavioral intention. 

3a – Consumer attitude of big data driven online advertising has a significant 

influence on the behavioral intention. 

3b – Consumer attitude of big data driven online advertising has no significant 

influence on the behavioral intention. 

 

H4: Perceived usefulness has a significant influence on behavioral intention of the big 

data driven online advertising. 

4a – Perceived usefulness has a significant influence on behavioral intention of the 

big data driven online advertising. 

4b – Perceived usefulness has no significant influence on behavioral intention of the 

big data driven online advertising. 



 

H5: Perceived ease of use has a significant influence on behavioral intention of the 

big data driven online advertising. 

5a – Perceived ease of use has a significant influence on behavioral intention of the 

big data driven online advertising. 

5b – Perceived ease of use has no significant influence on behavioral intention of the 

big data driven online advertising. 

METHODOLOGY 

Quantitative Method 

This research applies a quantitative methodology. Surveys are used to collect primary 

data from consumers. To analyze consumer’s attitudes and awareness, the Likert Scale 

method is applied in the survey. Likert scale is a widely used method to measure personality 

traits (Jr & Boone, 2012). In this research, a five-point Likert scale is applied to measure the 

four people’s subjective related scales. 

Empirical Study 

As the research questions focus on observing consumer’s new behavior and attitude 

towards online advertising, this research applies empirical study. It is a kind of study that 

helps emphasize the features of a new phenomenon. The hypotheses of this research are 

tested, and empirical study could give suggestions based on that. Typical examples of 

empirical studies are case reports and cross-sectional studies. It has been used to study the 

differences and changes of patent and innovation system (Kossinets, 2006). 

Instrumentation Design 

The survey is designed based on the study of consumer behavior. There are four 

scales identifying consumer’s perceived usefulness, perceived ease of use, consumer attitude 



and consumer intention of online advertisement. A survey is used for data collection. Except 

for the demographic questions, all academic scales are measured using a five-point Likert 

Scale in which 1 = strongly disagree, 3 = neutral, and 5 = strongly agree. Perceived 

usefulness is adapted from TAM. The instrument consists of four items. They were “Looking 

at online advertising can enable me to shop more quickly.” “Looking at online advertising 

helps me to buy fitting products.” “Looking at online advertising can help me choosing 

products easier.” “Looking at online advertising can increase my shopping effectiveness.” 

(Venkatesh & Davis, 2000). 

1. Survey Question on basic demographic information 

The following question is about the basic demographic and online shopping 

information of the responses. 

• Gender 

• Age 

• Education 

• Income 

• Frequency of online shopping per month 

• Average amount of money spent online per month 

 

2. Survey Question on Perceived Usefulness (F. D. Davis et al., 1989) (Hu et al., 1999) 

The following items are used to measure the perceived usefulness scale. A 5-point 

Likert Scale is applied for each item. The items are selected from previous 

research. 

• Looking at online advertising can enable me to shop more quickly. 

• Looking at online advertising helps me to buy fitting products. 

• Looking at online advertising can help me choosing products easier. 

• Looking at online advertising can increase my shopping effectiveness. 



 

3. Survey Question on Perceived Ease of Use (Lin, 2006) 

The following items are used to measure the perceived ease of use scale. A 5-point 

Likert Scale is applied for each item. The items are selected from previous research 

that measures perceived ease of use so that they are more reliable. 

• Looking at online advertising requires a lot of mental effort. 

• Looking at online advertising makes it easy for me to find what I want. 

• Looking at online advertising is easy for me. 

4. Survey Question on Consumer Attitude toward Big Data Driven Online Advertising 

(Hu et al., 1999) 

The following items are used to measure consumer’s attitude scale. A 5-point 

Likert Scale is applied for each item. The items are from previous studies that have 

measured attitudes to certain behavior. 

• Looking at online advertising saves my time for buying specific products. 

• Looking at online advertising saves my money while shopping. 

• I am positive toward online advertising. 

• Looking at online advertising is beneficial to my shopping experience. 

• It makes sense to look at online advertising for shopping. 

 

5. Survey Question on Behavioral Intention looking at online advertising. 

(Vijayasarathy, 2004) 

The following items are used to measure the perceived ease of use scale. A 5-point 

Likert Scale is applied for each item. The items are from prior research that 

measured behavioral intention. 

• I intend to look at online advertising while shopping. 

• I will look at online advertising frequently for shopping. 



ANALYSIS and RESULTS 

The survey is displayed online and has collected 284 responses in total. The responses 

of the questionnaire show diversity in demography features, including gender, age, education 

level, and income. The biggest group of responses is 18 – 24 years old that takes up 45.07% 

and has a bachelor’s degree which makes up for 65.49%. In addition to young students that 

don’t have income, the responses also include people who are over 50 years old. Most 

responses of the survey have income between 3000 – 5000 RMB. 80.28% of the responses of 

the survey perform the behavior of shopping online with a frequency of more than once a 

month. Therefore, the responses are capable to understand the questionnaire and experienced 

enough for the survey questions.  

 

Statistics 

 Age Education Income Frequency 

Average 

Amount 

N Valid 284 284 284 284 284 

Missing 0 0 0 0 0 

Mean 2.77 1.90 3.54 2.56 2.07 

Std. Error of Mean .069 .039 .072 .063 .060 

Mode 2 2 4 3 1 

Std. Deviation 1.159 .657 1.207 1.057 1.003 

Table 1. The Mean and Mode of Demographic Variables 

The survey contains four scales: perceived usefulness, perceived ease of use, 

consumer attitude and behavioral intention. The items are adapted from previous research 

that uses TAM, TRA and TPB and is measured by a 5-point Likert-Scale where 1 = strongly 

disagree, 3 = Neutral, and 5 = strongly agree. There are four items for perceived usefulness, 

three items for perceived ease of use, four items for attitude and two items for behavioral 

intention.  



The 13 items were subjected to principal components analysis in Jamie with varimax 

rotation. It is to test the convergent and discriminant validities. The results in Table 2 show 

that no item has strong secondary loadings.  

Component Loadings 

 Component  

  1 2 3 4 Uniqueness 

Q7_PU1     0.892        0.200  

Q7_PU2     0.910        0.165  

Q7_PU3     0.891        0.185  

Q7_PU4     0.905        0.169  

Q8_PEU1        0.848     0.277  

Q8_PEU2        0.883     0.175  

Q8_PEU3        0.850     0.237  

Q9_ATT1  0.868           0.244  

Q9_ATT2  0.850           0.242  

Q9_ATT3  0.863           0.230  

Q9_ATT4  0.896           0.184  

Q9_ATT5  0.865           0.236  

Q10_BI1           0.909  0.146  

Q10_BI2           0.912  0.149  

Note. 'varimax' rotation was used 

 Table 2. Results of principal components analysis 

To test the relationship between each variable, the data are run in AMOS. The results 

of regression weights (table 3) show that the relationship between PU, PEU, ATT, and BI are 

all statistically significant, except the relationship between PU and ATT. H1, “Perceived 

usefulness has a significant influence on consumer attitude of the big data,” is rejected with 

its p-value of 0.013 which is greater than 0.01. Therefore, it is not significant. H2, “Perceived 

ease of use has a significant influence on consumer attitude of the big data driven online 

advertising,” is accepted with an estimated value of 0.27 and p-value less than 0.01. H3, 

“Consumer attitude of big data driven online advertising has a significant influence on 

behavioral intention,” is accepted with an estimated value of 0.214 and p- value less than 

0.01. H4, “Perceived usefulness has a significant influence on behavioral intention of the big 



data driven online advertising,” is rejected with its p-value less than 0.01. H5, “Perceived 

ease of use has a significant influence on behavioral intention of the big data driven online 

advertising,” is accepted with its estimated value of 0.29 and p-value less than 0.01. 

Therefore, relationships in H2, H3, and H5 are proved to be significant, yet H1 and H4 are 

rejected. The results are shown in Table 3. 

 

Table 3. Results of regression weights analysis 

While running the original model, to improve the model fit, the path of PU and PEU 

is added. The covariances of these two variables are significant with its estimated value of 

0.165. This shows a strong correlation between PU and PEU. Therefore, it is added as one 

more path. Table 4 shows the results of covariances analysis of PU and PEU. 

 

Table 4. Results of covariances analysis 

Before running the regression analysis, the SEM of the original model showed that 

the model fit is not good. The insignificant relationships are dropped after the regression test. 

The model fit becomes excellent. The result of the regression weights test shows that one 

change in the standard deviation of PEU contributes to a 0.27 change of consumer’s attitude. 

The relationships between PEU, ATT, and BI are all statistically significant. The path of PU 

to ATT is not significant, so is the path between PU and BI. The path between PU and BI is 



eliminated from the model, instead, a new path of PU and PEU is added. These changes make 

the model fit of the new framework all excellent. The final model is displayed in figure 6. 

 

Table 5. Results of the model fit for the final model 

The SEM fit analysis in AMOS includes several different standards. As the results are 

shown in Table 5, the SRMR of the model is 0.046 which is less than 0.08. The comparative 

fit index (CFI) of the model is 0.99 which is greater than 0.95. The RMSEA of the model is 

0.035 which is less than 0.06. The confirmatory factor analysis (PCLOSE) is 0.921 which is 

greater than 0.05. All standards show a perfect model fit for the adjusted model. 

Figure 6. Final conceptual model 

PU and PEU, as forming factors of the TAM model, their influences directly on 

attitude and indirectly on behavioral intention are proved after the data analysis. The impact 

of attitude on behavioral intention is also confirmed. These results show that the TAM, TRA 



and TPB model works well in terms of the research problem of online advertising. In 

addition, new paths that stand for the correlation between PU and PEU, and the direct impact 

of PEU on BI are added. They have been proved to be significant. However, the path between 

PU and ATT is failed to be accepted. The p-value of this path for this research problem 

shows an insignificant relationship between the two variables. This is different from the 

theory and models applied to the research. 

CONCLUSIONS AND PRACTICAL IMPLICATIONS 

In this research, by analyzing the data of the survey, certain hypothesis is proved. The 

relationships among the factors that are relevant to the consumer attitude and behavioral 

intention are tested. The data shows that consumers have positive perceived usefulness and 

perceived ease of use on big data driven online advertising. These two factors influence 

customer attitude and intention. This leads to consumer’s constructive attitude on online 

advertising, and they intend to look at online advertising for more information.  

The results provide merchants with consumer’s perspectives on online advertising so 

that they know more about consumer’s feelings about it. This research fills the absence of 

consumer’s voice in applying big data analysis to online advertising display. The information 

from this research shows a positive signal to the business on big data driven online 

advertising. Further development in the online advertising industry is quite possible.  

LIMITATIONS AND FUTURE RESEARCH 

There are limitations of this research. The research offers an overall perspective from the 

customer, yet the scope of this is large. Future research could try to narrow the scope of the factors 

that affect customer’s perspectives. The sample of the survey is N=284 and all from china. The 

sample size could be larger, and studies from different regions are also in need. It measures consumer 

attitude to online advertising and their intention to look at online advertising. It is based on the 



situation that most of the online advertising is already the result of data analysis. Therefore, it lacks a 

comparison of previous or traditional advertising which is not so well displayed to the target 

consumers. Future research could pay attention to the comparison to see if big data analysis has 

brought any changes to consumer attitude and behavior through advertising. This research didn’t pay 

attention to cross-sectional differences, which could also be in future research as it may indicate 

different degrees of acceptance on big data driven online advertising. 
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APPENDIX I 

Survey 

Description:  

When people shopping online, they always receive advertisement that is related to 

what he or she searched on online. With the help of big data analytics, online advertising is 

becoming more and more precise. 

现在互联网时代，人们通常会遇见这种情况，在网络上搜索了某种关键词，之

后就会收到相关的商品广告推送。本问卷中网广都指这种精准推送。 

 

1. Gander [单选题] * 

○a. Male男 

○b. Female女 

 

2. Age年龄 [单选题] * 

○a. <18 小于18 

○b. 18-24 

○c. 24 -35 

○d. 35-50 

○e. >50 

 

3. Education学历 [单选题] * 

○a. Under college本科以下 

○b. Bachelor本科 



○c. Postgraduate研究生 

○d. Phd博士及以上 

 

4. Income每月收入或生活费 [单选题] * 

○a. <=1000 

○b. 1000-2000 

○c. 2000-3000 

○d. 3000-5000 

○e. 5000+ 

 

5. Frequency of online shopping per month每月购物频率 [单选题] * 

○a. Less than once a month少于每月一次 

○b. Once a month每月一次 

○c. Once a week每周一次 

○d. More than once a week多于每周一次 

 

6. The average amount of money spent online per month每月平均网购花销 [单选题] 

* 

○a. <=500 

○b. 500-1000 

○c. 1000-2000 

○d. 2000+ 

 

7. Looking at online advertising网上广告[矩阵单选题] * 



 

Stron

glyDisagree

极不赞同1 

Disag

ree不赞同 

Neutr

al中立 

Agree

赞同 

Stron

glyAgree极

其赞同5 

can 

enable me 

to shop 

more 

quickly.使

我购物更

迅速。 

○ ○ ○ ○ ○ 

hel

ps me to 

buy fitting 

product.帮

我买到合

适的商品

。 

○ ○ ○ ○ ○ 

can 

help me 

choosing 

products 

easier.让

○ ○ ○ ○ ○ 



我更容易

选择商品

。 

can 

increase 

my 

shopping 

effectiven

ess.使我

购物更高

效。 

○ ○ ○ ○ ○ 

 

8. Looking at online advertising看网上广告[矩阵单选题] * 

 

Stron

glyDisagree

极不赞同1 

Disag

ree不赞同 

Neutr

al中立 

Agree

赞同 

Stron

glyAgree极

其赞同5 

req

uires a lot 

of mental 

effort.需

要耗费很

多精力。 

○ ○ ○ ○ ○ 



ma

kes it easy 

for me to 

find what I 

want.让我

轻松找到

想要的。 

○ ○ ○ ○ ○ 

is 

easy for 

me.看广

告对我来

说很容易

。 

○ ○ ○ ○ ○ 

 

9. Looking at online advertising看网上广告[矩阵单选题] * 

 

Stron

glyDisagree

极不赞同1 

Disag

ree不赞同 

Neutr

al中立 

Agree

赞同 

Stron

glyAgree极

其赞同5 

sav

es my time 

for buying 

specific 

○ ○ ○ ○ ○ 



products.

在我想购

买特定商

品时帮我

省时间。 

sav

es my 

money 

while 

shopping.

帮我网购

省钱。 

○ ○ ○ ○ ○ 

I 

am 

positive 

toward 

online 

advertisin

g.我对网

广持积极

态度。 

○ ○ ○ ○ ○ 

is 

beneficial 

○ ○ ○ ○ ○ 



to my 

shopping 

experience

.对我的购

物经历有

益。 

It 

makes 

sense to 

look at 

online 

advertisin

g for 

shopping.

网购时看

广告是有

用的。 

○ ○ ○ ○ ○ 

 

10. For online advertising网上广告[矩阵单选题] * 

 

Stron

glyDisagree

极不赞同1 

Disag

ree不赞同 

Neutr

al中立 

Agree

赞同 

Stron

glyAgree极

其赞同5 



I 

intend to 

look at 

online 

advertisin

g while 

shopping.

我在网购

时愿意看

一些广告

。 

○ ○ ○ ○ ○ 

I 

will look 

at online 

advertisin

g 

frequently 

for 

shopping.

我在网购

时会经常

看一些广

告。 

○ ○ ○ ○ ○ 
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