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.e integrated technology acceptance model was proposed in 2003 and has been gradually applied in many fields since then. At
present, the promotion of agricultural big data has achieved initial results, and a number of agricultural big data practice
demonstration projects have been formed. For example, Shandong Province supports the establishment of the “Big Data Platform
of Bohai Granary Science and Technology Demonstration Project,” which includes four modules of data collection, mining and
analysis, monitoring and early warning, and decision-making service. It is characterized by the diversity of massive data sources,
the integration of historical and real-time data, and multifactor comprehensive analysis and decision making. However, farmers,
as an important service subject of agricultural big data platform, do not have strong willingness to participate. In the era of big
data, it is still difficult for farmers to obtain data information and services, and their ability to obtain, screen, and use data is poor.
.erefore, it is of great practical significance to effectively improve farmers’ willingness to adopt and use agricultural big data.
Based on the integrated technology acceptance model, this study analyzed the impact of big data service of rural revitalization on
farmers. Firstly, the basic content of integration technology acceptance theory was analyzed, and the research hypothesis was
proposed based on this theory. After that, the questionnaire survey was used to empirically analyze the impact of big data service
on farmers. Reliability and validity test, correlation test, goodness of fit test, and path system test were carried out on the analysis
results to prove the factors that affect farmers’ behavior and attitude of using big data.

1. Introduction

In the context of slowing global economic growth, digital
economy can play a role in promoting industrial efficiency.
.erefore, digital economy has gradually become the focus
of many industries to improve their competitiveness [1, 2].
In the digital economy, big data, as the core element, plays an
important role in improving industrial relations, innovating
business models, and promoting industrial integration [3].
.e continuous evolution and all-round innovation of
emerging technologies have accelerated the deep integration
with various economic and social fields. Integrated tech-
nology acceptance model is driving digital transformation
and upgrading of agriculture, industry, and services, and it

also triggered changes in the business form of related in-
dustries and fields and the adjustment of the industrial
structure [4]. Science and technology are the primary
productive forces. In the long run, the development of
country’s agricultural and rural farmers will ultimately
depend on science and technology [5]. Agricultural tech-
nology service is an important link of transforming agri-
cultural science and technology achievements into
productive forces. Scholars at home and abroad have paid
attention to the research on agricultural big data. Especially
after 2015, the research achievements have been constantly
enriched, such as the introduction of the concept and
connotation of agricultural big data and the discussion on
the technical realization and application prospect of
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agricultural big data platform. Based on the perspective of
big data application, Weigel et al. [6] conducted in-depth
analysis and discussion on how big data can solve the
problems of agricultural production and operation. Based on
the technical perspective, Lv [7] believed that multiple linear
regression and other data mining technologies could clarify
the relationship between numerous variables, so as to im-
prove the utilization rate of big data for rural revitalization.
Ge and Li [8] analyzed different open-source big datamining
technologies based on the characteristics of spatial-temporal
attributes of big data for rural revitalization and summarized
the characteristics of big data systems suitable for agricul-
tural needs. Zhao et al. [9] designed a data analysis platform
for fine agriculture based on users’ demand for agricultural
big data platform application services and introduced the
architecture and function services of the data platform in
detail. Agricultural technology service has always been
concerned and valued, taking science and technology as the
fundamental way to realize the sustainable and stable de-
velopment of agriculture [10, 11]. .e Chinese government
will substantially increase input in agricultural science and
technology, continue to maintain the strategy of developing
agriculture through science and education, further break
through the existing institutional obstacles, and better
promote the leap-forward development of agricultural sci-
ence and technology [12]. In 2020, the scale of the digital
economy exceeded 3.315 billion yuan, accounting for 35.11%
of the total GDP. Combining it with big data when pro-
moting rural industries can give birth to more new models
and drive the development of production-oriented agri-
culture into demand-oriented agriculture [13]. Farmers are
the basic unit of rural economy and the service object of big
data. .erefore, in the context of implementing the rural
revitalization strategy, giving play to the service role of big
data will also have an impact on farmers by improving their
ability to obtain and apply information and increasing their
income [14].

2. Construction of Integrated Technology
Acceptance Model

2.1. Integrated Technology Acceptance %eory. .e develop-
ment basis of integrated technology acceptance theory in-
cludes PC utilization theory, motivation theory, innovation
diffusion theory, planned behavior theory, rational behavior
theory, technology adaptation theory, social cognition
theory, and so on [15]. With the development of the theory,
some scholars systematically described the theory and
proposed the core construct of integrated technology ac-
ceptance theory, and the independent variables include
performance expectancy, effort expectancy, social influence,
and facility condition, and the moderating variables include
voluntary use, experience, age, and gender [16].

.e integrated technology acceptance model is shown in
Figure 1.

In Figure 1, ① performance expectancy refers to the
degree to which an individual believes that using the system
or technology will help him improve his work performance;
② effort expectancy is the ease of use of the system;③ social

influence refers to the degree of influence of social group on
individual behavior; ④ facility condition is the degree to
which an individual thinks an organization and technical
infrastructure support the use of the system [17]. According
to Figure 1, it can be seen that there is a positive correlation
between individual use behavior and behavior intention. If
the behavior intention is strong, the possibility of user be-
havior will be high. In addition, the individual’s social in-
fluence, effort expectancy, and performance expectancy will
also affect the behavior intention and then further affect the
user behavior. In the analysis of the impact of big data service
on rural revitalization on farmers, the integrated technology
acceptance theory is applied to analyze the impact of various
variables on farmers’ behavior.

According to the integration technology acceptance
model, there is a highly positive correlation between the
willingness to adopt and the use behavior, and the stronger
the willingness to adopt, the higher the possibility of the actual
action. .e three main variables of individual performance
expectation, effort expectation, and social influence jointly
affect adoption intention, and convenience conditions di-
rectly lead to the emergence of use behavior. In addition,
many scholars’ empirical studies show that information
quality and perceived cost have a significant impact on the
willingness to use new information technology. .erefore, in
this study, two variables, information quality and perceived
cost, are introduced to test the key influencing factors of
willingness to use big data and behavior of rural revitalization
in a more comprehensive and reliable way.

2.2. Research Hypothesis. Based on the integrated tech-
nology acceptance model, the behavior intention of farmers
to rural strategic big data services will have an impact on
their user behavior. Among them, farmers’ behavior in-
tention refers to their attitude towards rural strategic big
data service, which can be divided into positive attitude and
negative attitude [18]. .e meanings of variables in the
integrated technology acceptance theory are as follows:
facility condition refers to the degree of support generated
by technical equipment, organization, and environment
that farmers experience in the process of enjoying services;
social influence refers to the influence of farmers who have
used rural strategic big data services on farmers who have
not used rural strategic big data services; effort expectancy
refers to the energy and time that farmers need to pay when
learning rural strategic big data technology [19]; perfor-
mance expectancy refers to farmers’ belief that rural
strategic big data service will improve their work perfor-
mance, reflecting farmers’ recognition of rural strategic big
data service.

.erefore, the utility hypothesis of the impact of big data
service of rural revitalization on farmers based on the in-
tegrated technology acceptance model is as follows:

H1: performance expectancy has a positive impact on
farmers’ behavior intention to rural strategic big data
service.
H2: effort expectancy has a positive impact on farmers’
behavior intention to rural strategic big data service.
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H3: social influence has a positive impact on farmers’
behavior intention to rural strategic big data service.
H4: facility condition has a positive impact on farmers’
user behavior intention to rural strategic big data
service.
H5: behavior intention has a positive impact on
farmers’ user behavior to rural strategic big data service.

Cost factors will also have an impact on the use of new
big data technologies, and the price, expense, and cost in the
use of big data services will also affect the behavior intention
of farmers. In addition, data quality will also have an impact
on farmers’ behavior intention to provide big data services.
.erefore, two variables, which are data quality and per-
ceived cost, are added in this study. .us, the hypothesis is
obtained:

H6: data quality has a positive impact on farmers’
behavior intention to rural strategic big data services.
H7: perceived cost has a positive impact on farmers’
behavior intention to rural strategic big data services.

An analysis framework based on the integrated tech-
nology acceptance model is shown in Figure 2.

3. Empirical Analysis

3.1. Respondents. .is study takes representative county XX
as the field visit object, household interviews had been
completed from April to September 2021, and question-
naires had been distributed to 500 randomly selected re-
spondents. According to the statistics, 500 questionnaires
were collected and 496 valid questionnaires were obtained
after removing 4 invalid questionnaires, with the efficiency
of 99.20%. In the valid questionnaire, the basic information
of respondents is shown in Table 1.

3.2.Questionnaire. In designing the questionnaire, 5-point
Likert scale was used [20], and performance expectancy,
behavior intention, effort expectancy, social influence,
facility condition, user behavior, data quality, and per-
ceived cost were taken as latent variables. For the as-
signment of variables, 1 meant completely disagree,
ascending in order, and 5 meant completely agree. Based
on the contents of the classical scale, the questionnaire was

revised according to the data of the agricultural big data
platform and the characteristics of farmers to form the
final questionnaire.

3.3. Variable Results. .e statistical results of potential
variables and observable variables in the questionnaire based
on the comprehensive technology acceptance model are
shown in Table 2.

3.4. Reliability and Validity Test. .e consistency degree of
the questionnaire was obtained through reliability analysis,
and Cronbach’s alpha value was used to represent the re-
liability analysis results. According to statistics, Cronbach’s
alpha of the 8 variables of the questionnaire was significantly
higher than the threshold value 0.7, indicating that the
questionnaire had high reliability and met the requirements.
.e results of reliability are shown in Table 3.

In this study, SPSS19.0 was used for validity analysis.
According to calculation, the statistical value of KMO in
validity analysis results was 0.913, which was significantly
higher than the threshold value of 0.7, indicating that
questionnaire analysis had strong feasibility. .e results of
validity analysis are shown in Table 4.

3.5. Correlation Test. We determine the correlation between
variables by testing the correlation coefficients of variables;
after statistics, the results of the correlation test are shown in
Table 5.

3.6. Goodness-of-Fit Test. In this study, the goodness of fit of
the questionnaire was tested by applying the simple fit index
(fit standard >0.50), the value-added fit index (fit standard
>0.90), and the absolute fit index (fit standard: GFI> 0.90,
RMSEA< 0.05, CMIN/DF< 3) [21], and the results of the
goodness-of-fit test are shown in Table 6.

.e results of the goodness-of-fit test show that the
analytical framework constructed in this paper is generally
well explained.

3.7. Path Coefficient Test. .e results of the path coefficient
test are shown in Figure 3.

.e path coefficient test results show that the influence
coefficients of social influence and performance expectancy

Gender Experience Age Voluntary use

User behaviorBehavior intention

Performance expectancy

Social influence

Effort expectancy

Facility condition

Figure 1: Integrated technology acceptance model.
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Table 1: Basic information of respondents.

Attribute Classification Frequency Proportion (%)

Gender Male 215 43.35
Female 281 56.65

Age

Aged 20 and under 13 2.62
21–30 129 26.61
31–40 173 34.88
41–50 114 22.98

Aged 51 and above 67 12.91

Education background

Junior high school and below 194 39.11
High school 163 32.86
Junior college 119 23.99

Undergraduate course 19 0.38
Master degree or above 1 3.66

Annual income

2,000 yuan or less 72 14.52
2,001–8,000 yuan 162 32.66
8,001–15,000 yuan 169 34.07

15,001 yuan or above 93 18.75

Performance
expectancy

Effort
expectancy

Social
influence

Perceived
cost

Data quality

H1

H2

H3

H7

H6

Behavior
intention

Facility
condition

H5

H4

User
behavior

Figure 2: An analysis framework based on the integrated technology acceptance model.

Table 2: Statistical results of latent variables and observable variables in the questionnaire based on the integrated technology acceptance
model.

Latent variable name Observable variable

Performance expectancy (A)
A1: increase rural household income
A2: save agricultural production time

A3: more efficient access to crop information

Effort expectancy (B) B1: understand the interaction with the platform
B2: big data is convenient and simple to operate

Social influence (C)
C1: agricultural technology promoters recommend big data services
C2: big data service recommended by large growers or breeders

C3: friends recommend big data services

Facility condition (D)
D1: the network coverage in the area is good

D2: big data service quality is high
D3: big data services are efficient
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on farmers’ behavior intention are 0.515 and 0.868, that is,
the influence of the two on the behavior intention of farmers’
big data service is positively correlated, which means hy-
pothesis 1 and hypothesis 3 are valid. .e effect of effort
expectancy on behavior intention is not obvious, that is,
hypothesis 2 is not valid. Data quality has a positive

correlation with the behavior intention of farmers’ big data
service, that is, hypothesis 6 is valid. .ere is no correlation
between perceived cost and farmers’ behavior intention, that
is, hypothesis 4 is not valid. Facility condition and behavior
intention have a positive impact on big data service usage
behavior, that, is hypothesis 4 and hypothesis 5 are valid.

Table 3: .e results of reliability.

Number of terms Cronbach’s alpha Cronbach’s alpha based on standardized terms
8 0.912 0.929

Table 4: .e results of validity analysis.
Sampling adequacy of KMO metrics 0.913

Bartlett sphericity test
Approximate chi-square 4751.309

df 177
Sig. .000

Table 5: .e results of the correlation test.

Variable A B C D E F G H
A 1
B 0.314 1
C 0.409 0.396 1
D 0.288 0.327 0.314 1
E 0.364 0.258 0.293 0.405 1
F 0.428 0.276 0.245 0.292 0.314 1
G 0.369 0.247 0.283 0.364 0.299 0.307 1
H 0.421 0.284 0.314 0.287 0.351 0.364 0.435 1

Table 6: .e results of the goodness-of-fit test.

Indicator category Evaluation index Inspection results Moderate judgment

Simple fit index
PGFI 0.502 Good
PNFI 0.517 Good
PCFI 0.521 Good

Value-added fit index IFI 0.919 Good
CFI 0.924 Good

Absolute fit index
GFI 0.923 Good

RMSEA 0.045 Good
CMIN/DF 2.121 Good

Table 2: Continued.

Latent variable name Observable variable

Perceived cost (E)

E1: the price of smart phone terminal is high
E2: information service subscription price is high

E3: the monthly rent is high
E4: high traffic cost

Data quality (F)

F1: big data is easy to understand
F2: the timeliness of big data is high
F3: the reliability of big data is high

F4: big data is highly accurate

Behavior intention (G)
G1: plan to use big data services

G2: willing to use big data services frequently
G3: plan to recommend big data services to other farmers

User behavior (H) H1: help other farmers use big data services
H2: has already started production through big data services
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4. Research Conclusion

In this study, smart PLS is used to analyze data, which has
the following advantages. It can solve the problem of model
identification difficulty or inability caused by too many
measurement indexes, non-positive definite matrix, and
coefficient greater than 1. In terms of fitting, it can solve the
problem of insufficient goodness of fit caused by too
complex models. In addition, the software can solve the
problem of parameter estimation error caused by seriously
non-normal distribution of data. At the same time, based on
the integration of the technology acceptance model, a
connection is established between the internal beliefs, atti-
tudes, and intentions existing in the technology acceptance
model and the differences between different individuals,
environmental constraints, and controllable interference
factors, so as tomore systematically analyze the impact of the
big data service of rural revitalization on farmers. .e in-
tegrated technology acceptance model combines with the
characteristics of big data services and can reflect the
pre-influencing factors of big data service user behavior.
.rough the use of agricultural big data platform, it can help
farmers to obtain more accurate and timely information,
manage planting, improve planting quality, and then im-
prove their income level. Due to the social characteristics of
rural areas, farmers are easily influenced by surrounding
farmers in the use of agricultural big data. .e higher the
quality of agricultural big data is, the less time and energy
farmers spend on data screening. .e authenticity, effec-
tiveness, accuracy, and timeliness of big data will help
farmers’ agricultural production to some extent, so the
higher the data quality is, the more willing the farmers are to
use big data in agriculture. At the same time, farmers are
more willing to use agricultural big data when they feel that
the conditions are convenient. .e empirical analysis results
show that facility condition and behavior intention are the
key factors influencing farmers’ use behavior of big data
services, while data quality, social influence, and

performance expectancy are the key prefactors influencing
farmers’ use behavior.

Data Availability

.e data used to support the findings of this study are in-
cluded within the article.

Conflicts of Interest

.e authors declare that they have no conflicts of interest.

Acknowledgments

.is study was supported by the Hainan Province Philos-
ophy and Social Science Planning Project (.e Dynamic
Mechanism and Capacity Improvement Paths Research of
Informationalized Service for Hainan Rural Revitalization)
(grant no. HNSK(YB)20-07) and Hainan Provincial Natural
Science Foundation Project “Research on Hainan Free Trade
Port Village Smart Governance Mechanism and Realization
Path” (NO: 721RC514).

References

[1] N. Kshetri, “.e impacts of cloud computing and big data
applications on developing world-based smallholder
farmers,” International Journal of BioSciences and Technology,
vol. 3, no. 2, pp. 16–23, 2015.

[2] S. Asfaw, B. Shiferaw, F. Simtowe, and L. Lipper, “Impact of
modern agricultural technologies on smallholder welfare:
evidence from Tanzania and Ethiopia,” Food Policy, vol. 37,
no. 3, pp. 283–295, 2012.

[3] O. Y. Momoh, J. G. Akpoko, and M. O. Akinola, “Impact of
agricultural services and training centre project on tomato
farmers’ livelihood in Plateau State, Nigeria,” Journal of Ag-
ricultural Extension, vol. 22, no. 1, pp. 35-36, 2018.

[4] S. Dhinakaran and M. Neela, “A study on impact of covid-19
on farmers towards agriculture production using data mining

N.A.

Facility
condition

0.535

0.423

User
behavior

0.868

N.A.

0.515

Performance
expectancy

Effort
expectancy

Social
influence

Perceived
cost

Data quality

Behavior
intention

0.402

Figure 3: .e results of the path coefficient test.

6 Mathematical Problems in Engineering



techniques,” International Journal of Future Generation
Communication and Networking, vol. 13, no. 4, pp. 1338–1346,
2020.

[5] D. Yang and Y. Yang, “Big data logic of rural revitalization
strategic planning and decision-making from the perspective
of informatization,” Jilin Agricultural Science, vol. 44, no. 6,
pp. 65–68, 2019.

[6] R. Weigel, T. Koellner, P. Poppenborg, and C. Bogner, “Crop
diversity and stability of revenue on farms in Central Europe:
an analysis of big data from a comprehensive agricultural
census in Bavaria,” PLoS One, vol. 13, no. 11, Article ID
0207455, 2018.

[7] M. Lv, “Agricultural climate change and multilingual GIS
database translation system based on embedded database and
artificial intelligence,” Arabian Journal of Geosciences, vol. 14,
no. 11, pp. 1–20, 2021.

[8] G. Q. Ge and J. Li, “Construction of agricultural big data
acquisition platform based on crowdsourcing,” Jiangsu Ag-
ricultural Sciences, vol. 46, no. 5, pp. 4-5, 2018.

[9] H. Zhao, R. Zhao, and H. Jin, “Agricultural science and
technology big data warehousing construction and service,”
Digital Library Forum, vol. 8, pp. 8-9, 2020.

[10] H. Xiaowei, N. Huang, and Y. Zhuang, “Research on the effect
of public services on multidimensional poverty reduction in
rural areas from the perspective of rural revitalization,” China
Soft Science, vol. 337, no. 1, pp. 77–86, 2019.

[11] R. E. Just and G. C. Rausser, “.e governance structure of
agricultural science and agricultural economics: a call to
arms,” American Journal of Agricultural Economics, vol. 75,
pp. 69–83, 2015.

[12] X. Tian, “Research on countermeasures of cultivating new
professional farmers under the background of rural revital-
ization,” Learning and Exploration, vol. 304, no. 11,
pp. 143–148, 2020.

[13] F. Shen and H. Yuan, “Digital rural governance in the era of
big data: practical logic and optimization strategies,” Issues in
Agricultural Economy, vol. 490, no. 10, pp. 82–90, 2020.

[14] D. Kong and Y. Chen, “Rural industry integration, Human
capital and farmers’ income increase under rural revitalization
Strategy: a case study of Zhejiang Province,” Agricultural
Resources and Regionalization of China, vol. 40, no. 10,
pp. 155–162, 2019.

[15] E. Park and K. K. Joon, “User acceptance of long-term
evolution (LTE) services: an application of extended tech-
nology acceptance model,” Program, vol. 47, no. 2,
pp. 188–205, 2013.

[16] G. B. Kwabena, M. .omas, and V.R. Prybutok, “Q-TAM: a
quality technology acceptance model for technology opera-
tions managers,” Operations Management Research, vol. 7,
no. 1-2, pp. 13–23, 2014.

[17] A. G. Silva, M. Canavari, and K. L. Sidali, “A technology
acceptance model of common bean growers’ intention to
adopt integrated production in the Brazilian central region,”
Die Bodenkultur: Journal of Land Management, Food and
Environment, vol. 68, no. 3, pp. 131–143, 2018.

[18] X. Xing, X. Yu, and L. Huang, “Structural analysis of poverty
reduction effect of rural public goods from the perspective of
rural revitalization strategy,” Statistics and Information Fo-
rum, vol. 34, no. 3, pp. 76–85, 2019.

[19] Y. Xu and Y. Liu, “Construction of influencing factors model
of new professional farmers’ Participation in rural E-com-
merce development under rural Revitalization Based on TAM
and TPB theory,” Jiangsu Agricultural Sciences, vol. 47, no. 15,
pp. 56–60, 2019.

[20] S. O. Leung, “A comparison of psychometric properties and
normality in 4-, 5-, 6-, and 11-point Likert scales,” Journal of
Social Service Research, vol. 37, no. 4, pp. 412–421, 2011.

[21] Y. He, W. Zhao, and L. Chang, “Spectrum awareness algo-
rithm for goodness of fit test based on maximum eigenvalue,”
Signal Processing, vol. 1, no. S1, pp. 33–40, 2017.

Mathematical Problems in Engineering 7


