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Abstract: With the re-emergence of the scientific and technological revolution led by computers and 
big data, quantitative research methods have rapidly penetrated into the social science established 
based on qualitative judgment, and have gradually occupied a dominant position, opening up new 
horizons and new paths for social science research. Based on the relevant papers on the application of 
quantitative research methods in social science published in the past 20 years, this paper discusses the 
characteristics, feasibility, current shortcomings and future development suggestions of ' quantitative 
' in social science with three specific examples such as urban sustainability quantitative assessment. 

1 INTRODUCTION 

The great social transition is often based on the breakthrough of science and technology. The 
development of new technologies promotes the change of social productivity and manipulates the 
generation, differentiation and extinction of social occupation. Faced with the re-emergence of the 
technological revolution, social science has ushered in the trend of cross-integration of a new round of 
information technology revolution, and has experienced the baptism of computers and big data. The 
research model of social science is constantly evolving and iterative, creating major opportunities for 
the development of disciplines. Based on the research status of the application of mathematical model 
and data analysis in social science, this paper discusses the impact of quantitative research. Combined 
with the corresponding examples, this paper analyzes the application prospect of computational social 
science based on big data, and makes a comprehensive discussion on the shortcomings and reflection 
of computational social science research, and gives development suggestions. 

2 THE PRIDE OF THE TIMES : COMPUTATIONAL SOCIAL SCIENCES 

Social science research is inseparable from the use of appropriate research methods. In other words, 
correct and effective research methods determine the quality and confidence of social science research. 
At present, the research methods of social science mainly include qualitative research and quantitative 
research. Qualitative research is a research method aiming at the specific attributes and properties of 
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the research object, through observation, analysis and experiment to determine the essential attributes 
of things ; quantitative research refers to the method of quantitative analysis and research on research 
objects based on objectivity, based on the data and data obtained from field surveys, with the help of 
mathematical statistical models, data analysis and other tools.  

Scientific research is often in the development process from qualitative research, understanding 
objective things to quantitative research and quantifying the regularity of events. Quantitative research 
from natural science is also called empirical research, which is the result of in-depth exploration of the 
truth of science.  The research in the field of social science has gradually evolved from ‘ qualitative 
research – initial quantitative research – in-depth quantitative research – social computing ’【1】. Through 
quantitative research, many social sciences, especially the humanities and social sciences represented 
by history, have glowed new vitality and obtained new development space. While the branches of 
social sciences continue to refine and extend, the discipline theory is also deepening. 

In 2006, Jim Gray ( 1998 Turing Award winner ) pointed out in his public speech entitled ' 
Revolution in Scientific Methods ' that according to the development of human science, scientific 
research can be divided into four stages, corresponding to four ' paradigms ' : the initial scientific 
research focused on observing, describing and reproducing natural phenomena, which can be called ' 
experimental science ' ; since the fifteenth century, scientists represented by Galileo began to use 
models to summarize the laws found in reality and develop ' theoretical science '. With the emergence 
and development of computer technology, computer has the ability to simulate complex phenomena 
and infer complex laws. It gradually replaces the general experiment and becomes a routine method of 
scientific research. The era of big data has brought new development trends for scientific research. 
That is, with the rapid expansion of data flow, computers can not only simulate phenomena, but also 
analyze and summarize massive data, so as to obtain reliable objective laws, which are called “ data-
intensive science ”. The author believes that the third paradigm and the fourth paradigm are commonly 
used in the field of quantitative research in the current social science session, namely, “ computational 
social science ” and “ data-intensive social science ”. Specifically, the research model is quantitative 
research based on mathematical models or big data analysis. However, in terms of the analysis results 
of relevant research papers on social science published by all sectors of society in the past 20 years, 
qualitative research still occupies a dominant position in the field of social science and is a classic 
research method. However, quantitative research methods derived from empirical natural science have 
an important impact on social science.In recent years, with the emergence and continuous development 
of data science, quantitative research methods that can be applied to social science have begun to 
change. Computational scientific research methods and technologies represented by machine learning 
and deep learning have become an important development trend in the field of social science. It is 
undergoing a profound transformation from qualitative and simulation to quantitative and big data 
research, showing an interdisciplinary feature of cross-integration of social science and natural science. 

Taking the evolution of public management research paradigm as an example【1】 ,  public 
management, as an interdisciplinary subject, has been affected by many disciplines since its birth. The 
theoretical basis of early public management research comes from political science, sociology and 
other disciplines, mainly to determine the nature of events ; however, since 1930, influenced by 
behavioral science, psychology and other research methods, it began to use large-scale field surveys, 



SSH, 2022, Volume 17 
http://paper.ieti.net/ssh/index.html 
DOI: http://dx.doi.org/10.6896/IETITSSH.202205_17.0003 

23 
 

experiments, case studies and other methods. After 1960, statistical and systematic scientific research 
methods have been introduced into the field of public management, and the scope of application has 
gradually expanded. In the past 20 years, empirical research using quantitative methods has gradually 
dominated, and public management has begun to move towards empirical research. In recent years, 
due to the unique advantages of big data, data analysis has gradually become the normal thinking and 
research method of public management. Big data is gradually applied to the research and practice of 
public management. Its main characteristics are the use of mathematical models, data analysis and 
computational thinking for data research, emphasizing spatialization and digitization. 

3 QUANTITATIVE RESEARCH IN BIG DATA : SOCIAL SCIENCE REVOLUTION' 

Big data and artificial intelligence have gradually made technological breakthroughs, and the fourth 
scientific and technological revolution has injected new vitality and opened up new opportunities for 
traditional social science research. It has obvious progress and advancement, which is reflected in its 
ability to solve problems that cannot be solved by traditional qualitative research, expand research 
horizons and expand the potential possibility of knowledge creation. Can adapt to the information age 
under the social science new research question analysis demand, satisfies the discipline own 
development need. Under the influence of quantitative research based on big data analysis, social 
science research methods are being updated and iterative. 

3.1 More comprehensive and abundant full sample data 

Compared with the limited sampling data, the full sample data brought by artificial intelligence and 
big data technology has more comprehensive and rich characteristics, which solves the problem that 
the research cannot be carried out due to the lack of data, and greatly changes the research mode of the 
original discipline. According to data science, researchers can examine the internal structure of social 
science cognitive system from a new perspective, clarify the logical process of research events, and 
quantify the research results, which is conducive to further grasping the mechanism of event 
occurrence and improving or further developing it. At the same time, technological innovation makes 
the cost of data collection continue to decrease, researchers can easily collect and use all-round, all 
levels of data, and can repeatedly obtain massive related data with low cost, broaden the research 
dimension of the research object, summarizes the broader social concept, inject strong impetus to the 
innovation and development of social science. 

3.2 Establishing Social Interaction and Individual Micro - connection 

Big data can connect the seemingly opposite concepts of large-scale social interaction at the macro 
level and interaction at the micro individual level, and connect the two. With the help of massive ' full 
sample data ', the problem of time sequence and boundary of ' event ' can be solved【1】. With the 
increasing number of data samples available for analysis, it can reveal the relationship that cannot be 
detected in a small number of samples, so as to help researchers jump out of the traditional research 
framework, observe new propositions and new concerns from a new perspective, and conduct in-depth 
research on them, and broaden the research space of important subjects. 
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3.3 Research Direction of Data Driven in Social Reality 

The emergence of big data has shifted the driving direction of social science from theoretical driving 
hypothesis to data-driven research that is more in line with the actual needs of society. Researchers 
can re-examine the relationship between research objects through data science, produce research vision 
and insights beyond traditional cognition, further develop classical theory and make it closer to the 
actual test. With the power of big data technology, researchers can describe social phenomena more 
closely and deeply. The main difficulty many scholars have faced in the past is the lack of descriptive 
data on the real world they expect to study. The limitation brought by the research is a difficult problem, 
which must be solved by the most effective research methods. When social science research data is 
more comprehensive, it can effectively reduce the restrictions on research methods. 

3.4 Communicating disciplinary boundaries and realizing the interdisciplinary integration of 

social science research and other disciplines 

With the development of society, the trend of interdisciplinary integration has shown an obvious trend. 
Data science is integrating and connecting social isolated data streams, and building a bridge between 
objects that can be reached by traditional cognition of different disciplines. Traditional social science 
has changed from subject-oriented problem solving path to interdisciplinary-oriented problem solving 
path in the era of big data. Discipline boundaries are gradually being diluted or even eliminated by 
computable social sciences based on data science. 

3.5 Wider credibility 

Classical qualitative research pays more attention to the ideological and ideological depth of the 
research content, and its research theme also has a certain degree of political considerations. Therefore, 
good qualitative research results are usually difficult to produce. For a long time, the authority and 
credibility of normative research methods are not strong. In general, only the research results of top 
scholars can be generally recognized by academia 【 2 】 . In contrast, quantitative research with 
quantitative data analysis results has the advantage of higher accuracy and integrity, more attention 
and credibility. With the development and popularization of data analysis technology, large-scale full 
sample data can further improve the confidence of the research conclusion, which is more widely 
recognized and accepted by experts and scholars. 

4 EXAMPLES OF APPLICATIONS OF QUANTITATIVE RESEARCH IN SOCIAL 

SCIENCES 

4.1 Quantitative assessment of urban sustainability[3] 

According to the current development process of a certain urban area, the quantitative evaluation of 
its sustainability is an indispensable step for the city to achieve sustainable development, which has 
important practical significance. In the practice of urban sustainability evaluation, qualitative research 
methods have been widely used, but inevitably there are shortcomings such as weak theory and lack 
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of rigor【4】. Quantitative research method can scientifically and reasonably evaluate urban sustainability 
with high accuracy and reliability. Next, some representative quantitative evaluation parameter 
methods of urban sustainability are given. 

4.1.1 Calculation of urban population carrying capacity 

There is a certain correlation between urban population growth and the environmental pressure borne 
by the region. The quantitative calculation of urban carrying capacity based on the interdependence 
between population growth and environmental pressure can reflect the current sustainability level of 
urban areas.  

The specific calculation method is : based on the relevant factors of the study area, the carrying 
capacity of the corresponding sub-items is quantified, and the weighted sum is used to determine the 
level of urban comprehensive carrying capacity. Then according to the urban population growth caused 
by environmental pressure relative to the carrying capacity level to determine whether the current state 
is sustainable, and according to the actual results of the city re-planning. 

4.1.2 Production input green account audit 

Human beings are constantly consuming natural resources and environment while living and 
producing in cities. Therefore, from the perspective of production activities and environmental losses, 
the current sustainable level of urban areas can be reflected through the green account audit of urban 
economic activities.  

The specific calculation method is : the loss of resources and environment is quantified, combined 
with the consumption of economic and social aspects involved in urban activities, recorded as the ' 
expenditure ' of the green account ; at the same time, the quantification of the value of resources, 
environment and ecological services, combined with economic and social benefits, is credited to the ' 
income ' of the green account, which fully reflects the level of urban sustainability [ 4-5 ]. 

4.1.3 Ecological Footprint Measurement of Consumer Behavior 

Whether urban areas can meet the needs of urban consumer behavior is closely related to natural 
production and environmental service capabilities. Based on the perspective of consumer behavior and 
environmental service, urban ecological footprint measurement can quantitatively evaluate the 
sustainability of urban areas.  

The specific calculation method is to estimate the number of productive land needed to maintain 
the current consumption level of a certain population at a given level of technical and economic 
conditions【6】 . Through the ecological footprint, we measure how much land is needed to produce the 
resources consumed by people and deal with the waste discharged【 7 】 ,  thereby reflecting the 
sustainability of specific urban areas. 
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4.2 Study on Spatial Distribution Characteristics of Urban Spatial Structure in Guangdong-

Hong Kong-Macao Greater Bay Area Based on POI Big Data[8] 

POI data reflects the interaction between population, land, economy, society and other major urban 
elements, which integrates geographic location and functional classification information. Compared 
with traditional data, POI data also have the advantages of large amount of data, wide range, variety, 
convenient access and efficient update. With the rapid rise and popularization of online map services, 
POI, the data with geographic coordinate information, has gradually become an important data type of 
social science research.  

Due to the large amount of POI data for the analysis of urban spatial structure in the Guangdong-
Hong Kong-Macao Greater Bay Area, big data analysis method has become an indispensable tool. 
Single-machine database system or distributed network database are used for efficient storage and data 
transmission, which provides strong basic support for various data analysis. After obtaining data from 
the data source, the system first carries out data preprocessing ( standardization, missing value, 
interpolation, deduplication, etc. ), and then carries out batch processing, flow processing, interactive 
processing, data mining, modeling analysis and other operations after data storage and management. 
Finally, it is exported to researchers through data visualization. According to the data results, it is 
concluded that urban functions are highly concentrated in space, the spatial structure characteristics of 
multi-center cities are obvious, the urban spatial hierarchy is strong, the network is strong, and the 
spatial connectivity characteristics of urban functions are obvious【8】. 

4.3 Quantitative Study on Water - Energy - Food Linkage[9] 

Water, energy and food are interdependent and coexist. Water supports energy production. Energy 
ensures stable water supply ; energy input costs affect food prices ; food production requires water and 
energy. Due to the close and complex relationship among water, energy and food, the stability of a 
single resource cannot guarantee the long-term stability of society. Therefore, considering the coupling 
relationship and potential conflicts among water, energy and food in production and consumption 
management has become an important part of rational formulation of resource sustainable strategy. 
Next, some main quantitative research methods of water-energy-food bond relationship are listed. 

4.3.1 Water-Energy-Food Linkage Tool 2.0（WEF nexus Tool 2.0） 

Based on scenario analysis and input-output calculation, this method makes a special study on the 
relationship between water, energy and food. By inputting the key factor data of the study area, such 
as agricultural planting structure and food self-sufficiency rate, the scenario model is set up, and the 
interaction results are obtained by input-output calculation, such as the impact of food production on 
energy trade and other key data. At the same time, other relevant data such as investment cost and 
carbon dioxide emissions in the study area are given. Finally, the sustainable development index is 
obtained, and the different scenarios are comprehensively evaluated. 
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4.3.2 life cycle assessment（LCA） 

LCA ( life cycle assessment ) is a management evaluation method used to quantify the environmental 
impact of a given product or process throughout its life cycle 【10】. Define the scope of the study in 
advance, evaluate and analyze the overall situation by recording the input, output and hidden 
environmental impacts of the subjects in a single life cycle, and make corresponding improvements to 
identify elements that may have an important impact on the environment [ 11-12 ]. 

4.3.3 computable general equilibrium model（CGE） 

The CGE model ( computable general equilibrium model ) is derived from the general equilibrium 
theory of Walras, an economist. As a macro economic model, it is widely used in policy analysis. The 
most classic example is to list the equations according to the supply and demand relationship that needs 
to be described, and solve the equations under the constraints of the relevant data strips in the study 
area to obtain the corresponding quantity and price data when each market reaches equilibrium. 

5 THE DEFICIENCY OF QUANTITATIVE RESEARCH ON SOCIAL SCIENCE 

APPLICATION 

5.1 Overemphasis on quantitative research and failure to notice its limitations 

The abstractness of social science subjects makes it impossible for researchers to quantify all their 
concepts and laws. For example, it is difficult to imagine quantitative research on the concepts of 
“ public ”, “ fairness ” and “ fairness ” with vague connotation and open extension【13】.  It can be seen 
that the theme of quantitative research on social science has its limitations to some extent. Wang Gang 
and Lou Chengwu ( 2012 ) argued in their paper ' Quantitative Praise Criticism of Public 
Administration Research ' that although quantitative research is increasingly respected in the field of 
social science and even natural science, it is not suitable for public administration ; ye ( 2006 ) pointed 
out that in the field of political science research, the empirical analysis method is only a limited 
research method, and the means of natural science has its inevitable limitations in political science 
research. However, a large number of researchers failed to notice the limitations of quantitative 
research methods, blind use of data analysis methods, resulting in research conclusions divorced from 
reality, the overall quality of the results decreased. 

5.2 Being in the table of ‘ data reference ’, there is a lack of thinking about the use of methods. 

From the perspective of practical observation, the application of empirical research methods in social 
science is becoming the mainstream trend. However, although the number of quantitative research 
papers is increasing year by year, the quality of research cannot be guaranteed, and the research level 
is uneven. One of the main reasons is the phenomenon of blind obedience. Researchers have not been 
able to face up to the lack of their own ability, and have not realized the gap between personal ability 
and the actual situation of the research subject. They have embarked on the road of “ quantitative 
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research, ” but only have their own tables and do not have their own details. They only quote relevant 
data to support the conclusion, and lack the correct and reasonable reflection on the use of methods. 

5.3 Overemphasis on quantitative analysis, skipping qualitative research 

He ( 2009 ) pointed out that in the process of social science transformation in China, researchers often 
go beyond the analysis and determination of the nature and essence of events, and directly enter 
empirical research, ignoring the insurmountability of qualitative research in the formation of overall 
Chinese experience and personal experience. In the process of using quantitative research methods, 
researchers tend to fall into the logistics work of data collection and statistical analysis, while ignoring 
the theoretical basis of qualitative research. In view of this, the research conclusion does not conform 
to the social reality, and the credibility decreases. 

5.4 The Virtualization of Quantitative Research in Solving Practical Problems 

The purpose and goal of social science quantitative research is to solve practical social problems with 
empirical research methods. When the social problems studied can be described or explained through 
quantitative research results, its value can be reflected. However, in practical research, researchers 
have some subjectivity, sometimes according to the preset conclusions of selective observation, collect 
data and data conducive to the study, and according to these collected data for analysis. Such research 
has lost authenticity and is difficult to objectively respond to problems. In addition, whether 
quantitative research itself is designed on the basis of in-depth understanding of the actual environment 
is also a key issue in the field of quantitative research. 

5.5 The trace of western research path is serious and deviates from Chinese experience logic 

Since China ' s social science research is developed by drawing on the western research path, China ' 
s quantitative research talents have generally accepted the American social science education, and are 
more or less influenced by western logic. Their thinking logic is often restricted by the American social 
science research methods. The research results also have western thinking traces. It is difficult to truly 
combine Chinese experience and make research in line with social reality, and lack the autonomy of 
China ' s social quantitative research. Looking back on its origin and learning from western research 
methods, the purpose is to apply it to solve the practical problems of Chinese local society. However, 
the discussion of technical problems too soon and too early makes Chinese researchers often lack the 
overall grasp and in-depth experience of Chinese experience. 

5.6 Lack of data sources and unguaranteed authenticity of data acquisition 

The difficulty of obtaining data information limits the development of quantitative research to some 
extent. Part of the reason is restricted by some related factors, some data is difficult to obtain due to 
confidentiality, some data is too old to affect the accuracy of data analysis, in addition to some data 
due to fraud and information distortion. The lack of real data information makes large-scale 
quantitative research unable to carry out normally, and the overall quality of empirical research is 
greatly reduced. 
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6 SUGGESTIONS ON QUANTITATIVE STUDY OF SOCIAL SCIENCE APPLICATION 

6.1 Unbiased qualitative and quantitative 

Qualitative research and quantitative research belong to the means of social science to obtain practical 
conclusions. When choosing research methods in social science research, researchers need to be clear 
that research methods in the final analysis is only a tool, not all the purpose of the study. All studies 
should focus on solving practical social problems to prevent the end of the inverted. The choice of 
methods should not be coerced by the mainstream trend, but should be determined according to the 
specific situation of the research problem and the researcher ' s own ability. Qualitative and quantitative 
research methods have their own uniqueness and limitations. It should be emphasized that different 
research methods should be selected according to different research background themes. Especially 
under the constraints of China ' s specific conditions, researchers need to pay attention to the scope of 
application of research methods, should not be subjective in the study, excessive preference for 
personal preferences or other secondary considerations of quantitative research. 

6.2 Deepening and Expanding Research Methods of Qualitative and Quantitative Combination 

In the application of research methods in China 's social science research, attention should be paid to 
improving the comprehensive application ability, and the research level of both qualitative and 
quantitative should be improved. The new generation of technological revolution has brought 
quantitative research methods based on mathematical models and big data into the vision of social 
science. Discipline integration has provided new opportunities for the development of social science, 
and promoted the transformation of innovative research methods from “ qualitative research-led ” to 
“ combination of qualitative and quantitative research ” in research methods. The combination of the 
two lies in : starting from the specific characteristics of the research object, combining with the in-
depth understanding of the characteristics of things in qualitative research, giving full play to the 
advantages of quantitative research of data science in problem analysis, interpretation and expression, 
promoting the deepening of social science research, obtaining more comprehensive, more rigorous and 
more scientific research results, and achieving a reasonable understanding of the characteristics and 
laws of social development. 

6.3 Pay Attention to the Cultivation of Interdisciplinary Talents in Accordance with the Actual 

Requirements 

Society is showing a trend of integration of science and technology and humanities, and the 
relationship between the two is becoming more and more closely. In this case, the trend of knowledge 
towards greater integration, discipline boundaries weakening and even breaking is increasing. In order 
to further develop social science, it is necessary to break the restriction of the original discipline 
framework on the single discipline researchers and break the barrier of the lack of multidisciplinary 
talents. In the future, researchers should be talents with interdisciplinary knowledge and thinking, and 
multidisciplinary knowledge and skills. Therefore, in the training of social science talents, it is 
necessary to establish the concept of multidisciplinary talent training, construct and improve the 
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corresponding training system, and cultivate and output compound talents who are good at coping with 
future changes and interdisciplinary for the country. 

6.4 Building Integrated Open Source Big Data Platform 

With the transformation of social science research to big data analysis, the importance of real, effective, 
sufficient and meetable data resources has become increasingly prominent. In today ' s technological 
change, social science should make full use of the existing storage platform and data, at the same time, 
find new problems from a new perspective, integrate the basic data of a single discipline, and build a 
comprehensive open source big data platform for researchers to apply, real and credible, so as to realize 
the efficient integration of multidisciplinary data and improve the overall quality of quantitative 
research data. 

6.5 Constructing Logic and Theory of Quantitative Research in China 

It is another major mission of quantitative research methods to construct Chinese theory, convey 
Chinese logic and solve Chinese problems with Chinese language. The majority of researchers should 
be committed to promoting the further development of China ' s social science quantitative research 
until it matures and strives to follow up the western frontier research level. In order to complete this 
major mission, on the one hand, researchers need to get rid of the impact of blind obedience, lay a 
solid theoretical foundation, and pay attention to the improvement of professional technology and 
professional quality of quantitative research, so as to improve the maturity and credibility of 
quantitative research in Chinese social science. On the other hand, researchers need to combine China 
's local practical experience to solve social problems, deeply feel and grasp China 's experience as a 
whole, improve the autonomy of quantitative research in Chinese social science, and truly contribute 
to the construction and development of Chinese logic and theory. 
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