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Quantitative research methods and qualitative research methods 
[bookmark: _Hlk151916204]ⅠQuantitative research
[bookmark: _Hlk151753559]Quantitative research relies on data and statistical analysis to address specific research questions (Aliaga & Gunderson, 2002). In other words, it’s a research method and process where problems and phenomena are initially presented in numerical form and then analyzed, tested, and interpreted to obtain meaning. This research is widely used in various fields, including psychology, sociology, economics, and the natural sciences (Arghode, 2012). The main methods of this research include surveys, correlation methods, and experimentation (Creswell, 2003). Surveys are to formulate a plan to comprehensively collect a variety of information on a certain aspect of the research target, then make an analysis and synthesis, and get a conclusion (Roopa &Rani, 2012). The correlation method is to explore the relationships between variables by using a correlation coefficient with the aim of determining the degree and direction of the relation between variables. The experimentation is a study in which the researcher can manipulate a variable, namely an independent variable, and study its effect on a dependent variable (Zoltán, 2010). 
[bookmark: OLE_LINK11]Quantitative research methods have some distinct advantages. First, the results they provide can be objective, reliable, and generalizable (Litosseliti, 2018). Quantitative data can be analyzed with standardized and rigorous methods, like statistical tests, mathematical formulas, or computer software, which significantly avoids the possibility of error and subjective bias in the process of collecting, analyzing, and interpreting data. With the generalization effect” (Leedy & Ormrod, 2001, p. 102), the results can also be applied in larger groups for the representativeness of the sample and the well-defined variables. Second, with the use of statistical, computational, and mathematical techniques, it can collect a large amount of data and process them far more quickly than other research methods even with large samples (Busetto, Wick & Gumbinger, 2020). Therefore, the advantage is obvious when large-scale population studies are studied. Third, researchers can use the same questionnaires to collect comparable data that can help support their research hypothesis (Creswell, 2003). Therefore, quantitative research is recognized as a powerful tool for those who seek to gather empirical data about their topic of study. Honestly, the advantages of quantitative research methods are not limited to the above, and other advantages will be mentioned later in the comparison with qualitative research.
[bookmark: _Hlk151823491][bookmark: OLE_LINK1][bookmark: _Hlk152230216][bookmark: OLE_LINK8]Every coin has two sides. The quantitative research methods also have some limitations. First, it’s difficult and time-consuming to create a research model (Simon, 2011). Researchers are required to pay more attention and invest more time and practice during the process, from the hypothesis to the testing model and the subsequent analysis to ensure the alignment of the moving parts for the success of the test. Second, quantitative research methods are usually much more expensive than other forms of research methods (Queirós, Faria &Almeida, 2017). It often requires much time and more expertise to gather a large quantity of data, analyze, and interpret. Besides, extra resources may be required to reanalyze and confirm the results which may later be retested and refined to draw an unambiguous conclusion (Ong, 2003). Third, the results of quantitative research are susceptible to the influences of external factors (Albrecht, 1999). Some mistakes such as measurement errors, sample deviation, ethical issues, etc. may result in an unreasonable or ambiguous conclusion. Sometimes, inappropriate representation of the target population may also bring a “big risk” for the researcher and prevent them from obtaining their desired aims and objectives. Fourth, quantitative research tends to bring limited outcomes (Yilmaz, 2013). This kind of research method tends to contain a structured questionnaire with closed-ended questions, which undoubtedly leads to limited results only demonstrating “what happened objectively”, and can’t explain “why” and “how” in depth. Fifth, the conduct of quantitative research is often limited by the environment (Amaratunga, et al., 2002). It’s difficult for the researcher to control the environment where the participants give responses to the questions in the survey (Baxter, 2008). Their answers tend to be affected by a particular time which is determined by the conditions happening during the particular time frame. Sixth, it’s hard to confirm the accuracy of the target population’s feedback in quantitative research. Lacking the human element, quantitative research only gathers “cold hard figures”, and the quantitative data tend to overlook or oversimplify the participants’ motivations, feelings, or personal experiences (Hayfield & Huxley, 2015), so it is difficult to see whether the data obtained from them is always accurate. Therefore, researchers should keep the limitations above in mind and conduct investigations as objectively as possible.
ⅡQualitative research
[bookmark: _Hlk152101683][bookmark: OLE_LINK2]Qualitative research is defined as an unstructured, exploratory research approach that investigates more in-depth and complex phenomena that can’t be elucidated by quantitative research (Cropley, 2023). Researchers adopt qualitative research to effectively get insight into culturally specific information about human behavior, experience, values, opinions, and motivations, and social contexts of a special group by intensively collecting and studying narrative data (Mack & Woodsong, 2005; Ahmad et al., 2019 ). The methodology of qualitative research mainly involves narrative, phenomenology (Wojnar & Swanson, 2007), grounded theory (Cutcliffe, 2000), ethnography (Leedy & Ormrod, 2001), and case study (Creswell, 2003; Leedy & Ormrod, 2001). The common methods of qualitative research include in-depth interviews, participatory observation, and focus groups (Williams, 2007). In-depth interviews are usually employed to collect data on individuals’ personal experiences and perspectives especially when some sensitive topics are being focused. Interviews can be carried out face-to-face, over the phone or via a video chat application. Participatory observation is suitable for collecting data on behaviors that occur naturally under normal circumstances. As a systematic research method, observation allows researchers to look into the participants’ activities in their normal environment, providing them with direct information about the research. Furthermore, some key information that participants may not intend to reveal during interviews or focus groups can be captured. Focus groups can be used to obtain data on the cultural norms of a particular group, contributing to producing a broad overview of concerned issues to the cultural groups or subgroups presented (Mack & Woodsong, 2005). In addition, other methods like action research (Cohen, 2001), historical review, text analysis, discourse analysis, etc are also included in quantitative research (Bryan & Nick, 2020). Regardless of methods, qualitative research is able to provide complex textual descriptions of information concerning the “human” issue, like individuals’ behaviors, beliefs, feelings, and relationships with others (Mack & Woodsong, 2005). 
[bookmark: _Hlk151993199][bookmark: _Hlk152065836][bookmark: OLE_LINK3]The main advantages of qualitative research methods are as follows. In the first place, the collection and analysis of qualitative research are more flexible. The design of qualitative research can be constructed and reconstructed to a large extent (Maxtwell, 2012) so that the issues studied can be analyzed thoroughly and appropriately; and also the participants have enough freedom to identify what is consistent for themselves (Flick, 2011). Therefore, some complex problems can be easily understood. Also, this research method can capture the changing or evolving opinions during the course of a conversation. In the second place, it can broaden our understanding of human behaviors and supply data-driven depth to the analysis of a phenomenon. Qualitative research aims to broaden the scope of “possible interpretations” of human experience rather than just seek the “correct interpretation” (Duff, 2006). For example, interviews and focus groups can help researchers gather rich, detailed information not just about what and how participants do, but also about “why” they think and behave. In the third place, it involves the integration of human touch. In qualitative research, direct interaction with participants provides researchers with good opportunities to study and understand the true emotions and experiences of the participants (Eberle& Elberle, 2019). This is a critical factor for getting insight into how participants respond to various issues. In the third place, qualitative data allow researchers to speculate on the field they choose to investigate and how to conduct their study. Particularly, researchers can capture better information based on their own “instinct” or “gut feeling” (Masters et al., 2006).   
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Given the strength above, the limitations of qualitative research methods are also apparent. First, the small-scale sample collected in qualitative research may not be sufficient to ensure the generalizability to a larger population of the study (Harry & Lipsky, 2014; Thompson, 2011). Second, qualitative analysis and findings are subject to researchers’ interpretations which makes qualitative research subjective in a way (Mruck & Breuer, 2003). In qualitative research, the data collection may be easily influenced by researchers’ bias. As human beings, possibly affected by some external factors such as the environment or emotions of participants, researchers tend to record some untrue data consciously or unconsciously, either exaggerating or understating what happened. Besides, other factors such as gender, race, belief, etc may also influence researchers when reporting and collecting data (Kelvin, 2022). Third, the data collection and analysis procedures are complex in qualitative research. Researchers have to examine relevant information from a large quantity of data arising from qualitative research methods such as in-depth interviews, focus group discussions, and observation (Hern et al., 2019). This made data analysis rather complex and time-consuming. Fourth, the findings of qualitative research are less replicable (Moravcsik, 2010). On the one hand, the backgrounds, emotions, and experiences of participants may vary in different situations, which may produce different results. On the other hand, researchers may employ different methods to collect data based on different conditions, which may accordingly cause different results. Additionally, the change of tools or methods adopted may also lead to various findings. Therefore, replication in qualitative research is rare (Kelvin, 2022). Last, qualitative research lacks methodological rigor (Burns, 1989) for it mainly uses logical reasoning, historical comparison, etc. to conduct research. Without standardized instruments and statistical analytical techniques, this research tends to be unprincipled, “vague”, and undependable (Zoltán, 2010).  
Ⅲ Comparison of quantitative research and qualitative research
[bookmark: OLE_LINK5][bookmark: OLE_LINK7]In general, quantitative research is devoted to confirming hypotheses about a particular phenomenon with highly structured methods to conduct surveys, like questionnaires, structured observation, etc. to collect data and identify the relations between variables; while qualitative research mainly seeks to explore broader social phenomena with semi-structured methods, like interviews, focus groups, participatory observation, etc. In specific, the distinctions between the two are embodied in the following five aspects.
1. Research objectives
[bookmark: OLE_LINK9][bookmark: _Hlk152183469]The main purpose of quantitative research is to describe variables and interpret relations of things or phenomena by using refined data, thus predicting trends or unveiling regulations (Williams, 2007). It focuses on the collection and analysis of objective data in order to verify or disprove research hypotheses to draw general conclusions. In analyzing data, quantitative research usually focuses on relationships between variables, such as causation, correlations, etc., and attempts to verify these relationships through statistical methods (Apuke, 2017). Qualitative research pays more attention to the deep exploration and understanding of the meaning, experience, and subjective meaning behind the phenomenon. It focuses on the in-depth analysis of the subjective feelings, opinions, and behaviors of the subjects, in order to disclose the social, cultural, psychological, and historical factors behind them(Apuke, 2017). Qualitative research aims to understand individual cases in a particular context, rather than making inferences about the general situation.
2. Methodologies
Quantitative research mainly adopts some quantitative methods such as experimental design, surveys, etc. It is usually based on a large number of data and samples, through the establishment of hypotheses, design of experiments, data collection, statistical analysis, etc. to verify or overturn the hypothesis and draw a statistically significant conclusion. The questions to the participants are usually closed-ended(Apuke, 2017). Qualitative research mainly adopts qualitative methods such as interviews, observation, and literature analysis, etc. It is usually based on in-depth case studies, through face-to-face interviews, participatory observation, etc. to understand participants’ life experiences, opinions, and feelings. The questions to participants are usually open-ended(Apuke, 2017). Qualitative research attaches importance to an understanding of the participants’ particular social and cultural context (Toloid-Eshlaphy et al., 2011), as well as the differences and diversity among individuals.
3. Research process
In quantitative research, the hypothesis and specific design have been established before the research is conducted, while the design of qualitative research is usually constantly changing with the expansion of the research and can also be modified and adjusted. The whole process of quantitative research usually follows a strict procedure, including the proposal of hypothesis, data collection and analysis, interpretation of the results, discussion, and drawing conclusions (Martin & Bridgmon, 2012); while the processes of qualitative research is more flexible and open, emphasizing the interaction and communication between the researchers and participants, as well as reflection and adjustment during the research process. Logically, quantitative research is a process of deductive reasoning, and qualitative research is a process of induction (Mc Nab, 2002; Robin and Robin, 2005; Braser et al, 2000).  
4. Data analysis methods
[bookmark: _Hlk152177688]The data analysis of quantitative research mainly adopts statistical analysis methods, such as descriptive statistics and inferential statistics, to reveal the causality and regularity among numerical data (Zoltán, 2010). It focuses on the analysis of the characteristics of data distribution, the relationship between variables, and the construction of prediction models, etc. The data analysis results of quantitative research are usually shown in the form of statistical charts and tables, which are objective and quantifiable. In qualitative research, textual data analysis mostly adopts content analysis, theme analysis, emotion analysis, etc. to reveal the theme and meaning of the text, audio, or video (Ahmad et al., 2019 ). It focuses on the analysis and understanding of the meaning behind the participants’ views, feelings, and behaviors in order to reveal the social and cultural factors behind them. The data analysis results of qualitative research are usually presented in the form of text description, subject word cloud, etc., which is subjective and descriptive.
5. [bookmark: _Hlk152176433]Generalizability of the conclusions
[bookmark: _Hlk152178298]The conclusions of quantitative research have high generalizability and objectivity because they are based on large data samples (Zoltán, 2010, p34). The conclusions of qualitative research are more contextual and subjective, as they are based on in-depth interviews and observations of small samples.
In short, both quantitative research and qualitative research have their own advantages and limitations in social science research. Quantitative research can provide objective quantitative information and prediction models. It is suitable for descriptive and predictive analysis of large-scale data. Qualitative research can deeply reveal the meaning and subjective meaning behind the phenomenon, which is applicable for in-depth exploration and understanding of cases in specific situations. Manias remarked that “Qualitative research can act as a regular accompaniment with quantitative analysis” (Manias & McNamara, 2015), suggesting that in the actual research, the two methods be combined to give full play to their respective advantages and improve the comprehensiveness and reliability of social research. According to Zoltán, “the qualitative should direct the quantitative and the quantitative feedback into the qualitative in a circular” (Zoltán, 2010, p43). 
Ⅳ Mixed research method in my future research
[bookmark: _Hlk152185708]Both quantitative research and qualitative research are two key two main lines running through social research (Punch, 2013): one is quantitative and experience-shared and can be analyzed with mathematical instruments, with the aim of determining causality and interpreting; another paradigm, derived from the humanities, focuses on a holistic and qualitative approach to make a detailed interpretation on social phenomena. Although the quantitative and qualitative approaches to research are different, they don’t conflict with each other and can work much better as a team (Ahmad et al., 2019; Busetto, Wick & Gumbinger, 2020 ). My future research will be the exploration of the application and improvement of intertextuality theory in college English writing teaching. I will see the quantitative and qualitative research methods as part of a continuum of research techniques, and adopt the mixed methods approach by incorporating methods of collecting or analyzing data from the quantitative and qualitative research in my study. Namely, I will collect and analyze both numerical and narrative data to address my research questions. 
First, I will randomly select 8 intact classes with various majors in second-year students at Hubei University of Automotive Technology, and conduct online questionnaires among them with SoJump to investigate the current situation of college students writing teaching under the application of intertextuality theory, including their problems, coping strategies, and the effects. Then I will conduct a two-month participatory observation in these classes, and select some students to receive my face-to-face interviews and focus group interviews. Meanwhile, I make notes and collect the textual data, analyze them with NVIVO, summarize the causes of students’ problems in writing, and address the improvement methods in writing teaching. Then I apply the new methods to 2 classes for pilot study within one semester. Following that, three in-class tests will be carried out among students in the 8 classes. The test data will be analyzed and compared with SPSS to draw conclusions. Therefore, it is clear that in empirical research, this mixed research method combines quantitative and qualitative research methods to explore the research objects from different dimensions and therefore obtain a variety of data information, contributing to more scientific, comprehensive, and effective conclusions.      
[bookmark: _Hlk153318788]
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