Critique qualitative research methods and quantitative research methods and justify your future choice by referring to your own research interest.

Introduction
In a critical research article, research methodology should be legally manifested. “Research methodology is a specific procedure or technique used to identify, select, process and analyze information about a subject. In the research paper, the methodology section allows readers to critically evaluate the overall effectiveness and reliability of the research” (Opoku, et al., 2016). For most researchers, choosing the right research method is one of the most difficult and confusing decisions. The type of research will determine the correct research method, and the research and the data collection methods used should be consolidated. No matter what research method or methodology is adopted, the data collection technology used must be suitable and able to meet the research goals. There are diverse means to collect the research date. In the socio-cultural range of research, the data is usually collected of words or numbers, which is most properly to be qualitative data and quantitative data. According to Streefkerk (2019)’s definition, quantitative research is represented by numbers and graphs. It is used to prove a theory or hypothesis to be true or less true. It usually to be used to build generalizable facts about a topic. Popular quantitative methods include experiments, digitally recorded observations, and closed question surveys. While qualitative research is shown in words, which is used to elaborate concepts, ideas or experiences. We can acquire basic insights into topics that are not well understood. There are also some common qualitative methods, such as open-ended question interviews, observations interpretation, and literature reviews that rolls out the theories and concepts. The choice of research methods depends on what the research wants to achieve. For example, to investigate the employee’s perceptions of their direct manager in a company, the primary goal is to investigate if there are distinguishable difference of the views towards manager in different branches and department location. The second aim is to gather the helpful feedback and learn about the new ideas that the employee could suggest to advance the management. Thus, quantitative method and qualitative method should work togainher to get the most powerful results. Based on my understanding, qualitative analysis refers to the qualitative analysis and research of social phenomena by digging problems, understanding event phenomena, analyzing human behavior and viewpoints, and explaining through in-depth analysis of the development process and characteristics of social phenomena. Quantitative analysis refers to mathematics Based on the method, the development trend is analyzed, predicted and explained by studying the quantitative characteristics, quantitative relationships and quantitative changes of social phenomena. In this essay, I would like to make judgement about qualitative research and quantitative research and clarify how I would approach my research topic with the help of these methods. 

Main body
Before starting the data collection process, to determine exactly what is or are the research aims is necessary. Figuring out what is the actual or scientific problem are waiting to be solved and the reason why it is important. Then develop the research questions that wanted to find. Depending on the research questions, data is needed to be collected. As mentioned before, quantitative and qualitative data are expressed in different ways, If the goal is to test a hypothesis, measure something accurately, or gain large-scale statistical insights, collecting quantitative data is more appropriate. If we hope to explore thoughts and learn experiences, or acquire detailed insights into specific environments, qualitative research method is helpful. When there are multiple goals, mixed methods to collect these two types of data are needed.

Qualitative research
Definition: Qualitative research generally refers to "in-depth, detailed and long-term research on social phenomena using methods such as field experience, open interviews, participatory and non-participatory observations, document analysis, and case investigation in the natural environment." Qualitative research focuses on induction in the analysis method, collecting first-hand information at the time, understanding the meaning of their actions and their views on things from the perspective of the parties, and then establishing hypotheses and theories on this basis, and passing falsification Methods such as methods and related inspections are used to test the research results. At the same time, because the researcher himself is the main research subject, the influence of his personal background and the relationship with the researchers on the research process and results must be considered. Moreover, the research process is an indispensable part of the research results, which must be recorded and reported in detail. The theory formed by the qualitative research method is generated from the interrelationship among the many different evidences collected, which is a bottom-up process. (Mills and Birks, 2014)
Pro and con: In my view, there are two main advantages of qualitative research. One is that the information obtained is relatively rich, and the other is to give researchers more interpretation space to develop their creativity to make up for the lack of quantitative research. The disadvantage is that because the research needs to collect data through direct observation and interviews, the required labor costs are relatively high. Secondly, because the data collected is based on the researcher’s personal observations, and the subject of the study is the reaction of a specific group on a specific occasion, the conclusions obtained are difficult to generalize to wider occasions, and the objectivity of the conclusions will also be restricted.

Quantitative research
Definition: Quantitative research uses methods such as observation, experiment, investigation, and statistics to study phenomena. It sets strict requirements on the rigor, objectivity, and value neutrality of the research in order to obtain objective facts. Quantitative research usually takes the form of data to explain social phenomena, predict theories through deductive methods, and then collect data and evidence to evaluate or verify models, hypotheses, or theories anticipated before the research. Quantitative research is based on a kind of basic research called "priority theory". This theory starts with the researchers' a priori ideas. This is a top-down process. (Jayaratne, 1993)
Advantage and disadvantage: Compared with qualitative evaluation results, quantitative research methods are more intuitive, concise and accurate, and have good application effects. However, there are often certain difficulties in operation, especially some correlation factors are difficult to quantify, and they will be subjective, which affects the accuracy of quantification.

Comparison between qualitative method and quantitative method
Choy (2014) Proposed the main distinction between qualitative approach and quantitative approach. Firstly, they have different focuses. Qualitative research focuses on the material aspect, while quantitative research focuses on the quantity aspect. Secondly, the levels in the research vary. Quantitative research is for more accurate qualitative research. Thirdly, the basis is different. Quantitative research is mainly based on actual data obtained from surveys, while qualitative research is based on a large number of historical facts and life experience materials. Fourthly, they have different means. Quantitative research mainly uses methods such as empirical measurement, statistical analysis and model building; qualitative research mainly uses methods such as logical reasoning and historical comparison. Fifthly, the subject foundations differ. Quantitative research is based on probability theory and social statistics, while qualitative research is based on logic and history. Last but not least, the conclusions are expressed in different forms. Quantitative research is mainly expressed in the form of data, patterns, graphics, etc.; the conclusions of qualitative research are mostly written descriptions. Qualitative research is the basis of quantitative research and its guide, but only when quantitative research is used at the same time can it be accurately qualitatively based on accurate and quantitative basis. This is the dialectical relationship between the two. As far as I concern, the basic difference between quantitative research and qualitative research is straightforward in five attributes. They are “the analytical objectives, types of questions asked, types of data collection instruments, forms of data they produce and degree of flexibility” (Online). On analytical objective, qualitative research methods mainly focuses on describing personal experience and beliefs, while quantitative method pays more attention on describing the characteristics of the group; on types of questions asked, qualitative methods are normally open-ended questions, while the questions of quantitative methods are closed-ended and fixed; on data collective instrument, qualitative method usually work with the semi-structured ways such as interview and focus group, while tightly structured methods such as questionnaires are used; On the data producing, descriptive data makes of the form of qualitative, while numerical data are as the for of data produced; as to the flexibility degree, Participant reactions will affect how and what questions the researchers ask at the next step to collect qualitative date, while the participants response in the quantitative data collection will not influence the procedure. 


Mixed method
Reichardt and Rallis (1994) discussed in their research, that qualitative analysis and quantitative analysis are both opposed and unified, and complement each other. Qualitative analysis is the basic premise of quantitative analysis. Quantitative without qualitative is blind and worthless. Quantitative analysis makes qualitative analysis more scientific and accurate, and it can prompt qualitative analysis to draw broad and in-depth conclusions. That is to say, although qualitative method and quantitative method have difference, they are not supposed to be seen as entirely divided when conducting a research. Mixed methods sometimes carry out the double effectiveness.  
According to Song and Pan (2010), there are various benefits of the mixed methods. First of all, mixed methods provide multiple inspections. For the same phenomenon of inquiry, through mixed research to collect qualitative and quantitative data for analysis, two sets of result. Through the similarities and differences of the two sets of results, the respective research conclusions are compared and mutually checked to avoid single method bias, to achieve the purpose of multiple checks or cross validation. Due to different methods. If the two sets of results are similar (different methods), the research findings or evidence are mutually antagonistic but cooperative to get the same evidence), which can provide stronger support for research conclusions and increase the validity of conclusions or theoretical constructs; if two sets of conclusions are inconsistent, it is possible that the researcher should adopt a more conservative conclusion statement in the overall research conclusion, or may re-examine the problem or the theoretical viewpoint behind it, even further examine the applicability of the research method, re-collect information, and carry out another round of scrutiny (Creswell and Plano, 2007). For example, Graue, Rauscher, and Sherfinski (2009) adopted a sequence-mixing research design to understand whether the interaction between teachers and students is possible in a small-class teaching environment, improving the quality of education. Among them, the collection of quantitative data adopts the scoring system.  Scores are given for different teaching aspects, while qualitative data is scored
Analyze field observation records of teaching activities in each class. Comparing the classroom teaching quality scores measured by CLASS and the field observation records integration can fully describe the teaching situation and quality of small classes, and mutually verify the correctness of the materials.
[bookmark: _GoBack]Second of all, mixed methods could make complementary of the qualitative data and quantitative data. Both qualitative and quantitative research methods have their own advantages and disadvantages, and they can make up for each other's shortcomings when used at the same time. The assumptions of the design are more rigorous. Generally, the correlation or causality between the variables is explored through appropriate sampling. The results are also expected to be universal; and the characteristic of qualitative design is to make more in-depth and comprehensive contact with the objects of inquiry, and advance. It constructs a personal understanding and interpretation of the object being explored. The orientation and purpose of the two are different, and the importance of the same research phenomenon overlapping or different facets are understood differently, which enriches and refines the results of the exploration of phenomena. The difference between complementarity and reinspection is that multiple verification emphasizes that the phenomena explored by the two methods are the same and the questions to be answered are the same. The results may also have a competitive and cooperative relationship. But complementary functions may explore different aspects of the same phenomenon. The questions answered may not be the same, and the results are expected to be cooperative. For example, when evaluating the effectiveness of a museum’s mobile navigation, quantitative method can be used to understand whether visitors with mobile guides spend a long time interacting with the exhibits, but also through interviews to understand the feelings of visitors who use the action guide when interacting with the action guide and whether their motivation to visit has improved. Both the time and the experience of the visit are different aspects of the exploration phenomenon (the benefit of the action guide), and it is more helpful to integrate the two and understand the overall phenomenon of concern. Another example is to explore a physics myth concept to change the curriculum. The effect is measured by achievement test to compare the progress of students' scores before and after participating in the course; and qualitative interviews are used to understand conceptual changes. The process of learning is also an example of deeper exploration of the same phenomenon (curriculum effect) through different aspects of the results. Thirdly, mixed methods are stepping-stone.In the process of performing two qualitative or quantitative studies at different times, the results of the first study serve as the basis for the second study, providing necessary reference information to assist the second study in making certain research steps. For example, it is necessary to compile a Chinese reading motivation scale with local characteristics, but since I do not know whether the connotation and orientation of Chinese reading motivation are the same as those in the Western literature, first use grounded theory to understand Chinese reading motivation and obtain relevant information. After the dimension, the topic is prepared and the factor analysis is performed as the verification of the dimension. Also, if you want to understand the history and causes of students’ Internet addiction, first use the Internet Addiction Scale to investigate the subjects to obtain information on students with different Internet addiction levels, and then take a sample based on this information, and then conduct in-depth interviews to understand the course and causes of addiction among students with different addiction characteristics. Clarification is the last advantage of mixed methods. In the process of performing two qualitative or quantitative studies at different times. The purpose of the second study is to clarify and explain the unclear or unexpected results of the first study; or the first study is not complete enough and the part is reinforced. The difference from the complementary function is that the clarified function is a demand that only occurs after the first study is completed, while the complementary function is planned in advance and then collects both qualitative and quantitative data. For example, at the beginning of a study, only the quasi-experimental method was used to examine whether a class receiving inquiry learning (inquiry learning) compared with a class receiving traditional teaching methods would get higher scores in the quantitative standardized natural science examination. When the research results and expectations are not the same, that is, when there is no significant difference in the performance of the two classes of students, the researcher can add a qualitative interview to clarify the quantitative results—select students with similar performance from the two classes to interview and compare The learning process of the two classes of students and in-depth exploration of why different learning environments did not cause differences in learning effectiveness. The choice of research method should be based on the purpose of the research and the nature of the question to be answered. The orientation of using a hybrid study is not necessarily better than using a single method of orientation. When it is necessary to use a hybrid research method, it depends on whether the researcher needs to combine the two methods to achieve multiple verification, complementation, foundation laying, and clarification. (Song and Pan, 2010)

Justification of my research method choice 

Conclusion
In scientific research, no method is perfect, and any method has its own advantages and disadvantages. In contrast, quantitative analysis methods are more scientific, but require a higher level of mathematical knowledge. Although qualitative analysis methods are rougher, they are more suitable when the data is insufficient or the analyst's mathematical foundation is weak. To me, In scientific research, no method is perfect, and any method has its own advantages and disadvantages. In contrast, quantitative analysis methods are more scientific, but require a higher level of mathematical knowledge. Although qualitative analysis methods are rougher, they are more suitable when the data is insufficient or the analyst's mathematical foundation is weak. Therefore, I may find appropriate ways to help my research topic gain a relatively technical result and make contribution for the further research.  
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