Critique of Qualitative Research Methods and Quantitative Research Methods
1. Introduction
[bookmark: _GoBack]Research methodology is a fundamental component in shaping the outcomes and interpretations of academic studies. The approach chosen for a research project influences not only the data collection process but also the analysis and conclusions drawn from it. Among the various research approaches, qualitative and quantitative methods are the most commonly utilized in the social sciences and educational research. These two methods each offer distinct advantages and face certain limitations, particularly when used independently. This essay will critically evaluate the strengths and weaknesses of both qualitative and quantitative research methods, followed by a discussion of the benefits of a mixed-methods approach. By discussing these research strategies, I aim to explore and analyze how to combine these methods in order to provide a more comprehensive understanding of complex issues, particularly in the field of my research interest, which is language transfer. That is to say, I want to justify the selection of the research methodology that aligns best with my future research interests, ensuring that it supports both the depth and breadth required to explore language transfer phenomena effectively.
2. Critique of Qualitative Research Methods
Creswell (2014) described qualitative research as “an approach to exploring and understanding the meaning individuals or groups ascribe to a social or human problem. The process of qualitative research involves emerging questions and procedures, data typically collected in the participant’s setting, and data analysis that is inductive and establishes patterns or themes.” This method is commonly used to explore complex phenomena, understand the motivations behind human behavior, delve into the experiences, perspectives, and emotions of participants, and reveal the cultural and social backgrounds behind them. Interviews, focus groups, observations, case studies, and other forms are usually used.
2.1. The Advantages of Qualitative Research Methods
2.1.1. Deep understanding of complex phenomena
Qualitative research primarily focuses on understanding meanings (Robson, 2011). This approach is particularly useful for gaining deep insights into complex phenomena, as it explores the underlying causes, emotions, beliefs, and cognitive processes that drive behaviors (Patton, 2002). By emphasizing the subjective experiences of individuals, qualitative methods provide a nuanced perspective on how people make sense of their world. For example, in the context of educational research, qualitative methods are invaluable for uncovering the challenges students face during the learning process. These methods allow researchers to explore not only academic obstacles but also emotional, social, and motivational factors that impact learning.
2.1.2. Flexibility and adaptability
Qualitative research design evolves progressively as the study unfolds, allowing flexibility and adaptation throughout the entire research process (Robson, 2011). Qualitative methods are not rigidly structured but instead offer a dynamic framework that can be modified as needed. This flexibility enables researchers to adjust their approach, including interview questions or overall research design, based on the ongoing feedback and insights gathered during the study (Denzin & Lincoln, 2000). Such an approach ensures that the research can respond to emerging themes and provide a deeper understanding of the subject matter, making the process more interactive and reflective.
2.1.3. Rich background information
Qualitative methods are particularly valuable for uncovering the life background and social environment of research subjects, offering insights into the contexts in which individuals live, learn, and interact. By exploring personal experiences, social relationships, and cultural influences, these methods enable researchers to gain a deeper understanding of complex and multidimensional educational phenomena, such as language learning. This approach goes beyond numerical data, providing rich, detailed narratives that capture the intricacies of human behavior and learning processes. As Creswell (2014) emphasizes, qualitative research allows for a comprehensive examination of factors that shape education, shedding light on both individual and collective dimensions.
2.2. The Disadvantages of Qualitative Research Methods
2.2.1. Limited sample size
Qualitative research usually relies on small samples (Robson, 2011), which makes its research results difficult to be widely extended to larger groups or different backgrounds. Qualitative research emphasizes in-depth exploration of the unique experiences and views of each research object, so its research sample is generally small. This method can provide detailed and rich individual data, but it also faces the problem that the universality of research results is limited (Dörnyei, 2007). In addition, the individual differences of the research objects, such as cultural background, socio-economic status and personal experience, may further affect the applicability and universality of the research results. Nevertheless, qualitative research can still reveal the complex factors behind the phenomenon, and provide important reference for theoretical development and practical application.
2.2.2. High subjectivity
Qualitative data analysis is easily influenced by researchers’ personal understanding and interpretation, because this analysis method emphasizes subjective interpretation and deep cultural understanding. In the process of analysis, researchers will interpret the data according to their own experience, knowledge background and values, which may lead to a certain deviation in the analysis results. Compared with quantitative research, as Robson (2011) pointed out that in qualitative research“Objectivity is not valued”, thus, qualitative research lacks fixed and clear objective standards, which makes the research process more flexible, but also increases the interference of researchers’ subjective factors on the results (Silverman, 2013). Therefore, although qualitative analysis can deeply explore complex phenomena, the credibility and effectiveness of the results may be affected by personal bias. In order to improve the transparency and credibility of research, qualitative research usually needs to reduce the interference of these subjective factors through cross researcher collaboration and continuous reflection.
2.2.3. Large consumption of time and resources
The data collection and analysis process of qualitative research usually requires a lot of time and resources, especially when conducting in-depth interviews, transcription, coding and subject analysis (Guba & Lincoln, 1994). Compared with quantitative research, qualitative research not only needs to collect detailed text data, but also needs to carefully analyze these data to find potential patterns and themes. This process is often labor-intensive, requiring researchers to invest a lot of energy and time to ensure the accuracy of data and the reliability of research results.
3. Critique of Quantitative Research Methods
Creswell (2014) described quantitative research as “Quantitative research is an approach for testing objective theories by examining the relationship among variables. These variables, in turn, can be measured, typically on instruments, so that numbered data can be analyzed using statistical procedures. The final written report has a set structure consisting of introduction, literature and theory, methods, results, and discussion. Like qualitative researchers, those who engage in this form of inquiry have assumptions about testing theories deductive, building in protections against bias, controlling alternative explanations and being able to generalize and replicate the findings.” Quantitative research methods usually use questionnaires, experimental design, statistical analysis and other forms, emphasizing the analysis of research problems through numerical data.
3.1. The Advantages of Quantitative Research Methods
3.1.1. Large number of samples and generalizability
Quantitative research has the ability to process large-scale data, and can draw universal conclusions through the statistical analysis of sample data, so as to provide a widely applicable reference for theoretical development and Practice (Bryman, 2016). By using structured methods, quantitative research can accurately measure and analyze the relationship between variables, and provide reliable data support for research. Robson (2011) also pointed out that the advantage of quantitative research lies in the generalization and standardization of its results. This means that the conclusions of the study can be applied in different situations or groups, while ensuring the consistency of the data collection and analysis process, and improving the credibility and repeatability of the study.
3.1.2. Objectivity and reliability
Quantitative research methods focus on the objectivity and repeatability of data, and can effectively reduce the subjective bias of researchers by means of quantitative analysis, so as to ensure the scientificity, consistency and reliability of research results (Creswell, 2014). This feature makes quantitative research one of the main methods widely used in the research field, and its results usually have high reliability and popularization. Dörnyei (2007) pointed out in Research Methods in Applied Linguistics that the results of quantitative research usually enjoy high reputation among different audiences or stakeholder groups because of the clarity of the data and the systematicness of the analysis. Whether in academic or practical fields, this research method can provide clear answers to complex problems, making its conclusions more widely accepted and adopted.
3.1.3. Test hypothesis and causality
Quantitative research usually uses deductive logic, which tests the validity of pre-existing theoretical concepts or assumptions (Robson, 2011). In this process, researchers put forward specific assumptions based on theory, and use the method of data collection and analysis to verify the accuracy of these assumptions. Field (2013) pointed out that quantitative research can explore and verify the causal relationship between variables through experimental design or related research methods. The experimental design allows researchers to manipulate one or more independent variables and observe their effects on dependent variables, so as to clearly reveal the causal chain. Relevant research can explore the correlation degree between variables through statistical analysis, and provide support for more complex theoretical models. This method not only provides a scientific basis for theoretical verification, but also enhances the credibility and universality of the research results.
3.2. The Disadvantages of Quantitative Research Methods
3.2.1. Ignoring individual differences
Quantitative research methods usually focus on the general relationship between variables, and reveal the regular trend in the data through statistical analysis. However, this holistic focus tends to ignore the impact of individual differences and specific background factors on the research results. Patton (2002) pointed out that quantitative methods may have limitations in exploring individual perception, attitude and emotional experience, and it is difficult to fully reveal the subjective world of the research object. Dörnyei (2007) further emphasized that the quantitative method relies on analyzing the average response of the whole observation group and summarizing the results by calculating the average. Although this approach can reflect the overall trend, it cannot capture the details or nuances at the individual level, such as the impact of individual unique experiences or special situations on behavior. Therefore, although quantitative methods have advantages in extensive popularization, they are insufficient in revealing complex individual characteristics and deep-seated phenomena.
3.2.2. Limitations of measurement
The core of quantitative research is to accurately measure and analyze the data, and reveal the relationship between variables through statistical means. However, this method may be inadequate in the face of complex social phenomena or psychological factors, especially for those variables that are difficult to quantify (Robson, 2011). For example, people’s emotions, motivations, cultural backgrounds or social interactions are often highly subjective and multidimensional, and these factors are often difficult to be fully reflected by digital means. Quantitative research tends to simplify and classify variables for measurement and analysis, but this simplification may cause some important details to be ignored or distorted. In addition, quantitative research relies on standardized tools, such as questionnaires or scales. Although these tools are consistent in operation, they may not be able to adapt to the complexity of all situations or individuals, thus limiting the explanatory power and scope of application of the research results.
3.2.3. Lack of contextual depth and decontextualization
Quantitative research methods aim for universality and generalizability, by collecting and analyzing large amounts of data to reveal overall trends and relationships between variables. However, this characteristic of breadth of attention often means that a deep understanding of specific cultural or environmental backgrounds may be overlooked (Creswell, 2014). Robson (2011) pointed out that this method often involves “decontextualization”, which means that in the research process, the studied context is detached from its cultural or social background, or the impact that environmental background may have on the research object is ignored. This simplified approach, while helpful for standardization and comparative analysis, may lead to a less comprehensive understanding of the research subject. For example, certain culturally specific behavioral patterns or emotional expressions may be misunderstood or underestimated due to a lack of background information, thereby limiting the explanatory power and applicability of research in diverse contexts.
4. Mixed Methods Approach
As a research paradigm, mixed methods emerged in the 1990s and has now become established alongside quantitative and qualitative methods, resulting in a world where all three approaches coexist (Johnson, Onwuegbuzie & Turner, 2007). Dörnyei (2007) outlines the key aspects of mixed methods research: Over the past 15 years, mixed methods have gained recognition as a third approach to research, supported by some of the most influential methodologists in the social sciences. Mixed methods combine the strengths of both quantitative and qualitative research, with the advantages of one method helping to overcome the weaknesses of the other. The advantages of mixed methods research, according to Robson (2011), include:
1) Triangulation: Combining quantitative and qualitative data enhances the validity of findings.
2) Completeness: Offers a more comprehensive view of the research topic.
3) Offsetting weaknesses: Helps neutralize the limitations of each approach.
4) Addressing diverse questions: Can tackle a wider range of research questions.
5) Dealing with complex phenomena: Valuable in real-world settings.
6) Explaining findings: One method can explain the results of another.
7) Illustrating data: Qualitative data can enrich quantitative results.
8) Refining research questions: Qualitative phases refine hypotheses for quantitative testing.
9) Instrument development: Qualitative data can inform the development of quantitative tools.
10) Attracting funding: Interdisciplinary research with mixed methods is increasingly supported by funding agencies.
5. Justification of Future Research Method Based on Language Transfer
[bookmark: Exploring Negative Transfer of Mother To]My research plan focuses on exploring negative transfer of mother tongue in English writing of STEM major college students and teacher education. This is because previous studies on negative transfer of mother tongue are mainly about English majors or non-English majors, but not limited to STEM majors. Also, although many studies have discussed the measures that should be taken to curb the negative transfer, few people have taken follow-up experiments to test the effectiveness of these measures. Thus, my research will use four methods: questionnaire, text analysis, interview and teacher education to explore the current situation of Chinese STEM Majors’ English writing; The general profiles of negative transfer of mother tongue in their writing; The causes of negative transfer; Measures to solve negative transfer through teacher teaching. Follow-up experiments will be conducted to verify the effectiveness of the proposed measures, in order to improve the second language writing performance of Chinese STEM majors.
The research on negative transfer in the English writing of STEM students encompasses both understanding its prevalence and identifying the root causes. Evaluating the effectiveness of teacher interventions also requires statistical validation and a nuanced understanding of the educational context. Given the complexity of these issues, a mixed-methods approach is essential. Quantitative data from questionnaires and writing samples will provide a broad view of negative transfer patterns, while qualitative insights from interviews and observations will offer a deeper understanding of the psychological and pedagogical factors that drive these patterns, informing effective teaching strategies.
6. Conclusion
It cannot be denied that quantitative and qualitative research methods each have their own unique advantages and limitations. Choosing appropriate research methods should be determined based on the specific purpose, object, and nature of the problem. In practical research, researchers need to choose methods based on specific contexts, and conduct sufficient planning and thinking before the experiment to ensure the scientific and rational design of the research, in order to provide a solid foundation for subsequent research and ensure its smooth progress.
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