Critique of Quantitative and Qualitative Research Approaches
1. Introduction
According to Creswell (2023), research approaches refer to systematic procedures including the whole process from overarching assumptions to the specific methods employed for data collection, analysis and interpretation. Moreover, they represent various types of research that have developed over time, mainly including quantitative, qualitative and mixed research approaches. Problems such as the differences between quantitative and qualitative research approaches from the three main elements of research (philosophical worldview assumptions, research designs, specific research methods), the selection of research approaches, and the feasibility of mixed-method research will be discussed in this essay. Furthermore, based on the problems mentioned before, this essay intends to justify how to apply the research approaches in the multimodal English classroom teaching.
2. Critique of Quantitative and Qualitative Research Approaches
Crotty (1998) proposes that the design of a research program should consider four key issues: epistemology, theoretical perspective, methodology and approach that the researcher should adopt. Those elements reflect the research design process at the levels of thinking related to decision-making and provide the foundation for the framework of research design. Considering this, Creswell (2023) conceptualizes the Crotty model in three core questions about research design, including the following: The researcher applies what view of knowledge (including theoretical perspective); What strategies will be used throughout the research steps; The researcher uses what methods of data collection and analysis. Based on this, he reveals how the three main elements of research work together to form different research paths (as shown in Figure 1), which are subsequently transformed into specific steps of the research design. Once these three main elements have been examined, the researcher can determine whether their research approach is quantitative or qualitative.
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Typically, research frameworks can be divided into two types: quantitative research, which has been used by researchers in the humanities and social sciences for many years, and qualitative research, which has been developed only in the last three to four decades. This section will comparatively analyze quantitative and qualitative research in terms of the three main components of research. It will also demonstrate how researchers effectively choose their research methods.
2.1 [bookmark: _Hlk184577215][bookmark: _Hlk184574642]Philosophical Assumptions--Comparative Analysis from Definitions and Research Processes
Philosophical assumptions refer to the beliefs or views brought to the research procedure, informing the research approach they will conduct (Creswell, 2023). They are categorized by four worldviews including post-positivism, constructivism, transformative and pragmatism (this part only discusses the first two worldviews), which focus on the most significant element in conducting the research. Therefore, the research approaches are shaped by worldviews, helping researchers realize why they choose quantitative or qualitative research approaches.
Post-positivism assumes that causes are likely to influence outcomes, and like outcome testing in experiments, post-positivist research often involves examining the causes that influence outcomes. It aims to deduce an idea into a smaller, relatively independent set of ideas for testing. Therefore, it is crucial for post-positivist research to carry out quantitative observations and to conduct individual behavioral studies. Moreover, post-positivist research aims to find general theories and laws about something, and researchers need to check, verify, and refine those theories so that they can understand the world. 
Thus, post-positivist research often begins with a theory, for which the researcher collects data to support or refute it, and then makes the necessary corrections to the theory before conducting additional experiments. Considering this, quantitative research (Creswell,2023) is defined as an approach to testing objective theories by examining relationships between variables or comparisons between groups. Quantitative researchers test theories deductively, incorporate safeguards against bias in their research, control alternative or counterfactual interpretations, and seek to generalize and replicate findings.
Another group of researchers hold a different worldview that the understanding of the world comes from choice and assumptions. Constructionist research is also referred to as interpretivist research, focusing on how individuals construct and make understanding of their world (Robson & McCartan, 2016). Considering this, researchers intend to figure out or explain other people’s perceptions of the world.        
Comparatively speaking, constructivist research is about creating or inductively developing a theory or model of meaning, rather than working from a particular theory as in post-positivist research. Therefore, the constructivist worldview is the philosophical position used for qualitative research. Based on this, qualitative research is defined by Creswell (2023) as an approach to exploring and understanding the meanings that individuals or groups ascribe to social or human problems. The research process involves emerging questions and procedures, data collection, inductive data analysis from specific questions to general themes, and the researcher's interpretation of the meaning of the data. With an inductive approach, researchers emphasize the importance of illustrating the complexity of the research from data to themes and focus on personal meaning.
This part comparatively analyzes the difference between the definitions of quantitative and qualitative research approaches through philosophical assumptions. It is indicated that quantitative approaches claim post-positivist knowledge (Top-Down/Bottom theory) and qualitative approaches claim constructivist knowledge (Bottom-Up theory). The former adopts deductive logic to test pre-existing theories or concepts, which attaches great importance to the accuracy and precision of measurement; The latter uses an inductive logic to build broader themes or generate a theory form participants’ view. According to different philosophical assumptions, both approaches can be selected based on different research intent----quantitative research approaches intend to study how data collected from participants support or refute an existing theory, while qualitative research approaches observe participants’ views about a particular phenomenon.
2.2 Research Designs and Methods--Comparative Analysis from Research Strategies
The research designs and methods provide specific paths for strategies and data collection, analysis and interpretation in research. This part is intended to analyze the specific features, pros and cons of quantitative and qualitative research approaches through the brief introduction of research designs and methods.
Quantitative research designs, always based on the worldviews from post-positivists, reflect the complex relationships between or among variables and employ longitudinal data collection to examine the development of trends. Here are two primary research designs: experiments and surveys. Experiments research design aims to investigate whether a specific treatment impacts an outcome. Researchers administrate the treatment to one group, withholding it from another, and then comparing the outcomes of both groups. It includes true experiments, which involve random assignment of participants to treatment conditions, and quasi-experiments, which rely on non-randomized assignments. Additionally, experimental designs include single-subject designs, where an individual or a group is observed over time, with interventions applied and subsequently withdrawn (Gast & Ledford, 2014). Survey research designs provide a numerical or quantitative analysis of trends, attitudes, or opinions within a population by examining a representative sample. This design entails cross-sectional or longitudinal studies, which employ tools such as questionnaires or structured interviews for the collection of data. The objective is to draw inferences about the entire population based on the sample (Fowler, 2012). Both designs reflect the features of quantitative research approaches in terms of research subjects.
As for research subjects, quantitative research is data centered. It involves a broad range of participants, aiming to establish an extensive database. Through the collection and analyses of data, researchers evaluate their hypotheses. Therefore, some scholars argue that the numerical aspect is the most essential feature of quantitative research approaches. Moreover, quantitative research explores the relationship between variables through data and statistical analyses. At the same time, it has a wide range of representative samples, which indicates that the approaches emphasize objectivity and systematicity and that the findings have a high degree of validity and generalization. In addition, standardized measurement tools such as questionnaires and statistical models reflect the pursuit of accuracy and objectivity in quantitative research, which can reduce subjective interference and improve the reliability of research results. 
However, while quantitative research shows significant advantages in objectivity and measurability of the data, it also has limitations, mainly in the following three aspects. Quantitative research tends to fragment the research problem into specific variables and use data from standardized tools to represent the relationship between variables. Therefore, the research approach cannot comprehensively capture complex social behaviors and deeper contexts in social studies and fails to provide insights into the subjective thoughts and inner motivations of the research participants, resulting in findings that are too superficial and lack depth; It relies heavily on the design and validity of the measurement instrument, and a flawed questionnaire, scale, or experimental design may directly affect the validity of the study and the accuracy of the conclusions. Quantitative research often requires simplification of complex issues, such as quantifying subjective emotions, to facilitate statistics and analyses. Such oversimplifications can lead to a loss of information that does not truly reflect the complexity of the study.
Qualitative research designs mainly involve case studies, ethnography, grounded theory, descriptive methods, narrative research and phenomenological research. This essay intends to analyze the features and critique the qualitative research approach through the brief introduction of the first two designs. Case studies are a research design commonly used across various disciplines, particularly in evaluation. In case studies, the researcher conducts a thorough examination of a specific case, such as a program, event, activity, process, or one or more individuals. These cases are defined by specific temporal and spatial boundaries (or settings), and researchers gather extensive data through multiple collection methods over time (Yin, 2014). Furthermore, ethnographic research design refers to the study of a group of intact cultures that have survived through the ages. Data collection mainly includes interviews and observations (Wolcott, 1992). The research process is flexible and typical of a step-by-step exploration of the living reality encountered in the field in relation to the context. According to the definition of both research designs, it can be found that qualitative research approaches are featured with contextuality and flexibility. Compared with quantitative research, the qualitative one presents accounts and findings primarily in verbal or other non-numerical forms. Moreover, it helps researchers explore complicated research problems and provides them with in-depth understanding of study objects. Therefore, qualitative research focuses on the interpretation of meanings and only within specific contexts can it understand phenomena. Considering this, researchers can conduct qualitative research in fields that do not have clear theoretical frameworks or support. As for flexibility, qualitative research focuses on the openness and receptivity of researchers. In this context, researchers can dynamically adapt the research design or questions to the data and capture emerging themes. 
However, the limitations of qualitative research lie in the lack of objectivity and validity. Qualitative research usually relies on the researchers’ observations, interviews and interpretations, so the research process can be influenced by the researchers’ personal background and views, introducing bias and affecting the credibility of the findings; Qualitative research usually adopts small samples and focuses on specific situations or individual cases. Although the results are in-depth, they lack broad applicability, and it is difficult to reflect the general laws in a wider context, which does not guarantee the validity of the research.
With the analysis of research designs and methods, it can be concluded that quantitative research approaches are characterized by data-centered, objectivity and high validity, but compared with qualitative research approaches, they cannot reflect the in-depth insight of participants. Moreover, qualitative research approaches focus on contextuality and flexibility but less validity and generalizability.
2.3 The Criteria for Selecting the Research Approach
An increasing number of research studies currently are not exclusively categorized as either purely quantitative or purely qualitative. Instead, they are situated on a continuum that incorporates elements of both (Creswell, 2012). In essence, the most optimal research will exhibit a greater inclination towards quantitative or qualitative approaches. In this part, based on the features, pros and cons of quantitative and qualitative research approaches mentioned before, the criterion of the selection is going to be discussed from the perspective of research problems. 
According to Creswell (2023), a research question is an issue or concern that is mentioned. A quantitative research approach can be employed when researchers intend to ascertain the factors that contribute to a particular outcome, evaluate the impact of an intervention, identify predictive indicators, or assess the veracity of a theory or hypothesis. Moreover, qualitative research is employed when the researcher seeks to comprehend a concept or phenomenon that has been seldom investigated. Furthermore, the topic under investigation has not previously been discussed within the specified sample, or the extant theories do not apply to the specific sample or group of individuals within the study. In addition, the emergence of an entirely novel topic prompts the researcher to adopt a qualitative research approach (Morse, 1991).
The three-element framework of research helps researchers find the specific features and differences between quantitative and qualitative research approaches. Therefore, in selecting research approaches, researchers need to consider the philosophical assumptions, research designs and methods. In addition, the research problems and questions should be considered.
3. Mixed Method Research
In recent years, qualitative or quantitative research alone has proven inadequate for the current mainstream methodology of social and humanities research. Consequently, mixed research has emerged and is being developed in form and content. Based on this, this part will propose and analyze mixed research methods in terms of their characteristics and research designs.
3.1 Features of Mixed Method Research
Creswell (2023) defines mixed research approach combines both qualitative and quantitative research methods in a single study to gain a more complete understanding of a research problem. It integrates numerical data with narrative data to capture both breadth and depth. Mixed method research aims to address complex research questions that cannot be answered by a single method alone. It can be found that mixed method research is featured in completeness, exploration, contextualization and triangulation. Compared with quantitative and qualitative research, mixed method research provides researchers with fuller and richer understanding of research problems. It allows for exploration of research questions where no clear answer exists. Moreover, because mixed method research combines quantitative and qualitative research approaches, qualitative insights can offer the context for interpreting quantitative findings (Creswell, 2014). Most importantly, integration of both primary research approaches enhances validity through the triangulation of data from different sources (Tashakkori & Teddlie, 2010).
3.2 Research Designs of Mixed Method Research
According to different orders of quantitative and qualitative research approaches, the research design of mixed method research can be divided into sequential explanatory design, sequential exploratory design, and convergent design (shown as figure 2-4). 
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[bookmark: _Hlk184760361]Figure 2 Sequential Explanatory Design
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[bookmark: _Hlk184760425]Figure 3 Sequential Exploratory Design
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Figure 4 Convergent Design
The difference between sequential design and convergent design is like the series and parallel connection of a circuit. Typically, in sequential design, the quantitative and qualitative phases are experienced at different times. As for sequential explanatory design, the design of qualitative study is based on the results of the quantitative results, and in sequential exploratory design, vice versa. The convergent design is like parallel connection, when it is used, both research approaches are applied concurrently so that different types of data collection are done at the same time. 
Although mixed method research improves the validity and credibility of research, there are various challenges in research designs. As for sequential explanatory design, researchers need to focus on the identification of the quantitative results and the explanation of the sample selection process in the study; In sequential exploratory design, researchers need to use appropriate qualitative findings in the quantitative design and the sample selection for both phases; In convergent design, it is important for researchers to explain or further explore the contradictions in the design. Therefore, researchers need to select appropriate mixed method research design according to research objectives and questions.
According to the pros and cons of mixed method research, it is indicated that this approach maximizes the advantages of quantitative and qualitative research approaches as well as minimizes those defects. Therefore, mixed method research is the most effective approach to improve the validity of research if researchers use it appropriately.
4. Justification of Three Research Approaches in Chinese Multimodal English Teaching Studies
Multimodal discourse analysis refers to discourse analysis that focuses on the role of multiple semiotic systems (modalities including language) on meaning in real-life communication (Kress & van Leeuwen, 2002) and is theoretically grounded in Systemic Functional Linguistics. Relevant studies in China have developed rapidly in recent years, and researchers have begun to focus on integrating different disciplinary perspectives (Feng & Xing, 2011) while exploring more social symbols. In the field of foreign language teaching, the theory of multimodal discourse analysis is mainly applied in translation, listening, writing and speaking and language testing, which is generally combined with teaching purposes and curriculum design, focusing on the guiding role of multimodal discourse analysis in English classroom teaching (Gu, 2007). In terms of research approaches, although multimodal discourse research in China is still dominated by quantitative research approaches, researchers have begun to pay attention to digital technology, and research methods are being transformed from qualitative to quantitative or even mixed-method research.
In the process of multimodal discourse analysis, researchers mainly collect data with the help of modern electronic devices such as digital video cameras and transcribe and analyze multimodal discourse through specific computer software, with research methods including linguistic description, drawing method, graphic and textual combination method and picture display. The research path integrates language and other relevant resources of meaning, enabling researchers to observe how meaning is realized in the classroom through language, writing, images and visual modes. Combined with the research design and specific research methods of qualitative research mentioned earlier, multimodal discourse analysis mainly applies descriptive research methods and case studies, which are qualitative in nature. 
The qualitative-based path relies on meticulous observation and in-depth analysis of classroom discourse, with a high demand for corpus. It can effectively restore the specific context in which the discourse occurs, describe the development of the discourse in real-time, and provide an in-depth explanation of the discourse interactions from the insider’s point of view, reflecting the dynamic characteristics and interactivity of the discourse. However, the amount of classroom discourse analyzed is relatively limited and lacks generalizations, and the selection of the sample corpus is subjective to a certain extent.
With the development of scientific technology, researchers have begun to apply digital technology to annotate and simulate complex multimodal discourse, as well as to build multimodal corpora and develop multimodal retrieval software. In addition, empirical studies examining readers’ perceptions of multimodal discourse through questionnaires and eye-tracking experiments are gradually emerging. Therefore, researchers can apply ELAN, Anvil, Semiomix and other software to annotate and conduct comprehensive analysis of dynamic multimodal discourses. Furthermore, visualization software can simulate the semantic patterns of dynamic discourse and the complex relationships between modalities. In recent years, visualization software in the social sciences has been applied to the analysis of dynamic multimodal discourse. For example, Lim (2019) used Cytoscape software in biology to simulate the trace of a teacher’s gestures and body movements in an English classroom. Thus, quantitative research approach in multimodal English classroom studies help researchers analyze generalized findings with accurate and objective data collection and interpretation. However, the analysis of relationships between different modalities, whether conducted using visualization software or multimodal corpora, represents a significant operational challenge for researchers, who must develop the requisite skills to navigate this complex undertaking.
Combined the qualitative nature of multimodal discourse analysis and the effectiveness of multimodal visualization software and corpus, it is proposed that researchers can apply sequential explanatory mixed method research to analyze the relationship between modalities to help teachers improve students’ engagement in English classroom teaching, which can provide a fuller and richer understanding of the research problem than the sole quantitative or qualitative research approach. With the analytical tool Semiomix and questionnaires about students’ opinions of multimodal English teaching design, researchers can conduct quantitative research approach at the first phase. Then, researchers can interview teachers to discuss the mode choices in the design of English classroom based on the quantitative results. Hence, the mixed method research can improve validity through the triangulation of data from different resources.
5. Conclusion
With different research problems and questions, appropriate application of research approaches based on the three-factor framework of research helps researchers improve the accuracy and validity of their research. In terms of multimodal English classroom teaching, this essay justified the rationality of mixed method research according to the features, pros and cons of quantitative and qualitative research approaches. In future studies, researchers need to select appropriate research approaches in line with specific research questions, theoretical frameworks and research purposes. 
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