Differentiate and Analyze Qualitative, Quantitative and Mixed Methods

Abstract
Qualitative and quantitative research methods are widely employed in numerous academic disciplines as mainstream research methodologies. This work intends to analyze the importance and practicality of implementing these two research methodologies flexibly in the field of language education through a pre-determined case study based on their definitions, characteristics, research emphasis, strengths and weaknesses. Furthermore, it will investigate the necessity and rationality of a mixed research approach to practical research in order to clarify research ideas and explore research avenues in language teaching.
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1. Introduction
1.1 Qualitative Research Method
In sociology, anthropology, political science, psychology, social work, and education, qualitative research is a common research method(Alasuutari, 2010). Qualitative research is a catch-all word for a variety of research methodologies that are lumped together in the same category of inquiry because none of them are quantitative. 

The goal of a qualitative researcher is to learn more about the causes, techniques, and accompanying behavior of human decision making, rather than merely what decisions individuals make, when they make them, and where they make them. As a result, qualitative research concentrates on a smaller, more focused sample than quantitative research, resulting in information or knowledge about a specific study case. 

Qualitative research is based on data gathered from first-hand observations, interviews, questionnaires, focus groups, participant observation, natural environment records, documents, and artifacts. These are typically non-numerical data. Ethnography, grounding theory, discourse analysis, and interpretive phenomenological analysis are examples of qualitative research approaches(Creswell, 2015).

Qualitative research, with its emphasis on rich description to generate meaning and understanding, can be a particularly useful approach to the study of educational issues. It necessitates the development of an understanding of complex social contexts and the meanings that people in those contexts bring to their experiences.

1.2 Quantitative Research Method
Quantitative research is a type of research that focuses on collecting and analyzing data quantitatively(Bryman, 2012). It is influenced by logical reasoning, empiricist and positivist ideologies, and emphasizes the testing of theories(Bryman, 2012). This research technique, which is associated with the natural, applied, formal, and social sciences, promotes objective empirical inquiry of observable events in order to test and comprehend relationships, and has a wide range of applications in several fields.

The general purpose of quantitative research is to explain, predict, investigate relationships, describe current conditions or examine possible effects or influences on specified outcomes. In addition, it creates and implement mathematical models, ideas, and hypotheses that are related to phenomena. The measurement procedure is crucial in quantitative research because it connects empirical facts to mathematical representations of quantitative connections. 

Any data in numerical form, such as statistics, percentages, and so on, is considered quantitative data(Given, 2008). The researcher uses statistics to analyze the data and expects that the results will yield an unbiased result that can be applied to a bigger population. Quantitative approaches are an important part of the data percolation methodology's five angles of analysis(Mesly, 2015), which also include qualitative methods, studies of the literature (including scholarly reviews), expert interviews, and computer simulation, and which are an extension of data triangulation.


2. Differences between Qualitative Research and Quantitative Research
In various ways, qualitative research differs from quantitative research. It usually tackles a variety of issues, draws on a variety of philosophical perspectives, works toward a variety of objectives, and employs a variety of methodologies and designs. The following six aspects are explored in detail.

2.1 Focus 
Qualitative research is concerned with the quality of experience, with the goal of describing or comprehending the nature of human experience. Quantitative research, on the other hand, focuses on more quantifiable elements, such as how much or how long something takes.

2.2 Philosophical Roots 
In comparison to simply objective exterior reality, qualitative research incorporates more subjective human experience. It's from the constructivist or interpretivist school of thought. Quantitative research is based on positivism, the notion that physical and social phenomena are self-contained, relatively stable over time and space, and can be objectively observed and quantified.

2.3 Goals of Investigation 
Understanding, describing, discovering meaning, or developing hypotheses or theories are all goals of qualitative research. The objectives of quantitative research are to predict, control, confirm and test hypotheses. 

2.4 Design Characteristics 
These two types of research have designs that are appropriate for their goals. Qualitative research design is more adaptable, and it continues to evolve and emerge. While quantitative research is structured and planned, it is important to note that qualitative research's flexible framework does not imply that it is less disciplined or easier to develop or implement. Well-designed and effective academic qualitative research, on the other hand, has a flexible structure and is created and implemented with the same care and attention to detail as well-designed, effective, and academic quantitative research.

2.5 Samples 
In order to understand and explain the human perspective, qualitative research often uses small samples to explore and describe experiences through thick, rich descriptions based on precise data. It is less concerned with making broad generalizations about entire populations. Large samples are used in quantitative research, and numerical data is tested by comparing or detecting correlations between sample properties, allowing findings to be generalized to populations.

2.6 Data Collection 
Qualitative researchers may use observation, note-taking, interviews, focus groups (group interviews), documentation, and artifacts to gather information(Marshall & Rossman, 2003). The researcher is the key instrument in qualitative research, and he or she selects and interprets data from his or her own point of view. Quantitative research begins with data collecting based on hypotheses or ideas, as well as the application of statistical methods. Prior to analysis, a substantial sample of data is normally collected, verified, validated, and documented. Quantitative research also use external tools to monitor and quantify the occurrence of specific events, such as test surveys or other instruments.


3. Strengths and Limitations of the Two Research Methods
There is a famous saying in the Analects of Confucius, one of the classics of Chinese Confucianism, "If a craftsman wants to do his work well, he must first make his tools sharp and useful", meaning that a handy tool makes a handyman. The scientific method, according to Flanagan (2013), is the most powerful tool for uncovering the truth about the world, exploring new theories, and empirically testing them. Thus, scientific inquiry is the process of performing systematic and in-depth studies with the goal of discovering and understanding facts embedded in a given reality. Scientific research can be qualitative or quantitative in terms of methodologies.

No research approach, however, is ideal, fit for all research settings, or capable of achieving all research goals. It is critical to grasp the inherent strengths and disadvantages of each research approach before selecting one. The pros and drawbacks of these two research methods are examined in terms of each of the categorizes of qualitative and quantitative research methods in the following sections.

3.1Advantages and Disadvantages of Qualitative Methodologies 

3.1.1 Observation
Observation is a method of acquiring data in a systematic manner. Researchers notice a specific occurrence in the natural environment in which they are placed during this process. When a subject is relatively unknown and it becomes vital to understand a particular phenomena in detail while maintaining the environmental conditions in which it happens, the method is especially useful. Observation allows data to be captured while an event is taking place without disrupting it. It is an unobtrusive, non-intrusive, and extremely adaptable method aimed at knowledge discovery, and it is the only reliable means to acquire data. On the other side, it is a time-consuming strategy that necessitates prior preparation, appropriate material, and researcher access to the location where the event occurred. Furthermore, because the researcher's interpretation of the data is totally up to him/her, this method is highly sensitive to the researcher's analysis' independence.

3.1.2 Ethnography
Ethnography entails watching a situation and interviewing the people involved. The researcher attempted to interpret the situation from the participants' point of view. The two important features of ethnography, according to Nurani (2008), are that researchers must understand how people in a linguistic group perceive and interpret an event. However, according to Charmaz (2006), in ethnography, the researcher must take a more holistic approach and explore all areas in depth. The most significant advantage of ethnography is that it allows the researcher to gain a comprehensive grasp of the situation under investigation. Ethnography, on the other hand, necessitates a large time commitment from the researcher, and the study's outcomes can be extremely varied, making it difficult to draw exact and focused conclusions.

3.1.3 Field research
Field research enables the researcher to gain a comprehensive understanding of people and processes. Data is gathered in the field and can be done over a long period of time. According to Blackstone (2012), social facts may not be obvious to the researcher at first, but they might be uncovered over time throughout a field study project. Fieldwork is an excellent technique to learn about people's habits and experiences. However, documenting and extending this strategy to a large number of persons or organizations is difficult. Keeping track of the researcher’s observations can be difficult.

3.1.4 Focus groups
Focus groups are a popular and effective way for studying complex behaviors because researchers may interact with participants and deliver information much more quickly than if they were interviewed individually. Focus groups have two basic characteristics. (i)The information source is a group; and (ii) the heuristic value of this strategy is found in the interaction that occurs during the argument (Acocella, 2012). Focus groups can provide a more diverse set of data. If there are any topics that need to be clarified, they provide the opportunity to do so. Focus groups, on the other hand, might be difficult to govern and manage. Furthermore, it may be difficult to persuade people to participate, thus they may not have a non-user representative.

3.1.5 Case studies 
Case studies are a useful tool for analyzing complex situations with various factors, and they're especially useful for expanding a field's knowledge base. The research method allows for a lot of creativity and challenges current theoretical assumptions. However, establishing causal linkages that lead to conclusions can be challenging. It's also tough to generalize, especially when there are only a few case studies.

3.1.6 Structured interviews
The structured interview is a technique for gathering and comparing replies from several interviews. Respondents are questioned about their previous experiences and/or hypothetical scenarios. All interviewees go through the same procedure. Structured interviews typically yield a high response rate, and the interviewer is present to explain the questions to the interviewee to avoid any misunderstanding. Preparing for a structured interview, on the other hand, can take a long time. Furthermore, they lack the same freedom in selecting responses, which are pre-determined and cannot be changed by the researcher, even if new study avenues sound interesting to pursue during the interview.

3.1.7 In-depth interviews
An in-depth interview is a conversation with each interviewee that is unstructured, direct, and personal. Typically, the researcher begins with a broad inquiry and then invites the respondent to speak freely about the subject. The semi-structured interview is another option. There is a fixed set of questions in this case, but the opportunity to delve more into one of them. The in-depth interview is quite enlightening, and it allows the researcher to ask follow-up questions, elicit additional information, defend prior responses, and draw connections between various issues. It also creates a welcoming environment in which people can more easily form their own opinions. It does, however, have certain drawbacks and hazards, as it takes a long time and isn't ubiquitous.

3.2 Advantages and Disadvantages of Quantitative Methodologies 

3.2.1 Field experiments
A field experiment takes place in a real-world setting. To test effects, it entails isolating and changing one or more variables. It allows the researcher to witness more natural behavior, but it also means that he or she will have to evaluate additional variables. Compared to laboratory experiments, field experiments provide a number of advantages. Rather of an artificial laboratory setting, it provides a natural situation. It's good for watching huge groups of people and has better representation in general. On the other side, controlling factors is more complex, therefore reproducing the same conditions can be tough. Furthermore, because controlling the environment is challenging, unanticipated behaviors may emerge, posing a risk to the subjects and participants.

3.2.2 Simulation
Simulation entails the application of computer-based mathematical methodologies. It may be used to simulate practically any operation or real-world process. It thus describes the behavior of real systems through the use of models, and it is used to develop theories and hypotheses, as well as to examine data and use models to forecast future behavior. When modeling with mathematical models is not possible, simulation is an appropriate tool for analyzing complicated and huge real-world problems. It may also be used to compress time frames, making it ideal for researching and studying the effects of a specific alteration in real life. Simulation, on the other hand, has drawbacks, such as the fact that modeling necessitates a thorough understanding of the domain and can be time-consuming and costly.

3.2.3 Surveys 
A survey is a type of research in which data is collected directly from participants in a study using a set of questions that are arranged in a specific order. It is one of the most often used quantitative approaches because it allows information on a specific phenomenon to be gathered by asking questions that reflect the thoughts, perceptions, and beliefs of a group of individuals. Surveys have a number of advantages, the two most prominent of which are the method's high degree of representativeness of the entire population and its inexpensive cost compared to other approaches. The survey data's dependability, on the other hand, is highly dependent on the survey format and the correctness of the respondents' responses.

3.2.4 Correlational study
Correlation research is essentially an experimental strategy for determining whether two or more variables have a relationship. There is no modification of the variables here; instead, the degree of relationship between them is investigated. Correlation studies are defined by the intensity and direction of the link. The observed data may be simply quantified by looking at the correlation coefficient. At the same time, a large amount of data from a variety of sources can be collected, and the interrelationships between these variables can be examined. However. Because the link between two variables might be explained by a third variable, correlation does not imply causality.

3.2.5 Multivariate analysis 
When many measurements are taken for each individual or object in one or more samples, multivariate analysis is a collection of methodologies that can be applied. Large categories of descriptive and inferential statistics include these widely used methodologies. Multivariate approaches enable the researcher to investigate the relationships between variables using the method that is most appropriate for the case. The statistical procedure should be tailored to the peculiarities of the environment under investigation. These procedures, on the other hand, are typically sophisticated and necessitate the use of specialized statistical software, which is typically highly expensive.


4. The necessity and Importance of Mixed Methods
Both qualitative and quantitative research have advantages and limitations, as previously stated. However, both study paradigms have their purists (cf. Campbell & Stanley, 1963; Lincoln & Guba, 1985), which has resulted in a century-long paradigm controversy. Is it possible,then, to employ a research paradigm that would serve as a natural complement to these two research approaches, bringing them together organically? Mixed-methods research provides this opportunity. 

Pragmatism bridges the gap between quantitative and qualitative research by combining the two into loosely connected systems, or "open systems interacting at their boundary points" (Florczak, 2014). Compared to qualitative and quantitative research, mixed methods research is more specific, as it involves a mixture of qualitative and quantitative data, methods, methodologies and/or paradigms in a study or group of related studies.

The purpose of mixed methods research is not to replace either of these methodologies, but to combine their strengths and flaws in a single study as well as across multiple investigations. If one imagines a continuous research process as a scale, with qualitative research on one end and quantitative research on the other, this is what it looks like. Mixed methods research, ideally, should be in the middle of the scale, or cover a major portion of it. Mixed methods allows for the collecting of a wide range of data with a high level of detail. The real goal is to triangulate, which entails using different types of data collecting to validate each other, establish the authenticity of the data acquired, and explain the data's validity.

A mixed research approach to the research design process involves a number of aspects. First, timing. Should qualitative or quantitative research be undertaken first, given that mixed research incorporates qualitative and quantitative research? Does qualitative or quantitative research take precedence if there is a priority list? Second, weighing. Is it appropriate to give qualitative and quantitative research equal weight? Is it better to prioritize qualitative or quantitative research? How should a researcher proceed when confronted with a specific research question in terms of several research methods?

How does it function if both qualitative and quantitative research are undertaken at the same time in order to improve research efficiency and establish a hybrid research paradigm? Students, who are the subjects, are unable to do both at the same time. As a result, the time between collecting qualitative and quantitative data is relatively short. Assume that the sophomore of English department at a Chinese university are studying French as L3. The French lecturer notices that students are impacted by both L1(Chinese) and L2(English) when composing their texts. She wants to explore how the students' output in the third language was influenced by their first and second languages when they were writing in the third language. It is possible to do both qualitative and quantitative research based on this. Students may be invited to take a French writing test first, and then be interviewed in depth about how they used both their first and second languages to conceptualize their writing ideas during the writing process. This would also apply to how the writing was revised once it was finished. This strategy is based on a choice between two research paradigms.

5. Choice of Research Paradigm Based on Case Study
The goal of this paper on each of these research paradigms is to lay a comparatively solid foundation for educational research on learning strategies. Before presetting a case study, it's important to to be clear about what educational research is. What does educational research aim to achieve? 

Educational research is a scientific investigation into the processes of teaching and learning, students' and instructors' behavioral perspectives and qualities, the impact of institutional processes and regulations, and all other aspects of the educational process. The systematic collection and analysis of data relating to the field of education is an important part of educational research. Furthermore, educational research encompasses a variety of educational approaches and components, including student learning, teaching methods, teacher training, and classroom dynamics (Yates, 2004). Educational research is a method of answering questions regarding observations and experiences in the classroom that is organized, systematic, and disciplined. It is a strategy of acquiring and interpreting data that allows us to comprehend educational theory or explain educational experience in a structured manner.

One of the directions of educational research is the study of learning techniques. There are particular tactics that are utilized in the process of learning any subject, hence strategy-based teaching has some value. There has been a new growing trend in the research of learning strategies in recent years. It's especially well-suited to the discipline of psychology, where it's used to integrate self-regulated learning theory, for example. It is then more common in the process of studying English learning strategies. It is worthwhile to explore and investigate the process of learning methods in minor languages in greater depth. For instance, learning tactics for vocabulary. How is the experimental design and data collection carried out?

Option 1
To evaluate students' usage of learning strategies in the process of learning French vocabulary, the researcher created a closed-ended questionnaire. Students were asked to select the right answers based on their scenario from a list of 25 narrative questions about the usage of applicable methods.

For instance, “In French class, I'll keep an eye on the terminology my teacher employs.”
1=rarely 2=sometimes 3=frequently (choice of questionnaire format)

The students made their decisions based on frequency, which is a straightforward method of conducting quantitative research. The researcher decided to utilize a questionnaire and then analyzed the results to get to conclusions. Besides questionnaires, are there any other ways to investigate learning strategies?

Option 2
The researcher conducted 20 semi-structured interviews with sophomore French students. These 20 pupils have varying levels of French language ability. During their study, the researcher asked them to describe how they memorized and expanded their French vocabulary. Textual data was collected, transcribed, and analyzed through the transcription of the interviews in order to summarize which learning techniques the students had used in total and how successfully they had used them. Conducting interviews, which is a qualitative research method, is the major method.
Which of the aforementioned alternatives is the best? Quantification necessitates a number of assumptions, but do they cover all of them? This isn't always the case, though. Can Option 2 cover all pupils with only 20 people on the test? Is it possible to combine the two research methodologies mentioned above?
Option 3
Step 1: The researcher spoke with 20 French students and asked them to describe how they increased their French vocabulary during their studies. The researcher took notes on the students' responses in order to obtain textual data, and then did qualitative transcription, coding, and analysis to determine which typical learning strategies the students employed during their vocabulary acquisition process.

Step 2: The researcher designed and developed the French Vocabulary Learning Strategies Questionnaire based on the content of the interviews, which was administered to several hundred students studying French, for example, 234 students, as a way of understanding the use of various vocabulary learning strategies by students studying French at various levels. To put it another way, qualitative data were chosen first to construct the questionnaire, and then quantitative data were chosen to collect the data. That is, qualitative data comes first, followed by quantitative data. Is it therefore conceivable to shift the research strategy, i.e. sequential-quantitative first?

Option 4
If the researcher discovers a better questionnaire on French vocabulary learning procedures, he may tweak it slightly, translate it into Chinese, and distribute it to Chinese students studying French to see how they use it.

Step 1: The researcher surveyed 234 students studying French on their vocabulary learning practices using a questionnaire.

Step 2: Twenty high-level students and twenty low-level students were chosen to be interviewed and asked to describe how they had increased their French vocabulary during their studies. The researcher intended to see if the students employed the learning strategies stated in the questionnaire during the interviews. The researcher summarizes the use of and issues with learning strategies by recording the students' answers and collecting textual data for transcription, coding, and analysis, thus supplementing and enriching the questionnaire results.

But, if this questionnaire were created by a foreigner, would it be able to cover Chinese students' learning strategies? As a result, it must be supplemented and validated. Among the students who administered the questionnaire, the researcher may have chosen to interview 20 students who were high level French learners and low level learners again. This would be a significant quantity of qualitative study if 40 students were questioned once, for about half an hour apiece. The interviews would need to be transcribed, the transcriptions would need to be double-checked with the subject population to ensure correctness, and then coding and analysis would be required. It is often unrealistic for researchers to expect qualitative research to win by sheer numbers, as it is difficult to operationalize in practice. As a result, the third option is arguably more practically applicable in practice on a broad basis.



6. Conclusion

As a result of the preceding, qualitative and quantitative analysis both have their own research applications, as well as advantages and disadvantages. As a result, it's impossible to draw a blanket judgment about which study methodology is better. In the case of mixed research methodologies, the choice of research paradigm must be adaptable in terms of the characteristics or qualities of the relevant elements participating in the research based on different research contexts, research subjects, research preconceptions, and so on. If a mixed research paradigm is chosen, the question of whether qualitative or quantitative research should take precedence, as well as the proportion of the two research methodologies in the total research program and pre-determined findings, should be taken into account. In other words, specific issues must be investigated. These are crucial elements that the author of this essay will need to investigate more in her future research and studies.
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