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Abstract: In this article, I will talk about the following issues: Firstly, I elaborate that research methods are driven by research questions. Secondly, I talk about contributions of qualitative research and quantitative research to research questions respectively. Thirdly, I mentioned the differences between two approaches, and fourthly, I touch upon connections between qualitative and quantitative research. Finally, I will talk about my research question and preferred research method.
1  Research Methods Are Driven By Research Questions
To use quantitative or qualitative or mixed methods, it is a choice driven by types of research questions or the focus of the researchers. There are variety of research questions. These interrogatives suggest different sorts of research questions: How, When, Where, What, Is/Are, Do/Does and To what extent may be descriptive, Why is clearly explanatory(litoselleti, 2016).
For example, questions such as : (1)What is the differences between high aachieve students and low-achieving students in terms of the memory capacity? Or , (2) Do French teachers working in UK primary schools agree with the teaching of French to Year 6 primary school children? They are descriptive questions and question as “why do Chinese university English teachers hold these beliefs?” is explanatory. Different research questions drive different types of data collection, therefore generating different types of research methods. 
For example, to answer the question “why do Chinese university English teachers hold these beliefs? ” Researchers need to interview a cohort of English teachers to ask the reasons of these beliefs they hold, either through talking face to face or record through online methods, or through writing reflective dairy. So these data are in the form of words, which is non-numeric, therefore explaining the phenomenon qualitatively. And the conclusion of the research is emerging gradually during the process of interviewing or reading written materials, therefore reaching a  conclusion when research process finishes.
Differently, to answer questions “To what extend do high achieved students and low-achieved students differ in terms of the memory ability”, this is another way around. Firstly, to test memory ability of participants, researcher need to take the form of exams and will get the result of participants in the form of numbers (grades). Secondly, scores from different groups of participants will be analyzed, for example, in a way of T-test to evaluate significant difference. But the fundamental philosophy of analyzing scores is that event of little possibility is not going to happen. If it happens, the null hypothesis is turned down. The t-test itself contains the preset assumption/hypothesis that there is no significant difference between high-achieved students and low-achieving students in terms of the memory ability, but if the research result of P<0.01/0.005, the null hypothesis is rejected so that statistics prove mathematically that there is a significant difference between high achieved students and low-achieved students in terms of their memory ability in case that all the tests result are of normal distribution.


2. Contributions of Qualitative Research and Quantitative Research to research questions respectively
2.1 Qualitative Research’s contribution to research question
  Qualitative method is an exploratory approach used to define problems or find solutions, often employed to develop hypotheses or identify variables within a linguistic study. Research questions are often imbued with subjective characteristics by researchers, becoming an organic part of the research process, and conclusions will emerge during or after the process. Qualitative research aims to uncover problems and understand phenomena by analyzing students’ language learning procedures and performances such as writing or oral speech text, from various linguistic theories involved. Through qualitative research, people can obtain diverse information and creative inspiration, from teachers, textbooks, classroom settings etc, offering unique insights and observations to answer the research question. And conclusions can apply these findings to practical scenarios to improve work methods and enhance efficiency.
  Methods adopted in qualitative research provide deep insight to research questions and makes conclusions insightful and stimulating. One method is participant observation. This approach involves carefully observing the reasons behind people's actions and behaviors in the language classroom or language performing context, for example, the level of effort they exert, and their mistakes they make, the attitudes they show, in order to draw conclusions. Another method frequently used in qualitative research is case study, also known as individual case analysis. It is a descriptive research method that can be used to describe facts and explain phenomena. This method is widely applied . Case studies delve deeply into topics, helping researchers better understand complex social phenomena to answer the research question in a holistic and integrative way.
2.2 Quantitative Research’s contribution to research question
Quantitative Research also is known as numerical or quantitative analysis, is a method distinct from qualitative research, such contributing differntly to research questions.
Quantitative research focuses on how much or how many there is/are of a particular characteristic or it in linguistic phenomenon, thus to answer research questions in a directly numeric way. The answers to research questions in quantitative research are objective and independent .Quantitative methods use prediction, explanation, and validation to establish broad applicability, supported by reliability and validity measurements to ensure accuracy and dependability.
The great contribution of quantitative research is that it enables us to compare relatively large numbers of things/people by using a comparatively easy index especially in language study outcome performance evaluation. Due to that quantitative research is objective and concrete, thus it helps to eliminate bias and subjectivity to some degree to generate answers to research question, such making the conclusion for linguistic research question more objective and tentative to be generalized. Quantitative research focuses on analyzing and studying the quantitative aspects of lingusitic phenomenon, such as study outcome description, apptitute performance description, aiming to uncover the fundamental issues underlying numerical descriptions. This approach is widely applicable across various fields of social and linguistic field and production, including both in linguistic education and language learning. Quantitative research enables people to understand linguistic phenomena with greater precision, providing a critical pathway to accurately grasp the intrinsic rules of language learning development or language teaching development.
3. Differences Between Two Approaches
3.1 Firstly, two approaches present the results of research questions in different ways. 
The qualitative research process typically includes: identifying the research phenomenon, stating the research purpose, proposing research questions, understanding the research background, constructing a conceptual framework, sampling, collecting data, analyzing data, drawing conclusions, and building theories. The procedure involves including Validity Testing, Discussing Generalizability and Ethical Issues, Writing Research Reports, etc. These steps are not isolated or sequential in practice. Since qualitative research is inherently a continuously evolving and progressive process, they overlap, permeate each other, and often repeat in cycles. The primary methods for collecting materials in qualitative research are interviews, observations, and archival analysis.
Quantitative research, on the other hand, follows these steps: researchers analyze the subject of the study, make hypotheses, and propose questions. They then select standard methods to analyze and compare documents. Following this, researchers collect samples from the market, prepare and test the samples, and use scientific methods for rigorous data analysis before producing a final report. The results of quantitative research are primarily presented in the form of data, models, and graphs. 
3.2 Secondly, two approaches have different focuses.
Qualitative research focuses on changes in the qualitative aspects of things, relying on logic and history as its foundation. It uses extensive historical facts and specific life experiences as materials for analysis, employing methods such as logical reasoning and historical comparisons to draw conclusions. The findings of qualitative research can guide practical activities and serve as a basis and direction for quantitative research.
Quantitative research, in contrast, focuses on changes in the quantitative aspects of things. It is based on probability theory and social statistics. Quantitative research investigates real-world data through the measurement of social facts, using empirical measurement, statistical analysis, and model-building methods. The results of quantitative research are usually expressed through data, patterns, and graphs. The primary objective of quantitative research is to study the quantitative attributes of things and their dynamics. It aims to provide more accurate qualitative insights. 
4. Connections Between Qualitative and Quantitative Research
Qualitative research involves using the researcher as a research tool to conduct holistic studies of social phenomena in natural settings through various data collection methods. It employs inductive analysis to process and organize data, ultimately forming theories. Qualitative research aims to understand behavior and meaning construction through interaction with research subjects.Quantitative research, on the other hand, measures and analyzes the quantifiable aspects of things to test the feasibility of hypotheses proposed by researchers. In qualitative research, researchers often focus solely on the context in which behavior occurs, delving deeply into specific situations. The conclusions they draw are unique and contextually bound.
In contrast, the main tools for data collection in quantitative research are "non-human instruments" such as scales, questionnaires, or experiments. The data used in quantitative research are measurable and statistically analyzable. The conclusions derived from quantitative research are generally applicable beyond their original context.They are characterized by generalizability, universal applicability, and freedom from contextual constraints.
Qualitative and quantitative research each have unique characteristics. For example, qualitative research has advantages such as shorter research time, lower costs, and the ability to effectively reflect respondents' motivations and attitudes. It complements quantitative research well and has unmatched advantages in in-depth exploration. However, its drawbacks include limited representativeness, inability to provide specific and detailed information, and difficulty in detecting subtle differences between phenomena. Additionally, it is highly influenced by the subjectivity of the researcher.
In contrast, quantitative research is more scientific, making full use of mathematical knowledge. Its results are quantifiable, highly precise, and less affected by the researcher's subjectivity. However, since the final outcomes of quantitative research are often reports filled with large amounts of data, if these data are not effectively utilized and analyzed, the results may merely amount to a collection of numbers with little practical significance.
 In conclusion, to conduct quantitative research, one must first undertake some degree of qualitative research. Qualitative research serves as the foundation and prerequisite for quantitative research. Without qualitative insights, quantitative research becomes blind and meaningless. Quantitative research, in turn, makes qualitative research more scientific and precise, facilitating broader and deeper conclusions.
We should overcome the dichotomy between these two approaches, integrating qualitative and quantitative research to complement each other. This synergy can fully harness the advantages of both methods, enriching research outcomes and improving research quality. In fact, modern qualitative research often uses mathematical tools for calculations, while quantitative research must be based on qualitative predictions. The two methods are interdependent: qualitative research provides the basis for quantitative analysis, and quantitative research concretizes qualitative insights. Combining and flexibly applying both methods yields optimal results.
5.  My Research Question And Research Method. 

As to my research question, my topic is “The Impact of Executive Working Memory on the Coherence of Second Language Argumentative Writing”, and my research questions are
1.Do learners with different working memory capacities exhibit significant differences in the coherence of their argumentative writing?
2.Do learners with varying levels of inhibitory control show differences in the coherence of their argumentative writing?
3.Do working memory capacity and inhibitory control interact to influence the coherence of argumentative writing?

As the research questions involved data collection such as working memory capacity and inhibitory ability performace data, So I think my primary research method is mainly quantitative method driven. This set of questions involves two independant variables:working memory capacity and inhibitory ability test and nine indicators of coherence as dependable variables, they are all measured and collected in a numeric way, thus this research question is best delivered in quantitative way.
For example, two involved independent variables: working memory capacity and inhibitory ability, data will be collected this way: Students from three natural classes underwent working memory capacity testing, these students were then tested and divided into a high-capacity group and a low-capacity group .And 92 students were selected, ensuring no significant differences in their working memory capacities. These students were then tested for inhibition ability and divided into a high-inhibition group and a low-inhibition group according to their score higher or lower than the average level.
Working memory capacity data will be collected in this way: The E-Prime 1.0 software was used to conduct a working memory experiment in which subjects were required to judge the correctness or incorrectness of a mathematical equation after a series of words presented on the screen had disappeared, and subsequently to recall the words that had appeared before. The experiment consisted of 60 words, and one point was awarded for recalling a word correctly, and subjects whose recall accuracy was less than 50% would be eliminated.
 Inhibition measurement data will be collected: Subjects were asked to ignore the meaning of the text and instead name the colour of the printed text as quickly as possible while using the Stroop task. For example, if the printout was “red” but the text was green, subjects were asked to name “green”. The main focus was on the difference in response times between the consistent and inconsistent conditions, measured in milliseconds.
Essay test data will be collected: Subjects were asked to write an essay on the question “Do you think part-time job is important?” within 30 minutes in English in the same classroom, with requirements presented on the screen so all the participants could observe at the same time. The time allocation of 30 minutes is in line with the requirement in IELTS. The essays were assessed by two teachers with ten years of teaching experience according to the IELTS essay scoring criteria, then the two scores will be analyzed in terms of correlation coefficient to test their validation, and the average score of 2 scores was taken as the final score. All essays were analyzed for coherence level with Coh-Metrix and high-frequency vocabulary will be calculated with AntConc.
Statistic analysis will be conducted: Independent samples T-test is used to evaluate the coherence differences between G1 vs G2 and G3 vs G4; regressive analysis is adopted to evaluate how much the cognitive factors influence the argumentative coherence parameters within all participants. The results are as follows:
Table 1: Correlation analysis of working memory capacity and inhibition
	
	
	1
	2

	inhibition 
	Pearson correlation coefficient
	 
	

	
	P-value
	
	 

	
	(number of) degrees of freedom (physics)
	 
	

	Working memory capacity
	Pearson correlation coefficient
	 
	

	
	P-value
	 
	

	
	(number of) degrees of freedom (physics)
	 
	 



Table 2  Regression analysis for effect of working memory capacity on coherence

	
	R Square
	Coefficients
	P.
	F.

	Interreferentiality
	 
	
	
	

	Lexical specificity
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	Causality 
	 
	
	
	

	Discourse relevance
	 
	
	
	

	Verb coherence
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	 Intention
consistency 
	 
	
	
	



 Table 3  Regression analysis of the effect of inhibition on coherence
 
	
	R Square
	Coefficients
	p
	F

	Interreferentiality
	 
	 
	 
	 

	Lexical specificity
	 
	 
	 
	 

	Neighborhood overlap
	 
	 
	 
	 

	Causality relationship
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	Verb coherence
	 
	 
	 
	 

	Logic
	 
	 
	 
	 

	 Intention
consistency 
	 
	 
	 
	 


  
In conclusion, the research questions could be answered in thus quantitative way to help revealing the specific mechanisms through which working memory functions during writing, leading to the development of relevant working memory training and intervention to improve working memory and capacity and inhibition capacity, thereby enhancing writing coherence and overall writing quality. This research also offers practical insights for diversifying and enhancing L2 writing instruction with the result revealed by quantitative research.
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