A Critique of Quantitative Research Methods and Qualitative Research Methods

    This article is composed of three parts. The part is about quantitative research methods, and the second part revolves around qualitative research methods. These two sections cover methods according to their theoretical orientations, research types, distinctive features, reliability and validity as well as merits and defects. The last part reasons the methodology choice for a future project. 
Quantitative Research Methods
The theoretical perspectives for quantitative research methods are positivism and post-positivism whose epistemological orientation is objectivism. Positivists reckon that the truth is objective. Views and objects in the world are not dependent on consciousness (Crotty, 1998, p.59). In other words, the reality is out there regardless of whether people are aware of its existence or not. Positivism endorses applying observation and experience to acquire knowledge about the phenomenon (Bryman, 2012, p.28). While positivist perspective emphasizes the absolute objectivity, post-positivism acknowledges the impact of researchers’ background and values on the knowledge they acquire. Crotty (1998, p.88) indicates that post-positivists admit the research findings are neither totally objective nor undoubtedly definite. Besides, the reality obtained is only a part of the whole truth due to the limitation of researchers. However, both positivism and post-positivism are connected to natural science which attempts to acquaint the world through the description and the prediction of empirical evidence. 
Quantitative researches can be divided into experimental and descriptive non-experimental studies based on whether there is an intervention in the process. Experimental researches which are used to determine causal relationships include “true” experiments and quasi-experiments. Shaughnessy et al. (2006) point out that the researcher in a “true” experiment controls the setting and implements proper comparisons between control groups and test groups. On the contrary, a quasi-experiment is carried out in a real-life background (Vanderstoep and Johnston, 2009, p.147). It usually compares the results of a pretest to that of a posttest. The descriptive non-experiments can be categorized into surveys and correlational researches according to different purposes. Survey researches often try to describe a sample population’s attitudes, values or opinions with numeric data (Creswell, 2009, p.12). As for correlational researches, they focus on the degree of how two variables relate to each other. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Quantitative methods adopt a deductive path in which conceptualization comes before operationalization. First, the researcher needs to consider the concept or the construct carefully and allocate a clear conceptual definition to it, which means specifying the connotation of a concept. Neuman (2012, p.143) suggests that the definition of the construct is a “space” holding ideas and concepts. Conceptualization helps the researcher to draw a distinction between what will be investigated and what will be not. Then, an operational definition is raised to transform the abstract into the concrete. The operationalization further identifies the variables that are employed to measure the concept. Operational methods enable the researcher to collect data about a particular concept from reality. The data then can be referred to test the hypothesis or to answer research questions, which bridges the gap between the abstract concept with the empirical reality (Neuman, 2012, p.137). 
Variables serve as measurements to the concept or the construct. According to Creswell (2009, p.50), a variable is a feature or an element of an individual or an organization that can be measured. An independent variable is either a factor in experiments or a predictor in correlation research. It can be manipulated. The dependent variable which relies on the independent variable is the one that the researcher measures. The change of an independent variable may cause the dependent variable altering. In quantitative researches, the measurement which is a major concern is designed before data collection begins. The measuring procedure captures the concept in the form of empirical data since measurements assign numbers to objects on the basis of preset rules. As Vanderstoep and Johnston (2009, p.48) note, a variable can take on multiple distinct values. The collected data are linked to the scale of measurements. There are nominal measures, ordinal measures, interval measures and ratio measures. Nominal measures apply numbers or words to label the values of a variable into diverse categories. But the labels do not indicate the differences between values. Data gathered through ordinal measures can be ranked in ascending or descending order. Interval data is similar to ordinal data in that the labels of various groups is both a marker and an indicator of quantity. However, the distances between two adjacent categories are equal in interval data whereas the gaps between two adjoining groups in ordinal data are not specified. Ratio scale is the highest level of measurement with rank-ordering, equal intervals, ratio meanings and an absolute zero point (Christensen, Johnson and Turner, 2015, p.154). The absolute zero point in ratio data means the absence of objects. For instance, a student getting zero grade in the English test means he has not provided any correct answer or even has not written down anything in the exam. 
As the most salient characteristic of quantitative methods, measurement also influences the reliability and validity. Neuman (2012, p.141) remarks that in quantitative research with strong reliability, the numerical measure will not differ due to the change of researching process or instruments. So, reliability is relevant to consistency. Furthermore, in order to quantify a concept, it may be necessary to explore several indicators. Internal reliability concerns whether each indicator tends to produce the same scores in measurement. Bryman (2012, p.170) introduces the split-half method and Cronbach’s Alpha to calculate the correlation between indicators to estimate the internal consistency. In addition to reliability, validity should also be considered. If the indicators gauge the concept adequately, then there is a high validity in the research. Examining face validity is about inviting experts to evaluate whether the designated indicators can assess the target concept. Good content validity purports that all parts of the concept have been covered by indicators. Another consideration is criterion validity which involves concurrent validity and predictive validity. It centers on the extent to which test scores relate to outcomes. When inspecting concurrent validity, both the test scores and a contemporary standard are taken on to rate performances respectively at the same time. Nonetheless, predictive validity defines the degree to which the current test results are able to predict performances appraised by a future criterion.  
Apart from the foundations, research types and research procedures, the strengths and weaknesses of quantitative research methods are also important. Since the measurement is a significant feature of quantitative researches, most advantages are brought forth by it. First, Bryman (2012, p.164) proposes that measurements portray the detailed differences between categories, which reduces the probability of misinterpretation. Quantitative research methods offer fine-grained numeric descriptions about a certain construct, which not only explains the event but also supplies a precise estimate of the future. Second, Neuman (2012, p.134) argues that the measurement helps to observe what is otherwise invisible. Some scientific phenomena cannot be depicted without referring to numbers, for example, radiation and heat. Moreover, things such as attitudes and criminal rate cannot be sensed or observed directly. Third, since quantitative methods take the stance of positivism and post-positivism, the research attaches great importance to the objectivity. The data obtained are supposed to be unbiased. The impact of researchers is greatly minimized. Thus, quantitative research is replicable. In addition, the yardstick measurement increases the possibility of yielding consistent results over time even though researches may be conducted by other researchers. Fourth, quantitative researches can cope with a large number of samples. With the help of statistical models, the data can be analyzed in a relatively short time. Fifth, generalization is a preoccupation for quantitative researchers (Bryman, 2012, p.175). Hence, one significance of quantitative methods is to generalize the research findings to a larger scale of population.
However, there are some limitations of quantitative research. To begin with, Bryman (2012, p.179) believes that the reliance on the statistical instrument and the measurement process cuts off the association between the concept and everyday life. Although post-positivism admits the engagement of researchers, it advocates reducing the influence as much as possible since the researcher is the reason why the concept is not being fully comprehended. That is to say, in quantitative researches, the construct is regarded as “pure” and “true”, which excludes the impact of the sophisticated context. Then, the inquiry about connections between variables establishes a static view of social life (Bryman, 2012, p.179). Nevertheless, the social life is not fixed, and the analysis of correlations should mirror and adapt to the change. Next, larger samples mean higher accuracy of statistical findings. As a result, quantitative researches require a sizeable number of respondents, which sometimes is difficult to practice especially with a poor response rate. If the researcher wants to boost the response rate by reaching out to samples or reproduce another survey or experiment, it might be costly. Lastly, the statistic can illustrate the existence of the concept and the tendency within the construct while it fails to address the cause and the reason. 
Qualitative Research Methods
The theoretical foundations that underpin qualitative research methods are interpretivism, critical paradigm and postmodernism. Instead of following the ontological orientation of objectivism, interpretivism concedes that the reality is constructed by human beings, rather than being alone and objective. Therefore, unlike positivism favoring a formulation to understand the society, interpretivism concentrates on the individual comprehension about social behaviors to probe how the human mind attains the knowledge about the world. Social scientists need to take the subjective meaning of social actions into consideration (Bryman, 2012, p.30). Because of the emphasis on people’s understandings, the historical and cultural context are embraced. Crotty (1998, p.157) states that interpretivism contains symbolic interactionism, phenomenology and hermeneutics. Symbolic interactionism stresses how people endow meanings to a symbol based on their background and experience as well as how the symbol affects their daily interactions. Phenomenology advises people to “bracket” the preset viewpoint and to reexamine the phenomenon at first hand (Crotty, 1998, p.176). Hermeneutics recommends decoding meanings with reference to the historical and cultural framework.
The second paradigm for qualitative research methods is the critical inquiry which has its origin in sociology and political economy. It promotes that the reality is a product of power relationship. There are multiple realities given rise by varied historical, cultural and political contexts (Merriam and Tisdell, 2016, p.12). People inquire about knowledge through values. Therefore, critical researchers aim to provide critiques of the power relation and hopefully bring transformation (Tracy, 2020, p.53).
Another theoretical orientation for qualitative researches is postmodernism which is associated with poststructuralism. The core action of postmodernism is to deconstruct. Tracy (2020, p.55) summarizes that “post” scholars study the reality as fragmented, dynamic and plural knowledge. Diversity and hybridity are acknowledged by postmodernists who shed lights on individual perceptions and situated descriptive narratives as alternatives to abstract theories and encompassing solutions. 
In general, qualitative researches pay attention to people’s construction of knowledge and interpretation of experience. Nevertheless, each type of qualitative researches adds its characteristics to the basic form. Qualitative researches can be mainly classified into five groups. First, the phenomenological study is a kind of research in which phenomenology is a tool to investigate the essence of a universal experience (Merriam and Tisdell, 2016, p.26). It assumes that certain experience is encountered by more than one person. Although individual comprehension might differ, phenomenology is interested in the shared insight in preference to every single case. Second, ethnography scrutinizes the particular culture of a community within society. Values, beliefs, behaviors and languages are inspected as reflections of the culture. The third group is the narrative inquiry which depends on stories to research the lives of individuals (Riessman, 2008). The collected stories take place in a specific situation and are usually arranged chronologically by researchers when they retell the story. Fourth, Crewell (2014, p.101) explains that an event, an activity, a process, a program, a person or several people are surveyed as a case or cases in-depth in case studies. Case studies are characterized by a bounded system and the use of multiple research instruments. A geographical, time or context boundary is often included in the definition of the studied case since researches cannot look into every aspect about a case. However, case studies intend to offer detailed delineation about the case, so the sources of data such as interviews, observations, documents and artefacts should be as many as possible. The fifth type of qualitative inquiry is grounded theory. It concerns about inducing a theory, especially a substantive theory of a process (Merriam and Tisdell, 2016, p.31). Other theories from textbooks or other researches cannot attribute to the grounded theory since it is drawn from the collective data within a specific research.
Some features differentiate qualitative researches from quantitative designs. To begin with, qualitative researches mostly take place in natural settings. People’s interactions with each other and the non-contrived situation are what attracts researchers’ attention. Then, the researcher is a main instrument to collect data. Although various methods such as interviews, storytelling and observations may be employed, the researcher is the one who notes down, categories, codes and analyzes data. Next, the researching process is complex. Creswell and Poth (2018, p. 185) explicate that researchers are working back and forth between the themes and the database. They sum up themes from the data, and at the same time extracted abstractions are applied to examine the database. Tracy (2020, p.27) refers to the complicated process as abduction which denotes the combination of inductive and deductive approaches. Moreover, the design is emergent (Creswell and Poth, 2018, p.187). The predetermined plan might have to be modified after the research begins because qualitative inquiry tends to gather context-based data from the participants and the research may not be able to predict all issues that he will come across. Furthermore, qualitative researchers address cultures from the holistic point of view (Tracy, 2020, p.30). Different perspectives linked to the central culture or situation will be elucidated. Those aspects are similar to the branches of a tree. The goal of qualitative researches is to report the comprehensive and integrated picture of the tree instead of the details of every branch. 
Given the above characteristics, the reliability and the validity of qualitative researches are not identical with those of quantitative inquiries. Reliability in quantitative studies equals to replicability and consistency. However, in qualitative researches, behaviors and actions are not static. Hence, Merriam and Tisdell (2016, p.251) render the reliability lies in that the results are congruent with the data. It is difficult to replicate the findings in the second research. But if outsiders can achieve approximate conclusions with the same data, then the research is reliable. Creswell and Poth (2018, p.870) define the term in another stance and present the reliability intercoder agreement. Whether various coders agree on the name and the theme of a code is a matter that needs to be considered. While reliability deals with the extent to which results match with the data and insiders concur on coding, validity assesses the degree to which the findings are in accordance with the reality. Maxwell (2013, p.162) emphasizes on the correctness and credibility of descriptions, interpretations and conclusions. Descriptive validity stands for on what level that the researcher’s account is correct. Interpretive validity signifies whether researchers grasp what participants want to deliver. A strong theoretical validity indicates that the theory or the explanation provided in the report are in line with the collected data. External validity is also known as generalizability or transferability. The generalizability of qualitative researches touches upon the extent to which readers or users apply the findings to his or her own context (Merriam and Tisdell, 2016, p.256). Creswell and Poth (2018, p.859) suggest that the validity can be strengthened from the lens of researchers, participants and readers through strategies such as triangulation, member checks, prolonged engagement, peer review, reflexivity and thick description. 
There are some advantages in qualitative researches with high reliability and credibility. Firstly, the research framework is fluid and flexible so it can adapt to the changing reality and the incoming data. For example, follow-up interviews can be conducted with participants if researchers spot a valuable statement from previous interviews or observations even though the additional interview is not part of the initial plan. Secondly, qualitative inquiry centers on the lived experience, and the research is carried out in naturalistic settings, so the gap between the study and the application or implication in real life might be lessened. Thirdly, qualitative research methods enable participants to elicit their stories and opinions in detail. Compared with quantitative methods, there is more space for participants to interact with researchers, which brings forth more opportunities for two parties to negotiate. The power of researchers dominating the study and over participants might be reduced (Creswell and Poth, 2018, p.194). Fourthly, researches such as grounded theory can provide supplementary theories to a certain phenomenon. Fifth, Tracy (2020, p.32) raises “bricolage” as a metaphor referring to the process of qualitative researchers synthesizing disparate data. The information gathered from lived experience often display as unrelated pieces. Qualitative research methods make it possible to make sense of these discrete segments.
As for the drawbacks of qualitative inquiry, the first one is that it is a time-consuming process. Researchers have to spend much time engaging in the context, collecting data from participants, implementing analysis and finishing up lengthy reports. Qualitative data are mostly composed of words or sometimes pictures, which requires a greater time commitment of researchers. Second, researchers have to take more ethical issues into account. For example, the boundary for data collection needs to be set. Third, qualitative researches impose more pressure on participants. On the one hand, methods such as interviews may cost a considerable amount of time. On the other hand, observations might create disturbance to activities with which participants are occupied. Fourth, the findings might be heavily influenced by the researchers’ position. There is no one-set formulation or measurement in qualitative researches, and the data collected and analyzed by researchers are subjective. For instance, Creswell and Poth (2018, p.236) reveal their concern about researchers only uncover the positive results due to the “going native” effect.
Research Methods for A Prospective Project
The project intends to research on teacher cognition about grammar teaching and classroom feedback. Conversation analysis approaches and discursive psychology will be incorporated in the study to explore the relationship between teacher cognition and teacher behavior in the classroom as well as how teachers display cognition in the interaction with researchers and students.
Qualitative research methods are suitable for the project, and the reasons for the choice are based on the strengths discussed in the preceding part. First of all, teacher cognition is not stable and pre-defined assumptions. Li (2017, p.53) quotes Vygotsky (1986, p.218) and argues that thought, thinking and perceptions are part of a development process. Teacher cognition is varying as interacting with students and researchers. Quantitative methods are not sufficient to demonstrate the changing interactional process. Second, qualitative methods conduct researches on the basis of lived experience, which matches the project’s intention to study teacher cognition in the natural institutional context. In addition, conversation analysis approaches attach great importance to the non-experimental and practical nature of collected recordings. Experiments in which certain variables are manipulated by researchers are not part of the study. Third, teacher cognition is an inclusive concept which denotes beliefs and perceptions about almost every aspect of teaching practices. Although the project narrows down the concept by targeting on grammar teaching and classroom feedback, it is still difficult for numerical data to describe such a comprehensive notion. As Olafson, Grandy and Owens (2015, p.141) concede, the features of qualitative researches can respond to the complexity of the studied phenomenon. Fourth, the project is not going to test a hypothesis or prior assumptions about teacher cognition. Instead, a theory about teacher cognition in interaction will be proposed grounded on the collective data. Therefore, grounded theory is the type of research that will be covered in the project. Fifth, the data gathered are fragmented. It is a challenge for teachers to elicit their own cognition, and the statement might not represent what they actually believe. Hence, the researcher has to apply serval instruments to probe cognition. The data generated from those instruments are not necessarily systematic. In fact, they are dispersed, which can be addressed by qualitative methods due to the “bricolage” ability. Sixth, qualitative methods can be utilized in interdisciplinary or multi-approaches researches. The study of teacher cognition is a topic concerning educational researchers while conversation analysis as well as discursive psychology are in the category of researches in applied linguistics. The project involves both education and linguistic researches. Besides, the micro-analytic approach of conversation analysis cannot be conducted with numbers. Words and other descriptive data attained through qualitative methods make it possible to carry out conversation analysis and discursive psychology approaches. 
Classroom observation is going to be adopted. It helps researchers to accumulate ‘live’ and first-hand data in a real-life situation (Cohen et al., 2011). Olafson, Grandy and Owens (2015, p.142) comment that for one, researchers can move beyond the self-reported data, and for another, observations allow researchers to investigate the interaction in natural settings. The researcher will be a non-participant observer to video-record and take notes. Since verbal and non-verbal behaviors are considered, the project chooses to use video over audio recording. Li (2020, p.80) suggests that if it is possible, multiple recording strategies are recommended. One camera will be placed in the back of the classroom to capture the teacher’s remarks and movements while at the same time another camera will be positioned at the front recording the interaction both between the teacher and the students and among students. On the one hand, the recording will be transcribed and further analyzed with the help of conversation analysis and discursive psychology approaches. On the other hand, the observation and the written notes serve as supplements for the transcript. Ten Have (2007, p.95) reveals that from the perspective of conversation analysis approaches, the transcription itself is not data, and the process is a vital analytical tool. Therefore, when the researcher is transcribing recordings, he notices the particular events and concentrates on the dynamics of turn-taking and characteristics of speech delivery (Hutchby and Wooffitt, 2008). The same function of transcription is not only celebrated in the observation methods but also in the interviews which will be unfolded in the next paragraph. 
Pre-lesson interviews and post-lesson interviews will also be included. Pre-lesson interviews aim to provide an opportunity for teachers to voice their instructional goals for the lecture. Conversation analysis interprets the sequential organization related to the core institutional goal (Seedhouse and Walsh, 2010, p.131). Hence, identifying the teaching objectives is an essential step. The post-lesson interview is an open interview based on the stimulated-recall method. Video-based excerpts are offered as entry points to initiate the interview. The purpose is not to grasp the cognitive state of the teacher at that exact moment but to assist the teacher to reflect on the instructional decisions. The reflection process is an interaction between the teacher and the researcher. Besides, the stimulated-recall method minimizes the possibility of misinterpretation since both the interviewer and the interviewee have shared understanding on most terms if they are given the same extract in the discussion. 
Both recordings of classroom observations and interviews will be transcribed, and the research will emphasize on utterances, nonverbal details of the talk, gaze and gestures to disclose the connection between teacher cognition and pedagogical practices as well as how the cognition is demonstrated in the talk-in-interaction. 
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