Quantitative Method, Qualitative Method and Mixed Methods in Educational Research

Introduction

The methodology is crucial in research and is necessary for researchers to learn before conducting a research. The methodological knowledge and view of the researchers affect their choice of the research paradigm which directly influence the selection of specific research methods and tools that leads to the high or low quality of the research or even the failure or success of it.

At present, quantitative research and qualitative research are the two most widely used research methods for educational researching. According to Wang and Gu’s analysis of the evolution and trends of the research paradigms for International Education Science based on a bibliometric analysis of articles from 10 SSCI journals between 2010 and 2019, empirical researches such as quantitative researches and qualitative researches were the most widely used paradigms in international educational researching and are in a growing trend. To be specific, the result present that in the last ten years, quantitative research has always been the most important research method, accounting for 38.55% of all studies, followed by qualitative research, accounting for 31.74% (Wang and Gu, 2020, pp.135-138).

Purists of quantitative research and qualitative research advocate their paradigms as the ideal for researching and the debating last for almost a century(Howe,1988, pp.10) (Johnson and Onwuegbuzie, 2004, pp.14). Quantitative purists support that “educational researchers should eliminate their biases, remain emotionally detached and uninvolved with the objects of study, and test or empirically justify their stated hypotheses” whilst qualitative purists argue that it is “neither desirable nor possible” to set a strictly bounded experiment in educational research and is unfavorable to examine the causes and effects of the researching problem (Johnson and Onwuegbuzie, 2004, pp.14). In the fierce debate between the two sides, some scholars proposed the mixed research paradigm to combine the two together to take advantages of the strengths, reduce the disadvantages of both and improve the level of the research (Johnson and Onwuegbuzie, 2004, pp.14-15).

This essay will briefly analyze the differences between quantitative and qualitative research methods and discuss their advantages and disadvantages as well as the presenting of the mixed research and its superiority. In addition, combining with the own future research topic, the author proposes that the mixed researches is the most suitable method for this study and states the reasons for suitability and issues to be noticed.

Differences between quantitative and qualitative research

Punch (1998) stated that “quantitative research is empirical research where the data are in the form of numbers [whilst] qualitative research is empirical research where the data are not in the form of numbers”(pp.4). This way of distinguishing quantitative and qualitative research by whether the data was collected and presented numerical and non-numerical is the simplest and is agreed by many researchers(Wen, 2000, pp.89)(Robson and McCartan, 2016, pp.19)(Thomas, 2017, pp.214). However, it is inadequate to explain what the qualitative research and quantitative research is. We could distinguish the two methods from some other aspects. 

1. Differences in hypothesis

Before conducting a quantitative research, the researcher needs to put forward a hypothesis for the research problem and use the collected empirical materials to confirm or refute the hypothesis. It adopts deductive logic and focuses on explaining the facts. (Feng, 2010, pp.173)(Creswell, J. W. and Creswell, J. D. 2017, pp.124)

In contrast, at the beginning of a qualitative research,there is no “objectives (i.e, specific goals for the research) or hypotheses (i.e., predictions that involve variables and statistical tests)”(Creswell, J. W. and Creswell, J. D. 2017, pp.124). With the progress of data collecting, it gradually forms the research theme and "grounded theory" by using the inductive method. The qualitative research emphasizes the interaction with the research subjects and the understanding of the facts. (Feng, 2010, pp.173)

2. Differences in methods

Quantitative research mostly adopts the methods such as experiment and survey whilst qualitative research always utilize strategies of ethnology, anthropology, ethnography, naturalism, phenomenology as well as the specific methods included in above strategies, such as fieldwork, participation and observation, interview, text analysis, historical analysis and case study. (Zhang and Che, 2006, pp.100)

3. Differences in philosophy and epistemology

A general perception can be drawn from the concrete researching methods that the quantitative research borrows model of natural science and the qualitative research orientates to humanistic interpretation. To be specific, quantification reflects the spirit of positivism whilst qualitative research represents phenomenology, interpretivism and social constructivism influenced by the philosophy of humanism (Thomas, 2017, pp. 214). 

Quantitative research emphasizes to verify by reliable quantitative methods to obtain observable results based on the hypotheses deduced from previous theories. Qualitative research aims to comprehend the behavior of the subject and its causes and significance. It tends to interpret the social reality of individuals, groups and cultures in a specific situation. Thus, the subjects are studied in their natural setting and researchers should look at the world through the eyes of the subjects to seeks to explain ‘how’ and ‘why’ a particular phenomenon, or behavior, operates as it does in this particular context. (Denzin and Lincoln, 1994, p. 2)

The philosophy view of humanism regards the world as not only a social reality with multiple constructions, but also the product of individual subjective consciousness. Characteristics and the process of human behaviors are complex that is uneasy to find the universal behavior pattern for the subjective thinking and behavior of each individual will differ according to the context. Therefore, using the qualitative analysis method to conduct a study can enable the researchers to obtain a comprehensive and in-depth observation, description and interpretation to the investigation subjects and the context. (Johnson and Onwuegbuzie, 2004, pp.14-15)(Zhang and Che, 2006, pp.100)

On the contrary, the philosophy of the positivist scientific paradigm holds that the world is an external objective material entity, which is not subject to the control of human  consciousness and the restriction of the environment and the human society is no exception. In that case, the positivists encourage imitating the research methods of natural science to quantify the materials of the study, to conduct experiments, and to analyze with numeric data to detect the law or causality of the subjects. (Johnson and Onwuegbuzie, 2004, pp.14-15)(Zhang and Che, 2006, pp.100)

4. Differences in the relationship between researchers and researching subjects

Based on such philosophies, quantitative researchers assume that the relationship between the researchers and the research subjects is the relationship of subjects and the objects. They suppose the researchers can and should stay out of the research process without any emotional affection to the research and keep an attitude of "value neutral". Quantitative researchers take psychological phenomena as entities, in other words, they regard them as substantialities of the same nature of materials. 

However, most of the proponents of qualitative research oppose the dualism of “subject and object”. They think that cognition is not the reflection of subjects to the objects, but a  social construction. Any kind of cognition is influenced by values and ideology, and there is no cognition of "value neutrality". The subjective nature of life experience makes the objective quantitative method meaningless, hence the research approach to comprehend and explain is the best (Creswell, J. W. and Creswell, J. D. 2017, pp.207-208).

5. Differences in the role of the researcher

Accordingly, in quantitative research, researchers maintain the distance between researchers and subjects and conduct external control to ensure the objectivity of the research, in addition to realize the replicability of the same research in another environment with the same method to achieve the same results.

Qualitative research attaches importance to the relationship between researchers and the subjects. Instead of keeping the relationship of the subjects and the objects, the researchers and subjects are in an equally communicative relationship. In the actual research, it is the researchers taking themselves as a tool to observe, interact and communicate with the subjects to obtain the comprehension of the research problems. ((Creswell, J. W. and Creswell, J. D, 2017, pp.211)

Advantages and disadvantages of quantitative research and qualitative research

Scholars (Johnson and Onwuegbuzie, 2004)(zhang,2012)(Bryman,2012)(Robson and Mccartan,2016) found several advantages and disadvantages of the two approaches and the comparisons are as follows.

There is a distinctive advantage of quantitative research that is speed. The collecting of quantitative data is faster and the data is relatively easier to process by softwares with a high speed. The quality of data and its process is high and accurate. The result is often expressed by figures and graphs, which is visualized.

Qualitative research, in contrast, consumes a longer time to collect and more effort to analyze data. Although there are some qualitative research software, such as NVivo, which can help processing qualitative data, the expending of energy and time is much more than it in quantitative research. The result of qualitative research is mainly text description which is inadequate in the visualization.

Regarding the data collection, quantitative research relies upon a large data set to obtain a relative reliable result but qualitative research need not. On the other hand, however, qualitative research is hard to conduct when facing a large amount of samples.

Based on large number of random sample data, the result of quantitative research is universal, which can be popularized in various groups but the result of qualitative research can hardly achieve the replication and even harder to predict the future trends and actions as the data from the quantitative research being able to. 

Qualitative research is very effective for in-depth study and has obvious superiority in describing complex phenomena, providing information of case(s), analyzing it and comparing different cases. It is also able to describe and explain in depth the personal experience, the context and the background and environment of behaviour. On the contrary, quantitative research may not effectively reflect the real situation of the investigated object and its context. It may neglect or omit some special phenomena which leads the result to be too abstracted and generalized and overlook the individuality and particularity. Moreover, it is good at detecting the facts but is incapable to explore the reasons underneath. This is the most important argument for educational researchers  opposing quantitative research in educational research because education is complex for it depending on individuals and varying with the context. 

Quantitative research is usually conducted in a controlled environment, that is to say, researchers often build an environment to eliminate some interference to improve the clarity of the relationship of the experiment and its result. Moreover, researchers’ subjective intervention in the research is less than in the qualitative research hence the result is more objective and can be extended to explain the overall situation. However, it may also affect the validity and reliability of the research for the causality is over simplified. 

The classification of data collection in qualitative research is usually sorted artificially by the researcher himself/herself. Data collection is always accomplished in a natural status and is usually based on background, environment, condition and needs of stakeholders. Researchers often have a very clear understanding of the information of the subjects and are able to study in a dynamic process. However, like a sword being double-edged, because of the participation of the researchers in the whole research process, the result of the study is easily affected by their subjective ideas, thereby influence the accuracy, reliability and objectivity of the data and the result.

The above analysis presents us with a picture that qualitative research and quantitative research both have pros and cons in educational research. However, if we review them and look over at their strengthens and weakness, it is observed that the drawback of the one can often be complemented by the superiority of the other one. Therefore, many experts proposed that although derived from different assumptions and ground rules, the two approaches do not contradict but complete each other. (Thomas, 2017, pp.214) (Chen, pp. 117) (Wen, 2001, pp.65-66)

In a sense, the two types of researches are approaches aiming for the same essence from different angles, in different levels, and with different methods. They are two methods focusing on different aspects of the essence based on their differentiation in  ideology and researching tools. (Chen, pp. 117) In short, quantitative research answers the questions of “what” and “how much” and qualitative research explore and solve the problem of “why” and “how”. (Liang, 2004，pp.27)

We could utilize qualitative research when investigating a question or a case to achieve a comprehensive grasp of it, or when we need to know what a subject or a group is thinking. Quantitative research can provide us with a macro trend of the occurrence or development of events whilst qualitative research tells us why and under what circumstances the the subjects make such answers or reactions and what the deep thinking behind their responses is. After quantitative research, qualitative research can be a follow-up study to discover the internal relationship between findings obtained from the quantitative research, such as causal relationships and models. 

The mixed methods research

In this case, from the late 1980s, “many researchers rejected the incompatibility thesis and started advocating the pragmatic position that says that both quantitative and qualitative research is very important and often should be thoughtfully mixed in single research studies”. (Creswell, J. W. and Creswell, J. D. ,2017, pp.106)

1. Theoretical basis of mixed methods

Mixed methods, accompanied with its philosophy of pragmatism believes that the essence of a research method is to solve the problems, to be practical in use and to facilitate social justice. Pragmatism values the result of the research instead of the process and regard the best research design to be the one which “best help you answer your research questions” and achieve a pragmatic outcome. (Creswell, J. W. and Creswell, J. D. ,2017, pp.107)（Zhang and Che, pp.102)

2. The Advantages of Mixed Research 

Greene et al. (1989), concluded that there are five major benefits of conducting mixed methods research. The first is “triangulation” that enables a “convergence and corroboration result” for the same researching question. The second is “complementarity” to make the results from one method being elaborated, enhanced, illustrated, and clarified from the other method. Mixed methods research can identify paradoxes and inconsistencies so as to “reconstruct” the research. The fourth is “development (i.e., using the findings from one method to help inform the other method)”. Mixed methods research can use the outcome of one method to further instruct the other method and enable the two to develop mutually. Mixed methods research can also help “extending” the breadth and range for the researching approach varies accompanied with the change of inquiry components. (pp.255-274)

Educational research is a type of research that forms theory from practice, verifies theory with practice and aims at continuously improving practice. Mixed research is a research method especially suitable for educational research.

As an approach of multiple perspectives, theories, and research tools, the mixed methods can collect data from multiple sets and adopt multiple methods and epistemologies (Creswell, J. W. and Creswell, J. D. ,2017,pp.140). By using the two methods in the research, the advantages of quantitative research and qualitative research could be combined and the disadvantages could be effectively avoided. For example, qualitative research uses dialogues, text records, pictures and perhaps audio data, which can provide more abundant and vivid information to enrich the data and statistics of the quantitative research. In addition, the conclusion drawn from small-scale interviews of the qualitative research may be doubted. If so, quantitative research data through a large-scale survey could help with proving the reliability of its associated qualitative research. (Creswell, J. W. and Creswell, J. D., 2017, pp.140)(Creserll and Maietta, 2002. pp.143-184)

In educational research, investigators may need not only the overall results but also the detailed perceptions on a single phenomenon or concept. In this case, for example, researchers can combine the two methods to first investigate a large group of subjects to obtain the quantitative data and then select some of individuals for in-depth interviews and observations to have their specific views and ideas. In this circumstance, the merit of collecting both the quantitative data of closed type and qualitative materials of open type is proved the excellent method to solve the problem. (Creserll and Maietta, 2002. pp.143-184)(Creswell, J. W. and Creswell, J. D. ,2017,pp.24)

3. The approaches on how to mix

The ways of combining the qualitative and quantitative research together and conduct the mixed research can be briefly divided into two types: concurrent process to undertake both methods at the same time and sequentially process that commence it one after another(Creswell, J. W. and Creswell, J. D. ,2017, pp.139). Creswell(2018) demonstrates three core mixed methods designs: “the convergent design”, “the explanatory sequential design” and “the exploratory sequential design”. This classification is developed from Creswell’s (2003) 6 major strategies: “Sequential Explanatory strategy”, “Sequential exploratory strategy”, “Sequential Transformative Strategy”, “Concurrent Triangulation strategy”, “Concurrent Nested Strategy” and “Concurrent Transformative Strategy”. (Creswell, J. W. and Creswell, J. D. 2017, pp.245-251)

However, whatever the strategies or design model is adopted, researcher would follow the basic data analysis process of seven steps: “(a) data reduction, (b) data display, (c) data transformation, (d) data correlation, (e) data consolidation, (f) data comparison, and (g) data integration” (Onwuegbuzie and Teddlie, 2003, pp.22)

The suitability of mixed methods for the author’s future study

For the future study of the author--A Practical Study on On-line and Off-line Blended Teaching Approach in English Language Programmes for English Majors in Colleges in China, the mixed method is the proper approach.

1.  The suitability of the mixed method to this research
The purpose of this study is to explore an adaptive model of on-line and off-line blended teaching for modules of English major in Chinese universities, especially for the second-rate universities in small cities as the university the author is working in. The research plans to establish a teaching model based on two comprehensive English modules--the Integrated English and the Advanced English and test the teaching efficiency and the acceptability of the model from students and teachers as well as its possibility of popularization. The result is expected to provide experience for future research(es) to constantly improve the model, so that it can be applied to similar courses in similar universities and other modules for English majors.

At present, there are many pieces of research on on-line and off-line foreign language teaching and some of the teaching models have been experimented and tested in and out of China. However, this new teaching strategy is still in preliminary researching and experimenting. In Chinese universities, some professors have begun to take the lead in this teaching exploration in these two modules. However, due to the lack of detailed description and validity verification, these studies can only be used as an empirical reference and can not be indiscriminately imitated. Moreover, because of the complexity of the teaching, the result may vary with differences, such as students’ learning foundation, backgrounds of teachers, teaching conditions and mastery of information technology of students and teachers, etc. Even a teaching model repeatedly tested success is still required to be adjusted when applying to a specific context.

Therefore, in the early stage of the study, qualitative research will be adopted to collect, sort out, interpret and summarize information for establishing a teaching model suitable for the research subjects.

The second step is to carry out experiments on the teaching model among subjects. The research will imply the quantitative method to control variables and divide the students into the control group and the experimental group and teach them accordingly by the traditional teaching approach and the new teaching model. After a teaching cycle (one semester) of the experiment, the efficiency and generalizability of the new model will be tested by the quantitative method as well as the qualitative method as the triangulation.

Triangulation can help to obtain different but complementary data on the same question in order to better understand the problem to be studied (Morse, 1991, pp.120). In the research, quantitative research method can objectively and accurately detect and investigate all the research subjects and directly and visually reflect the result--whether it is effective and can be promoted. But for deep-seated and complex problems and phenomena, we should rely on qualitative research to provide clues and explanations. Qualitative research can deeply explore the teaching process from the perspective of teachers and students themselves, and provide situational, personalized and comprehensible information and materials with narrative ways or others. In addition, qualitative research can also find the shortcomings of the teaching model itself and the problems in the implementation process to facilitate the continuous improvement of the research in the future.

2. Issues to be noticed during the study

Although mixed research is proper for this research, it demands a higher capacity for researcher(s) to be in good command of both the quantitative and qualitative research methods a large amount of devoting. The ability of a single person may not be enough to complete the study, so that the joint effort of a team is in need.

In the process of the study, attention should be paid to the details. For example, questionnaires should be carefully designed and a pilot survey should be conducted; quantitative analysis should introduce advanced analysis techniques, such as correlation analysis and regression analysis to fulfill the value of quantitative method and distinguish it from qualitative analysis. In the use of qualitative methods, the scientificalness and ethic of data collection should not be neglected, and text data need to be coded and classified before processed. (An, 2010, pp.64)
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It should be noted that the results of the two types of data may be different or contradictory. However, if this occurs, it is not necessarily to be all bad for it proves on another side that the mixed methods is objective and reliable and reflects the significance of the triangulation. This will urge me to review the whole research, re-examine the problems and omissions in the model construction, teaching practice, research methods and researching process, so as to improve the whole research.

Conclusion

Choosing the right research method is the first step of the success of a research. Although the quantitative and qualitative research are the widely used approaches in educational research, they both have pros and cons. Fortunately, the mixed methodology helps combining the two methods to complement each other and achieve a    more scientific and comprehensive analysis to improve the reliability and validity of the research. The mixed methods research is judged the suitable researching approach for the author’s future practical study of a teaching model, however, the researchers should be cautious on selecting the best method according to each specific case and trying to avoid or make up deficiencies as well as bringing the superiority into full play.
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