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[bookmark: _Hlk117066874]An investigation into the appropriate research methodology to use for research
1 Introduction 
Research methodology is one of the most important elements in a research project as it sets the way for how the research will be carried out. Jansen & Warren, (2020) reiterate that this is the practical side of research laying out how the research is systematically designed to guarantee results that are reliable and valid and at the same time meet the aims and objectives of that research.

Though it may seem to be the most difficult segment in the research process, once it has been designed, it makes the work of the researcher much easier. Indeed Editorial Team, (2022) reports that by providing an explicit plan, the research process becomes smoother and more manageable, keeping the researcher on track. Additionally, the methods used to reach conclusions are better understood by the reader through the research methodology.

After defining the meaning of research methodology, this paper will explore the different approaches that can be used, highlighting some of their advantages and disadvantages. An investigation into the choice of a research methodology that befits different aims and objectives of the research will be made and various sampling methods will be examined to determine the most appropriate one for the research being carried out. Data collection methods will be discussed, and applicable ones identified after which approaches to analyzing data will be exposed. All these steps will provide the researcher with reliable and valid data needed to write the proposed research.
2 What is Research Methodology?
The best way to define the phrase research methodology is to break it down. Nayak & Singh, (2021) define research as an experimental and methodical search for vital information on an identified topic and can be seen as an authentic addition to existing knowledge that makes for its augmentation. Through study, observation, comparison, and experimentation, truth is verified, and following systematic methods using objectivity to find solutions to a problem is what defines research.

Nayak & Singh, (2021) state that methodology on the other hand is more of the strategies used to conduct the research as well as the guidelines, principles, and procedures that govern it. They agree with other authors that there is not one methodology that applies to all research problems but there is a variety to choose from, each having its strengths and weaknesses.

Patel & Patel (2019) define research as a methodical search for information that best suits a specified topic while methodology as the name suggests, is an orderly logical analysis of methods used in the research process. They add that it is a scientific study of how research is done by providing a systematic way to solve a research problem. Through methodology, the products and processes of scientific research are better understood.

According to Patel & Patel (2019), during research methodology, methods used are described and analyzed and resources and limitations are exposed. Furthermore, the research problem is systematically solved through various logical steps adopted by the researcher during the study of the research problem.

Al Kilani & Kobziev, (2016) relay that the study aims are delineated and clarified, and requirements befitting the research are identified during the research methodology; Quoting Brown and Holtham (2009), they add that the way to use procedures and techniques in the research design is addressed in the research methodology whose main aim is to provide clarity on the methods and processes to be used as well as address the research problems through discussion.

In a simplified manner, Opoku et al., (2016) write that the focus of research methodology is on the steps and tools needed to acquire pertinent data for the research study. They further dissect the term methodology as a philosophy that underpins the whole process of the research with the research design giving the plan of action that connects abstract hunches or beliefs to particular methods. They quote Mackenzie and Knipe (2006), who assert that a methodology is a comprehensive approach to identified research attached to a theoretical plan while the method has to do with the procedures and tools used in collecting and analyzing data.

[bookmark: _Hlk116647237][bookmark: _Hlk116127829]3 Qualitative Research Methodology
The research approach adopted is dependent on the research problem being handled. Paradis et al., (2016) report that when there are no clear solutions to a problem, qualitative research is employed as it is instrumental in providing information that leads to the answer to the research problem additionally this approach offers rich information from human experience that may invite further inquiry. Jansen (2021) adds that this research method provides rich information by exploring to better understand the intricacies of a phenomenon.

[bookmark: _Hlk116653203]Opoku et al., (2016) scribe that qualitative research takes a more naturalistic approach where an in-depth understanding of a social phenomenon is sought in a natural setting. This research is dependent on retrieving information from the daily life experiences of people as opposed to the logical statistics available. Information is gathered from biographies, case studies, and ethnographies to study human phenomena. By the use of techniques such as interviews, participant observation, and focus groups, pertinent information to the research in question is garnered.

Furthermore, Opoku et al., (2016) add that through the qualitative approach, the existing experiences and perceptions of the participants are accurately captured which is critical for the researcher. This approach not only gives initial awareness about what is being studied but it produces data that is rich and deep that can be used in the creation of new ideas for the research (Bhandari, 2020; Opoku et al., 2016)

Bhandari (2020)  and Jansen (2021) scribe that the collection and analysis of data that is non-numerical for understanding concepts or experiences are one of the characteristics of qualitative research and it is generally used for subjects in the humanities like education and sociology. In consonance with Thattamparambil (2020), they add that words, concepts, thoughts, or experiences are used to get a better understanding of people through literature reviews, case studies, focus groups, and interviews. Bhandari, (2020) appends that approaches like ethnography, grounded theory, action, phenomenological and narrative research are commonly used in qualitative research.

Open-ended questions can be included in the interviews and through focus groups, opinions can be collected via discussions of topics presented. If an in-depth study is needed, then a case-study approach would be recommended while the use of literature reviews would give published views of other authors (Thattamparambil, 2020; Bhandari, 2020).

3.1 Advantages and Disadvantages of Qualitative Research
According to Bhandari (2020) and Vaughan (2021) qualitative research is found favorable because the voices of the participants are heard, and it allows for adaptations of data collected and analyzed as fresh ideas arise. The collection of data in a natural setting allows for a meaningful insight into people’s experiences. Gaille (2018 ) and (Vaughan, 2021) supplement that its ability to bring more understanding of the attitudes of the participants makes any changes more effective as these are put into consideration. Additionally, it is more cost-effective as smaller samples are used due to the depth of information from each participant. 
[bookmark: _Hlk116735098]On the contrary, Vaughan (2021), points out that the smaller size sample does not provide a true reflection of the larger population making the data collected less accurate. Bhandari (2020) and Vaughan (2021) also state that qualitative research may be found to be unreliable as the data can be affected by uncontrolled factors. Additionally, because the researcher is primarily responsible for analyzing and interpreting data, it is usually subjective and cannot be replicated as the interpretation of the same data by other researchers may be very different. Gaille (2018 ), however, views this as an advantage because every perspective is recognized thus giving more accuracy to any conclusions made. He contends, however, that since the data collected comes from perspectives, its representation is not statistical and therefore difficult to measure. Furthermore, its reliance on the researcher’s experience may make it inaccurate especially if the researcher is not experienced in the industry or has poor interviewing skills and is unable to build relationships with the participants for the extraction of accurate data. He agrees with Bhandari (2020) on the impossibility of replicating the research due to the subjectivity of the researcher’s perspective, which complicates the verification of the data.

4 Quantitative Research Methodology
[bookmark: _Hlk116738207]Thattamparambil (2020); Jansen (2021) put forth that in quantitative, unlike qualitative research, the data collected is factual and is expressed using numbers and statistics. The University of Texas, Arlington (2022), scribes that through the exploration of numerical patterns strategies and assumptions are used to study social and economic processes, and this methodology is primarily used in the social sciences.

Thattamparambil (2020); Opoku et al., (2016), and (Bhandari, What Is Quantitative Research? | Definition, Uses & Methods, 2020) add that this data can be collected using surveys where questionnaires are sent to the participants through various channels. Experiments can also be used where data is collected from a test in a controlled environment. Cause-and-effect relationships are established through the controlling and manipulation of variables. In contrast, observations can be made in natural environments where the variables are not controlled. Researchers can also use data that already exists which may be referred to as secondary research, and include it in their analysis.

Opoku et al., (2016) quoting Fellows and Liu (2002) and Crosswell (2009) append that in quantitative research, quantitative phenomena and their relationships are systematically and scientifically investigated, and theories and hypotheses are tested using mathematical models. Furthermore, due to the nature of the research, it is found to be objective. Additionally, though quantitative research methodology captures reality, its methods are short-sighted and not flexible (Opoku et al., 2016).

This is the type of methodology a researcher would use to confirm or test a hypothesis like a correlation between two variables. If one wanted to find the correlation between teacher development and student achievement with a hypothetical belief that teacher development significantly improves student achievement, the quantitative research methodology would be recommended. Bhandari, What Is Quantitative Research? | Definition, Uses & Methods (2020) appends that this research method can also be used for descriptive research where an overall of your study variables is given or experimental research where cause-and-effect relationships between variables are systematically examined.

4.1 Advantages and Disadvantages of Quantitative Research
The use of standardized data collection makes quantitative research replicable and reproducible in alternative settings where the results can be statistically compared. Unlike qualitative research which uses small samples, large sample usage increases the validity of results when they are processed and analyzed. Additionally, the established and formalized hypothesis testing procedure ensures the reliability of data as the research variables, data collection, predictions, and testing methods are carefully considered before a conclusion is made (Bhandari, 2020; DeVault, 2020; Chukwuemeka, 2021).

DeVault (2020) adds that quantitative data collection allows for straightforward analysis of data and a smaller margin for subjectivity and error. There is also an attachment of prestige to a quantitative research model as it is often associated with advanced digital literacies that are impressive as they are quite incomprehensible by most people. Interestingly, it is also considered to take less time due to the underpinning statistical analysis (Chukwuemeka, 2021). Other researchers have found quantitative analysis easier, especially when using technological software and the ability to generalize conclusions to a larger group is possible with a sample study population (Anon, 2022).

In contrast, Bhandari (2020) and DeVault (2020), report that quantitative research may be found to be inadequate as it is found lacking in the explanation of complex research topics. Being numerical in nature attitudes and feelings are not well represented. Additionally, relevant observations may be missed due to predetermined measurement procedures and variables and the elimination of cultural and historical contexts during the collection of data may negatively affect the authenticity of the results.

DeVault, 2020) mentions the possibility of a subjective hypothesis if a question already known to the researcher is utilized for proof. He adds that like qualitative research, quantitative research can be misleading and subjective even though it is assumed otherwise due to its statistical nature.

The cost of this type of research is usually high especially when companies get involved (Chukwuemeka, 2021). Though answers to what, who, and when questions are well addressed using quantitative research methods, the how and why question and not well dealt with. The opinions and experiences of participants are also not handled well using this research approach. Participants are needed in large numbers which are cumbersome for the researcher yet the results do not make sense with a small-sized sample (Anon, 2022).


5 Mixed Methods
As the name suggests, a mixed methods approach involves a combination of qualitative and quantitative research methods. Jansen (2021) and Grad Coach (2021) write that some researchers may begin their research using qualitative methods to explore people’s feelings or ideas to get a better understanding of a situation and then use quantitative methods to test this or vice-versa and use quantitative methods to see the bigger picture of what is happening and follow this with qualitative methods to explore why it is happening the way it is. Thattamparambil (2020) summarizes this by saying that mixed methods utilize both in-depth exploration and numerical measurement, explaining that research may begin by interviewing participants about their feelings regarding a particular matter and follow this with a survey that will test these results on a larger scale. Alternatively, the researcher can begin with a survey and follow it by interviewing the participants to understand the reasons behind their feelings.

Stahl et al., (2019) report that mixed methods are promoted by people that uphold that combining the strategies produces better results while Grad Coach (2021) advises against using the mixed methods approach unless one is confident of their ability or believes it is the only way to get their research done effectively. Stahl et al., (2019) add that when methods are mixed, the goal is to bring together the findings that are rich in information and provide a deeper understanding of questions formulated during the investigation.

Anon (2022) believes that when qualitative and quantitative methods are combined, the results are better because the quantitative approach yields fact-based conclusions while the qualitative approach considers the answers to the participants’ choices.

Though the choice of using mixed methods may not be contested, for novice researchers, Grad Coach (2021) advises using either quantitative or qualitative as both may complicate the research process.

6 Choosing a Research Methodology
[bookmark: _Hlk116889291]Choosing the right research methodology is extremely important as it lays the foundation for how the research will be carried out. Bhosale (2022) states that making the right choice of research methodology can be very difficult and confusing but it is crucial so that the required information is collated and the final goals of the study accomplished. Furthermore, when the right research methodology is used, the study is more effectively understood.

[bookmark: _Hlk116890018][bookmark: _Hlk116890048][bookmark: _Hlk116892308]Grad Coach (2021); Jansen (2021) Opoku et al., (2016) Thattamparambil (2020), and Bhosale (2022)  mention three commonly used types of research, quantitative, qualitative, and mixed methods, that a researcher can choose from. Additionally, they point out 3 factors that guide the decision of the research choice. The nature of one’s research is the first factor in guiding one’s choice of methodology. If the aims are exploratory in nature to understand a situation, the qualitative methodology would be the choice to make. If the aims are to confirm a hypothesis or test hypotheses and measure or quantify something, quantitative research methodology is employed. Grad Coach (2021) and Bhosale (2022) advise taking into consideration, the approaches adopted by other researchers in the field of study that is similar to one’s research. There is prudence in recognizing and adopting what they have used. A third aspect they advise to be examined is the practicality of the research. The accessibility of the participants to be used as well as equipment and software, budgetary and time requirements, knowledge, and skills available should all be appraised while deciding the approach's practicality.

In taking steps to choose a research methodology, Bhosale (2022) recommends a clear understanding of what is to be researched before deciding how you are going to research. In other words, determine your goals, aims, and objectives. In addition, he recommends identifying your variables which will inevitably guide you to your concluding result. Furthermore, it is essential to read literature that is relevant to your research while examining the methodology used and the limitations experienced. He also advises creating a plan and acquiring resources to carry out research is critical as in some cases, though the area of research may be similar the collection of data may vary, and therefore critical that a decision is reached after much consideration regarding the limitation of data collection. After these steps, detailed documentation of all the steps taken including the time and resources involved must be made as it gives a clearer understanding of your research and facilitates the journey to your conclusion.

Grad Coach (2021) and Bhosale (2022) purport that qualitative research methodology is used when the research is inductive in nature. There is an exploration of people’s ideas and feeling and the approach is more flexible and open in nature. The data collected is word-based through focus groups or interviews and the samples drawn are small using qualitative data analysis techniques that include thematic and content analyses. On the other hand. Quantitative data analysis is more of a deductive approach that uses numbers and statistics and unlike qualitative methodology, the approach is closed and structured. With this approach, theories are tested and through surveys, numeric data is collected. Also, large sample sizes are used and statistical data analysis techniques are employed. Bhosale (2022) rightly adds that research is driven by choosing the right methods and implementing them correctly.

Opoku et al., (2016), scribe that no one research methodology has an advantage over another but as mentioned earlier, one’s choice is dependent on various factors surrounding the study. Through the methodology, steps, tools, and procedures that are pertinent to the research for the required data, are followed, and through the use of sampling techniques information is gathered from a section of the population.

If as a researcher, I choose to study the correlation between teacher professional development and student achievement in Uganda, since this is a hypothesis that needs to be tested, a quantitative approach would be recommended. If however, the research question is altered to find out the reasons behind the reluctance toward teacher development among local schools in Uganda, a qualitative approach would be recommended as this would require more of an investigation and exploration as to why this is so.
Jansen (2021) and Thattamparambil (2020) elucidate that it is essential to show why as a researcher you choose a specific methodology and how you applied it as opposed to just describing the methodology. The research question and problem statement must be answered through the approach adopted and throughout the research, the choices made must be related to the main purpose of the study.

[bookmark: _Hlk116312962]7.1 Qualitative Sampling 
[bookmark: _Hlk116895622]McCombes (2019) defines sampling as a group of people chosen to participate in a research study. This is because it is not usually possible to use all the individuals in a group in the conduction of the research. 

Gill (2020) annotates that qualitative and quantitative sampling methods are different thus critical that these differences are understood. She further states that when pertinent sampling methods are used, the rigor of the research is improved.

According to Shaheen & Pradhan (2019), qualitative researchers need to figure out how to choose samples for their study and they recommend random sampling as an important tool for analyzing variations among programs. Samples and events tend to be evaluated more carefully when resources and time are limited, through evaluation, focus on understanding significant events is made. When the study is on behavior differences, larger samples are used, and when the analysis is in-depth, a smaller sample is recommended. Information-rich samples are meaningful for qualitative research requiring high analytical techniques from the researcher. Theoretical and purposeful sampling are two techniques that have been used in qualitative research (Shaheen & Pradhan, 2019).

The two types of sampling methods McCombes (2019)  describes for qualitative sampling are probability sampling where random selection is made providing for strong statistical inferences to be made about a whole group and non-probability sampling where the selection made is not random and is sometimes based on convenience bringing ease to the collection of data. 

Zhao et al., (2018) cite simple random sampling as being used widely by qualitative researchers where each random sample is picked with an equal probability and this procedure is independently repeated several times. Alternatively, Etikan et al., (2016) explain that when a researcher has something specific in mind as well as a definitive audience, purposeful sampling is recommended. This is because of the specific qualities the participant possesses that are pertinent to the study. Here the researcher decides what he needs to know and selects individuals that can avail the information due to their experience or prior knowledge. It helps if the participants are not only knowledgeable but are willing to participate so that information garnered is rich and applicable to the research. McCombes (2019) adds that this type of non-probability sampling though may be biased, is cheaper and simpler to use. It is, however, important to ensure that the sample chosen is a good representation of the population. Furthermore, when the research is explorative in nature, nonprobability sampling is used as it aims to promote understanding of a research population that is small or under-researched.
7.2 Quantitative Sampling 
When data is collected randomly from representatives of the population QuestionPro (2022) and McCombes (2019) define this as probability sampling. This sampling is advantageous as the representatives chosen from the population are interested in the study and bias is ruled out due to the random selection of the participants.
[bookmark: _Hlk116901188]QuestionPro (2022) further explains that there are different types of probability sampling that include simple random sampling where a targeted demographic is included in the sample then systematic random sampling where the first unit of the sample chosen is selected randomly and the rest are selected in an orderly manner. Stratified random sampling is the third probability sampling explained by both QuestionPro (2022)  and McCombes (2019)  where the population is divided into sub-groups called strata, that possess a specific set of characteristics. Through this sampling, the conclusions made are more precise as every subgroup is well represented in the sample chosen.

8.1 Qualitative Data Collection Methods 
[bookmark: _Hlk116911727]To carefully collect data in qualitative research, deciding where and when the research will be done as well as who will be involved and how it will be done at the different stages is required. The researcher at this point is considered an instrument of data collection and a careful consideration of the context being studied not forgetting the participants and informants involved, must be made (Paradis et al., 2016).

[bookmark: _Hlk116912824]Paradis et al., (2016) continue to emphasize the importance of the data collection methods as the methodological and analytical approaches used, determine how the information is collected and what explanations it can produce. They further expound on various data collection methods used in qualitative research highlighting the use of questions used in surveys that are open-ended and are instrumental in capturing the participants’ beliefs, attitudes, and perceptions. If prepared well, these open-ended questions are specific and gather meaningful responses from the participants as well as provide a wide spectrum of answers. A range of techniques can be used in the analysis of data collected in this method.

[bookmark: _Hlk116401202]Interviews are another form of data collection Paradis et al., (2016) describe as part of qualitative data collection methods where pre-determined questions are prepared for individual interviews. These sessions can either be transcribed or recorded and may or may not be structured. Active listening and questioning with prompting and probing are needed and participants’ attitudes, perceptions, and specific responses to phenomena can be captured. Though surveys can achieve the same purpose, interviews provide rich in-depth data and because of this more time and resources are required to conduct the research and analyze it. In their description of focus groups which are another data collection used, the use of pre-determined interview questions is used in a group setting where the whole group’s experiences and responses give more of an all-round experience and information than an individual’s response. Reactions within the group are captured as well as the similarities and differences in their viewpoints. Usually, 8 – 10 participants are recommended per focus group to ensure that the discussion is rich and at the same time allow all the members in the group to participate.
Furthermore, observations are used to collect information through the use of our senses of sight, hearing, feeling, and scent. Through these senses, what people do and why they do it, is observed as opposed to what they perceive. This method of collection is a great way to document, understand and explore relationships, activities, and culture that participants may take for granted as they are accustomed to the way they do things. The final qualitative data collection addressed by Paradis et al., (2016) is the context analysis method where changes in organizational views on an identified topic are investigated or an investigation is carried out on a group of individuals’ written reflections. Here, textual analysis is used and the research question is used to determine the number of documents used in the analysis.

The Covid-19 pandemic as well as the advancement in digital literacies pushed researchers to incorporate new methods of data collection that were online. Archibald et al., (2019) report on the video conferencing platform, Zoom that enhanced the collection methods of both qualitative and mixed-methods of researchers. The use of digital technologies made the collection methods more cost-effective and able to cover a larger geographical area of participants. Quoting Braun, Clarke, & Gray (2017); Cater (2011); Deakin & Wakefield, (2014), Archibald et al., (2019) wrote that researchers further found this conduit more convenient, and flexible let alone more efficient to use. Additionally, Zoom provided for the recording and storage of interview sessions and ensured the protection of data that was highly sensitive. Meetings could be recorded in real-time and at the same time backed up on server networks that were remote hence preserving the data collected. However, this method can only be successful if the participants have access to digital technology and are trained to comfortably incorporate them into the study (Archibald et al., 2019).

Lobe et al., (2020) write that video conferences are the methods to be adopted in place of face-to-face interviews in this new era of digital technology adding that with the growth of digital technologies coupled with the complications of physical interactions created by Covid-19, people became accustomed to alternative lines of communication making data collection a whole lot easier.

8.2 Quantitative Data Collection Methods
[bookmark: _Hlk116978459][bookmark: _Hlk116979954][bookmark: _Hlk116979322]Sadan (2017) writes that the importance of this phase in quantitative research cannot be emphasized enough. The validity of the findings is improved by the quality of the data collected. The manner of data collection through this process is more structured than when qualitative methods are used. Anon (2022) and QuestionPro, (2022) add that the opinions, attitudes, and behaviors of the participants are measured to agree or disagree with a hypothesis. By using close-ended questions, a researcher collects numerical data which can then be quantified to reveal any significant statistics. QuestionPro, (2022) also relayed that charts and graphs can be used to illustrate quantitative data due to the statistical and mathematical nature of the analysis. Anon (2022) further recommends that objectivity is evident in the questions asked for accurate collection and analysis of the respondents’ data.

There are various ways that quantitative data can be collected. According to Anon (2022), a participant’s response is greatly impacted by the method of data collection. The way one responds in a focus group will be different from those participating in an experiment, making the context in which the research is done, critical. Additionally, a large sample population is needed as a much larger population will be represented by the results. This in some cases makes the research quite costly.

Anon (2022) and QuestionPro, (2022) highlight several quantitative data collection methods. Interviews, though can be also used for qualitative data collection, are usually adopted as the main method in quantitative data collection. However, unlike qualitative data collection, the interview questions are structured in nature and limited to a set number of questionnaires.

Surveys that can be created using various online survey software are most commonly used for online data collection. The behavior and the trust of the participants are legitimized by designing the surveys specially and the bulk of the surveys are made of rating scale-type questions and checklists.

Another method highlighted by QuestionPro (2022), is the use of observations. Though this is also used for qualitative data collection, during quantitative data collection, the observation is more structured and keen observation skills by the researchers are needed to garner numerical data that answers the “what” questions as opposed to how or why something is happening. During this time, researchers make systematic observations for example to determine the number of people at an event and the time and place that the event is taking place.

Document review as a method of data collection for quantitative research has been deemed by QuestionPro (2022) as one of the most significant methods of gathering data. They describe it as being practical and effective due to the documents being manageable and it providing additional data which strengthens the research. These documents for review include personal documents, public records, and physical evidence.

QuestionPro (2022) advises that whatever the method of choice for data collection, the data must be information that is meaningful, actionable, and of good quality. Since the analytical data is displayed in graphs and charts, it is comprehensive and precise.

9.1 Qualitative Data Analysis
According to Thattamparambil (2020) and Bhandari (2020), qualitative data analysis is quite challenging to analyze as it is represented by words, videos, audio, and images as opposed to quantitative results which are represented by numbers that are easier to analyze. She goes on to explain different approaches to qualitative data analysis that include qualitative content analysis where meanings of words or phrases as well as their position and occurrence are tracked. Identifying themes that develop in the course of closely examing data is what she refers to as thematic analysis while through discourse analysis the working of communication within social contexts is studied.

[bookmark: _Hlk116983776]Bhandari (2020) advises that during the qualitative data analysis, it is essential to begin by organizing your data which may necessitate transcribing the interview or typing any field notes. It is important to look for patterns or themes as the data is being examined, then develop a coding system that can be applied in the categorization of the data. Once this is complete, the codes must be assigned to the data which will assist in identifying themes that recur.

She further highlights various approaches that can be adopted during the analysis of qualitative data which all emphasize specific concepts though the process may be the same. Content analysis is used in the categorization and description of words, phrases, and ideas that are common, while in thematic analysis, themes and patterns are identified and interpreted. During textual analysis, the text structure, content, and design are examined while in discourse analysis, as the name suggests, communication and the effects of language in specific contexts are studied.

9.2 Quantitative Data Analysis
According to Bhandari, What Is Quantitative Research? | Definition, Uses & Methods, (2020) data should not be immediately analyzed after collection, but it is prudent for it to be processed first. He gives an example of the need for the transformation of words into numbers so that a statistical analysis may be carried out, in the case of surveys, to answer the research question. Bhandari, What Is Quantitative Research? | Definition, Uses & Methods, (2020) and Anon (2022) explain descriptive analysis as another mechanism that can be used in the analysis process where measurements of averages and variability are included in the summary of the researcher’s data and to visualize and check the data for any trends, frequency tables, graphs or scatter plots. Inferential statistics is another analysis tool that can be used where predictions or generalizations are made and the researcher can then test their hypothesis. Anon (2022) adds that comparative and relationship data are examples of inferential data. With comparative data, based on one or more variables, two or more target groups are compared, while with relationship data trends and relationships are highlighted based on variables given.

10 Conclusion
Choosing a research methodology is the most important part of the research project because it lays the foundation for how the research will be carried out after acquiring information about what is to be researched. The decision to choose from qualitative, quantitative, or mixed methods approaches is dependent on the research problem. If the research problem requires an understanding of a situation, a qualitative approach should be followed where through appropriate data collection methods an in-depth understanding can be obtained. If on the other hand, the research question is seeking to prove a hypothesis or correlation between variables, a quantitative approach should be followed where factual, numerical data is collected and compared. In some cases, a bit of both, called the mixed methods approach is adopted. This approach is only recommended by some authors if the researcher is sure, it is the best way forward.

Using the qualitative approach ensures rich data from participants as researchers can collect their ideas and experiences in a natural setting that is un-threatening. This method is also cost-effective since the samples required are small. However, the small samples may not be a true reflection of the larger population, making this approach inaccurate in some instances. It has also been described as subjective since it is dependent on the researchers’ interpretation.

The numerical and statistical nature of quantitative research makes it more accurate and objective. Additionally, the large samples used make the results more valid during their analyses. The downside of this approach is that it does not capture the feelings of the participants and is quite costly. Additionally, the complex technologies involved in the analyses of the results are quite intimidating to many researchers. 

The type of sampling used is also dependent on the choice of the research methodology as the sampling methods of qualitative and quantitative research differ. The data collection methods vary and though in some cases they overlap, the quantitative data collection methods are more structured and in cases like interviews, while the qualitative approach uses open-ended questions, the quantitative approach uses closed-ended questions. Researchers have found analyzing quantitative data much easier than qualitative data as it is easier to analyze numbers compared to conversations and feelings. 

In conclusion, before one makes the right choice of research methodology, the aims of the study, its practicality not forgetting information from other researchers, must all be put into consideration, so that the approach that most adequately meets the answers to the research question or hypothesis is chosen. This then determines the method of data collection and analysis which then paves the way for an accurate, valid, and reliable writing of the research report.
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