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ABSTRACT 

Purpose: To develop a holistic and comprehensive model of the research process which would 

help Ph.D. scholars in designing a robust and realizable research methodology during their 

Ph.D. program. 

Design/Methodology/Approach: Postmodernism philosophical paradigm; Inductive 

research approach; Observation data collection method; Longitudinal data collection time 

frame; Qualitative data analysis.  

Findings/Result: We determinedly believe that the DDLR model of the research process would 

cease all the predispositions, misconceptions, and misunderstandings about doctoral-level 

research and research methodology/design. As long as the Ph.D. scholars can understand all 

the sixteen steps of the DDLR model and make mindful choices in each step they will be able 

to convert a complicated Ph.D. journey into an intellectually challenging and interesting 

journey thereby generating original and significant research outputs. 

Originality/Value: Of course, we have not invented anything new in the DDLR model. But, 

for sure we have discovered a systematic way of arranging all the available steps of doing 

research in a well-thought-through process flow that is appropriate and applicable for 

scholars admitted to Ph.D. programs across disciplines. In addition, the DDLR model would 

enable Ph.D. scholars in designing a robust and realizable research methodology. There are 

several books, materials, blogs, articles, etc that are produced by many authors about research 

methodology. However, they have attempted to focus on a specific step of the research process. 

Developing the DDLR model is an attempt to collate all the existing knowledge about research 

methodology that is useful for Ph.D. scholars (to-be-doctorates). 

Paper Type: Conceptual model.  

Keywords: Research Methodology; Research Design; Research Process; PhD; Ph.D.; 

Coursework; Doctoral Research; DDLR Model; Research Onion; Postmodernism; Thesis; 

Research Article; Research Paper 

1. BACKGROUND : 

One thing Ph.D. scholars must always remind themselves of throughout their Ph.D. journey is the fact 

that they will be awarded a Ph.D. degree for doing doctoral-level research. Doing doctoral-level 

research and generating research outputs such as research articles and a thesis determines the probability 

of success in getting a Ph.D. degree. It is thus inevitable and imperative that Ph.D. scholars understand 

doctoral-level research in depth before even starting any of the steps in their Ph.D. journey. 

The doctoral-level research which is the single most important requirement of the Ph.D. program is 

cognitively demanding and intends to create researchers who can create new knowledge or interpret 

existing knowledge about reality by using different perspectives and philosophical paradigms. 

Knowledge sharing requires autonomy, quality time, a stress-free brain for deep thinking, and the 

freedom to look for more meaningful findings. This is the single most important reason for making 

doctoral-level research flexible wherein the scientific world gives autonomy to Ph.D. scholars to 

formulate their question and answer it within 3-6 years. Nevertheless, only 50% of scholars admitted to 
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Ph.D. in India completed, that too in ten years period. Various research studies have identified factors 

affecting the Ph.D. success rate across the world. To name a few a) scholar-supervisor/guide 

relationship; b) mentorship; c) dissertation process; d) role of the department; e) role of peer qualities; 

f) transformational learning experience provided; g) level of curiosity and interest in reviewing the 

existing literature; h) planning and time management skills; i) level of creative thinking and writing 

skills; j) amount of freedom in the research project; k) level of a supportive environment for Ph.D. 

scholars’ well-being; l) higher-education practices; m) supervisors’ research capabilities and gender; n) 

expectations set by the research environment; o) Ph.D. scholars’ expectations; p) support network; q) 

level of Ph.D. scholars’ socialization with the research community; r) Ph.D. scholars’ navigation system 

[1-45]. 

In addition to these factors available in the existing literature, another important aspect of such a low 

success rate is attributed to various complications that are sown by the research education system in 

India. Of which the key reasons are i) different terminologies for various components of doctoral-level 

research are given by different disciplines creating undue confusion in scholars’ minds and ii) data 

collection methods which just play the role of data collection and it is just one of the steps of the 

doctoral-level research process being portrayed as the research methodology/design [46]. 

In reality, a majority of stakeholders in the research education system have a lower level of clarity about 

the step-by-step doctoral-level research process that is standard across disciplines. This lower level of 

clarity and a misconception that doctoral-level research is different for different disciplines is making 

it difficult for Ph.D. scholars to design a robust and realizable research methodology/design. We believe 

that a Ph.D. program is one of the easiest degree programs in the world with the highest level of 

autonomy bestowed on Ph.D. scholars. But this reality is knowingly or unknowingly, intentionally, or 

unintentionally suppressed by a majority of stakeholders in the research education system in India. In 

other words, this suppressed reality has resulted in creating humungous confusion about doctoral-level 

research methodology/design among Ph.D. scholars in India. 

2. OBJECTIVE : 

There is a vast literature about the doctoral-level research process. In reality, Ph.D. scholars get 

confused with various terminologies about different types of research viz., descriptive research; 

exploratory research; analytical research; explanatory research; confirmatory research; basic research; 

applied research; qualitative research; quantitative research; empirical research; experimental research; 

primary research; secondary research; doctrinal research; non-doctrinal research and so on. Ph.D. 

scholars cannot avoid focussing on these terminologies as different institutes/universities/research 

supervisors/guides/mentors and the entire research education system in India use these different 

terminologies under different circumstances/contexts unknown to Ph.D. scholars. We determinedly 

believe that all these terminologies are related to either stages/phases or the levels of knowledge 

creation/development/modification in a chosen area of research and the standard research process 

remains the same for all the disciplines. The only change is the acceptable limits set at each stage of the 

research process by each discipline are different. To eradicate such humungous confusion among Ph.D. 

scholars across disciplines, we intend to develop a holistic and comprehensive model of the research 

process which would help Ph.D. scholars in designing a robust and realizable research methodology. 

3. THE DDLR MODEL OF THE RESEARCH PROCESS : 

We believe that the ‘Research Onion’ model [47] has only six layers and explaining just these six levels 

might not be helpful, especially for Ph.D. scholars across all disciplines [48]. However, the model gives 

us a foundation to extend the same further at each of these six levels and beyond. Based on our 

experience in research, teaching, and guiding research scholars in India and to avoid all these confusions 

we have designed 16 steps doctoral-level research process which is named as DDLR (Doing Doctoral-

level Research) Model. The DDLR model is illustrated in figure 1. 
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Fig. 1: The DDLR model of the research process 

 

We recommend Ph.D. scholars follow each step of the DDLR model to simplify their Ph.D. journey. 

Under any circumstances/contexts, they are suggested not to skip any of these steps. Of course, we have 

not invented anything new in the DDLR model. But, for sure we have discovered a systematic way of 

arranging all the available steps of doing research in a well-thought-through process flow that is 

appropriate and applicable for scholars admitted to Ph.D. programs across any discipline. In addition, 

the DDLR model would enable Ph.D. scholars in designing a robust and realizable research 

methodology. There are several books, materials, blogs, articles, etc that are produced by many authors 

about research methodology. However, they have attempted to focus on a specific step of the research 
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process. Developing the DDLR model is an attempt to collate all the existing knowledge about research 

methodology that is useful for Ph.D. scholars (to-be-doctorates). If the Ph.D. scholars can understand 

and follow every step of the DDLR model, they will be able to complete their Ph.D. program without 

any complications and with great joy. 

4. STEPS IN DDLR MODEL : 

In addition to shedding light on all the sixteen steps, a closer look at each of them reveals how the 

DDLR model functions as a whole. 

 

4.1. DDLR Step 1 – Formulating Research Question: 

A majority of research scholars (including a few ones who have completed their Ph.D.) have a 

predisposition in their minds that a ‘Research Question’ and ‘Research Topic’ are the same. We strongly 

recommend Ph.D. scholars come out of this false assumption. The research topic is a result of an effort 

to convert a complicated research question into an understandable, appealing, persuasive, and most 

importantly generalizable title for a research article or thesis. We suggest scholars convert their research 

question into a research topic only after the successful completion of step 1 of the DDLR model. A 

research question is a question that is yet to be answered or an answer that is yet to tested or verified. 

A good research question seeks to improve knowledge about a fact/phenomenon 

/reality/truth/effect/dependent variable/outcome variable, and it is usually narrow and specific. Step 1 

is the most significant step of the DDLR model and the Ph.D. journey. If the key objective of a Ph.D. 

scholar is to complete their Ph.D. in time and without any complications then they have to spend a 

significant amount of time framing/formulating the research question. Charles Kettering’s quote “A 

Problem Well Stated is Half Solved” suits this context. A research question well formulated is half 

answered and most importantly the moment scholars formulate their research question 50% of their 

Ph.D. journey is complete. Formulating a research question is also a structured process and must follow 

the steps listed below. 

(1) Identifying a Fact/Phenomenon/Reality/Truth/Effect/Dependent variable/Outcome 

variable/Endogenous variable based on Ph.D. scholars’ genuine interest. 

(2) Identifying Factors/Cause/Independent variables/ Input variables/exogenous variables based on 

a preliminary literature review and Ph.D. scholars’ genuine interest. 

(3) Identifying a research gap through a detailed literature review (mega literature review). 

(4) Defining research questions (descriptive or relational or causal) based on Ph.D. scholars’ 

competence and their research environment. 

(5) Refining the research question to achieve a manageable focus. 

Ph.D. scholars are recommended to dedicate at least one year of their Ph.D. journey to step 1 of the 

DDLR model i.e., formulating a research question. Many times, scholars are tempted to choose a 

research question/problem based on trending topics or their research supervisor/guide’s interest, or their 

institute’s research area of interest. It is fine to go with this option as long as scholars have verified the 

credibility of such a research question/problem by performing the preliminary and mega literature 

review tasks themselves. By any chance whatsoever if Ph.D. scholars miss this step then the probability 

of completing their Ph.D. program is very low. 

 

4.2. DDLR Step  – Choosing Research Philosophical Paradigm: 

The second step of the DDLR model is choosing a research philosophical paradigm. We are sure many 

Ph.D. scholars might think about wherefrom this philosophy entered the research process. They might 

also wonder why the term Doctor is part of their degree because most of them think that a Doctor is a 

Medical Practitioner. Ph.D. scholars must be mindful of the fact that they have joined a degree program 

that is abbreviated as Ph.D. This abbreviation has two components in it. Doctor and Philosophy. The 

meaning of a doctor is not a medical practitioner. In the olden days, medical practitioners were known 

as Physicians/Surgeons. Somehow the prefix Dr. and the name Doctor got attached to 

Physicians/Surgeons by dominant power relations. However, In Latin the meaning of doctor is ‘To 

Teach’ and the meaning of doctorate is ‘I Teach’. "Dr" or "Dr.", is used as a designation for a person 

who has obtained a doctorate. In many parts of the world, it is also used by medical practitioners, 

regardless of whether they hold a doctoral-level degree. In Greek, the meaning of Philosophia is ‘Love 

of Wisdom’ or ‘Pursuit of Knowledge’ or ‘A System of Thought’. Philosophy means, studying 
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fundamental and general questions about a) mind; b) language; c) values; d) knowledge; e) reasoning; 

f) existence; g) reality. The practitioners of philosophy were known as Philosophers till the 19th century 

and now they are known as Researchers. Philosophy plays an important role in a) critical thinking; b) 

deeper reflection about concepts, methods of inquiry, value claims, and other perspectives; c) imparting 

knowledge about rigorous analysis, sound argument, critical examination, consistent thoughts, 

systematic thoughts, and writing skills.  This is the single most reason why Ph.D. scholars need to 

understand the importance of step 2, check for available research philosophical paradigms and choose 

the one which is appropriate to answer their research question formulated in step 1. There are many 

philosophical paradigms. A few of them are listed below. 

(1) Positivism/Objectivism – Objectively reflecting on reality. 

(2) Interpretivism/Subjectivism – Subjectively reflecting on reality. 

(3) Critical Realism – Distinguishing between the real and observable. 

(4) Postmodernism – Challenging knowledge claims. 

(5) Pragmatism/Mixed – What works is reality. Not committed to or limited by one specific 

philosophy. 

Ph.D. scholars should be aware that a Ph.D. holder is the one who can teach (the real meaning of Doctor) 

the pursuit of knowledge (the real meaning of Philosophy). A teacher without a Ph.D. can only teach 

what is written in a textbook (existing knowledge claims) and/or based on his or her own experiences. 

This does not mean that Teachers without a Ph.D. degree are not capable of teaching the pursuit of 

knowledge, there are a few Teachers better than many Ph.D. holders, but the number of such Teachers 

is very low. 

 

4.3. DDLR Step 3 – Choosing Research Approach: 

The research approach is a way of reasoning about the relationship between the dependent (fact) and 

independent variables (factors) of the research question. Reasoning, on the other hand, is limited to the 

conscious production of thought with the use of logic, it is the act of moving toward an understanding 

of the relationship between variables of a research question. The research approach is also about 

deciding whether to i) build/construct a new theory about a relationship; ii) test/verify an existing theory 

about a relationship; iii) deconstruct/modify/rationalize a theory about the relationship. The theory is a 

statement about the relationship between dependent and independent variables limited to a specific 

context and units of analysis. However, such a statement is a result of many hypotheses tested enough 

times that we can make a general rule that accounts for the dependent variable (fact). 

Step 2 of the DDLR model is the base for Ph.D. scholars to choose a research approach in step 3 as the 

research philosophical paradigm they have chosen in step 2 is the key driver for the selection of a 

research approach. There are three main types of research approaches listed below. 

(1) Deductive approach (testing an existing theory) 

(2) Inductive approach (constructing a new theory) 

(3) Abductive approach (deconstructing/modifying/rationalizing a theory) 

Before choosing any one of these research approaches, the Ph.D. scholars must understand each one of 

them in-depth, especially concerning the research duration required by each of these approaches.  

 

4.4. DDLR Step 4 – Choosing Data Collection Method: 

Data in Greek is ‘to give’/‘given’. It belongs to the family of information, knowledge, and wisdom. 

Data can be in the form of numbers, words, images, ideas, preferences, opinions, perspectives, 

behaviors, and attitudes. Data is the lowest unit of information from which other measurements and 

analyses are done. Data comes from observations made upon variables of a research question. There 

are two types of data viz., a) primary data, which is original, authentic, reliable, objective, valid, and 

most importantly unpublished before, and b) secondary data which is already published by other 

researchers or agencies that are open for all to access. Ph.D. scholars are required to use primary data 

to conclude their research. However, concluding the research using just the secondary data is also 

possible as long as their research findings are original and contribute to creating new knowledge or 

interpreting the existing knowledge in a completely different way. 

The data collection method (also known as a research method and misinterpreted as research 

methodology by a majority of researchers) is a strategy that is a long-term, actionable, practical, and 

competitive path, chosen for achieving key research objectives. It is a higher level of decision-making 
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in the Ph.D. journey that determines the repeatability of scholars’ research results which is a measure 

of the ability of the data collection method to generate similar results for multiple preparations of the 

same sample. It is a scientific/systematic/scholarly way of collecting data from the units of 

analysis/samples to answer the research question. An appropriate data collection method depends upon 

a) type of research question; b) research philosophical paradigm choice; c) research approach choice; 

d) time and resources available for data collection; e) Ph.D. scholars' competence. Choosing one among 

many data collection methods is one of the important decisions scholars need to make during their Ph.D. 

journey. We have come across many ways of grouping the available data collection methods in 

textbooks and literature which is also one of the reasons for creating confusion among Ph.D. scholars. 

But we have made two important groups of data collection methods available for Ph.D. scholars to 

choose as listed below. 

 Noninteractive data collection methods wherein there is no or minimal interaction between 

researcher and units of analysis/samples/respondents/subjects/groups. 

 Archival 

 Observation 

 Meta-analysis 

 Interactive data collection methods wherein there is an interaction between the researcher and 

units of analysis/samples/respondents/subjects/groups. 

 Focus Group Discussion 

 Action Research 

 Ethnography 

 Grounded Theory 

 Case Study 

 Phenomenology 

 Survey 

 Experiment 

Before choosing any one of these data collection methods, Ph.D. scholars must understand each one of 

them in-depth, especially concerning the research duration required by each of these data collection 

method. We strongly recommend they must know their competence, time, and resources available for 

them to collect data, and most importantly their research environment before finalizing a data collection 

method in step 4 of the DDLR model. There are three scholarly ways of choosing the best primary data 

collection method listed below [47]. 

(1) Mono-method Choice - Using just a single method of data collection to answer a research question 

is known as the mono-method choice. In this type, Ph.D. scholars will be choosing any one of the 

eleven primary data collection methods. 

(2) Mixed-method Choice - The use of two or more primary data collection methods 

simultaneously/concurrently to answer one research question is known as a mixed-method choice.  

Here the combined methodology generates one data set and most importantly the data collection 

period shall be the same.  

(3) Multi-method Choice - In this type, a wider selection of primary data collection methods is used to 

answer just one research question. Here the Ph.D. scholars will be dividing their research into 

separate segments/stages/phases, with each sequentially producing a specific dataset, and the data 

is collected in different collection periods. Simply put, scholars would want to collect data using 

different primary data collection methods sequentially to be able to confidently claim their research 

findings. 

We cannot rank the above three method choices in any order of preferences. All of them have their 

merits and demerits. However, the quality of a Ph.D. thesis is determined by the type of primary data 

collection method choice a scholar has made. What is important is the level of evidence that is required 

to defend/justify Ph.D. scholars' hypotheses/logical assumptions and research findings. In addition to 

the level of confidence, other factors that play an important role in choosing one of these methods 

choices are the level of authenticity, validity, reliability, and generalizability required to claim their 

research findings. 

 

4.5. DDLR Step 5 – Choosing Data Collection Time Frame: 

The primary data collection methods tell us ‘how’ to collect data and once the Ph.D. scholars have 
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chosen this ‘how’, now in step 5 of the DDLR model they need to decide ‘when’ to collect the primary 

data using the data collection method choices chosen by them in step 4. There are two main types of 

time frames available to collect the primary data to answer a research question listed below. 

(1) Cross-sectional time frame (data are gathered just once). Collecting data from many different 

respondents/subjects/participants/units of analysis/samples/individuals/groups at a single point 

time (just one-time). 

(2) Longitudinal time frame (data are gathered over a period). Collecting data about the same 

variables/respondents/subjects/participants/units of analysis/samples/individuals/groups several 

times continuously over a period through repeated observations. A longitudinal time frame of data 

collection can be achieved in three different ways viz., a) panel study; b) cohort study; c) 

retrospective study. 

We cannot rank the above time frames of data collection in any order of preferences. Both of them have 

their merits and demerits. However, the quality of a Ph.D. thesis is determined by the type of primary 

data collection time frame choice a scholar has made. What is important is the level of evidence that is 

required to defend/justify Ph.D. scholars' hypotheses and research findings. In addition to the level of 

confidence, other factors that play an important role in choosing one of these methods choices are the 

level of authenticity, validity, reliability, and generalizability required to claim their research findings. 

 

4.6. DDLR Step 6 – Deriving Sample Size for Data Collection: 

In step 4 and step 5 of the DDLR model Ph.D. scholars have chosen ‘how’ and ‘when’ to collect primary 

data respectively. Now in step 6, scholars need to finalize ‘from how many’ respondents/participants/ 

subjects/cases/groups/units of analysis/samples they require to collect the primary data. Step 6 is one 

of the easiest steps during the Ph.D. journey as the scholars will get the help of a ‘facilitator’ famously 

known as statistical techniques. 

Ph.D. scholars must be aware that they are interested in studying a population/universe/group but 

unfortunately, it is impossible to collect primary data from the entire population of the research question. 

Statistical techniques help to scientifically arrive at an ideal sample size for collecting data and the only 

way to avoid statistics during step 6 is to collect data from the entire population (known as Census). 

However, statistical techniques can only help derive the sample size through standard formulas, but 

scholars need to know/decide on a few components of these formulas listed below. 

 Decision 1 – Population size 

 Decision 2 – Sample Proportion 

 Decision 3 - Margin of Error and Confidence Interval 

 Decision 4 – Confidence Level 

Once all the above four decisions are made, then actually the work of scholars is done. Now they need 

to enter the numbers of all these decisions into the standard sample size formula to derive the sample 

size for the primary data collection. There are two standard formulas for calculating the sample size 

suggested by William Gemmell Cochran [49] such as, 

i. Formula 1 – When the scholars know the exact size of the population of their research question. 

ii. Formula 2 -  When the scholars do not know the exact size of the population of their research 

question. 

Upon deriving the sample size, set the final sample size as 20% higher than what is derived using the 

formula. The additional samples are recommended as there are chances that the samples chosen might 

not respond to or they might answer a few questions without much deliberation, or they might not turn 

up during the data collection process. 

 

4.7. DDLR Step 7 – Choosing Samples from Population: 

In step 4, step 5, and step 6 of the DDLR model Ph.D. scholars have chosen ‘how ’, ‘when’, and ‘from 

how many’ to collect primary data respectively. Now in step 7, they need to finalize ‘from whom’ 

(respondents/participants/subjects/cases/groups/units of analysis/samples) to collect the primary data 

that are representing the population of the research question. Step 7 is also one of the easiest steps during 

the Ph.D. journey as the task is to only choose one of the nine available techniques. Choosing the right 

samples from the population is also known as the sampling/sampling technique. Though the procedure 

of selecting a sample differs according to the type of sample selected, certain fundamental rules remain 

the same that are listed below. 
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 The group or universe or population must be defined precisely. 

 Before choosing the sample, the unit of analysis/sample should be defined precisely. A clear 

description of the sample based on the research question is mandatory.  

 The appropriate source list which contains the names of units of a group or universe or 

population from which the sample is to be selected should be prepared beforehand in case it 

does not already exist. 

 The size of the sample to be selected should be pre-determined as explained in step 6. 

A few available sampling techniques are listed below. 

i. Non-random/Non-probability sampling 

a. Judgemental/Purposive sampling 

b. Quota/Dimensional sampling 

c. Convenience sampling 

d. Snowball sampling 

ii. Random/Probability sampling 

a. Simple random sampling 

b. Systematic sampling 

c. Stratified sampling 

d. Cluster/Area sampling 

e. Multi-stage sampling 

 

4.8. DDLR Step 8 – Choosing Data Collection Instrument: 

In step 4, step 5, step 6, and step 7 of the DDLR model Ph.D. scholars have chosen ‘how’, ‘when’, 

‘from how many’, and ‘from whom’ to collect primary data respectively. Now in step 8, they need to 

finalize ‘using which instrument’ they will collect the primary data from the samples they have chosen 

from the population of their research question. Step 8 is also one of the easiest steps during the Ph.D. 

journey as the scholars’ task is to only choose one or more data collection instruments from many 

available. There are four main categories of data collection instruments in research listed below. 

(1) Mechanical instruments 

(2) Electrical instruments 

(3) Electronic instruments 

(4) Human instruments 

It is easier to select a Mechanical, Electrical, or Electronic Instrument. However, it is difficult to select 

a Human Instrument. Scholars are allowed to choose any one of the following ways of finalizing a 

Human instrument for primary data collection as detailed below. 

 Adoption - In situations when there are existing Human instruments that are appropriate to 

measure variables then taking all the questions/items from an existing instrument is allowed 

and this is known as adoption. Scholars are not allowed to change any questions/items, and this 

is feasible only when the context/environment of the research study is the same.  

 Adaption - Taking most of the questions/items from an existing/proven/reliable Human 

instrument is known as adaptation. Scholars are allowed to make changes to a few existing 

questions/items to make them appropriate and match the context/environment of their research 

question. 

 Development - In situations wherein, scholars are unable to adopt or adapt an existing Human 

instrument then creating/developing a new Human instrument with all the questions/items in it 

being new is the right way and this is known as development. The only chance for Ph.D. 

scholars of Social Sciences, Economics, Management, and disciplines other than Basic 

Sciences, Engineering, and Technology to own a Patent is to develop a new Human instrument. 

 

4.9. DDLR Step 9 – Checking Calibration, Validity, and Reliability of Data Collection 

Instrument: 

Once the Ph.D. scholars have chosen ‘how’, ‘when’, ‘from how many’, ‘from whom’, and ‘using which 

instrument’ to collect the primary data in steps 4, 5, 6, 7, and 8 of the DDLR model respectively now 

before collecting the data they need to check the calibration, validity, and reliability of the data 

collection instrument they have chosen in step 9 of the DDLR model. Reliability and validity of the 

data collection instrument are concepts used to evaluate the quality of research. They indicate how well 
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a method, technique, or test (instrument) measures something. Calibration defines the accuracy and 

quality of measurements recorded using a piece of Mechanical, Electrical, or Electronic instrument, 

reliability is about the consistency of a measure, and validity is about the accuracy of a measure. 

A measuring device should be calibrated i) according to the recommendation of the manufacturer of the 

device, ii) after any mechanical or electrical shock, and iii) periodically (annually, quarterly, monthly). 

There are four steps to check the validity of a human instrument viz., i) face validity; ii) construct 

validity; iii) content validity; iv) criterion validity. Ph.D. scholars need to be aware that all these steps 

are mandatory in case they have chosen a Human instrument that is either ‘adapted’ or ‘developed’. In 

case they have decided to ‘adopt’ an existing Human instrument then checking the validity of the 

instrument is not required. 

There are five steps to check the reliability of data collection when using Human instruments viz., i) 

test-retest (this is also required for Mechanical, Electrical, or Electronic instruments); ii) parallel forms; 

iii) inter-rater; iv) split-half; v) internal consistency. Scholars need to be aware that all these steps are 

mandatory irrespective of the type of Human instrument they have chosen in the previous step 

(‘adopted’, ‘adapted’, and ‘developed’). 

It is very important to ensure mentioning the results of the calibration, validity, and reliability of the 

data collection instrument in a majority of sections of a research article and Ph.D. thesis. 

 

4.10. DDLR Step 10 – Collecting Data: 

Only when the scholars have chosen ‘how’, ‘when’, ‘from how many’, ‘from whom’, and ‘using which 

instrument’ to collect the primary data in steps 4, 5, 6, 7, and 8 respectively and checked the calibration, 

validity, and reliability of the data collection instrument in step 9 of the DDLR model, they can now go 

ahead and collect data from respondents/participants/subjects/groups/units of analysis/samples that they 

have chosen from the population of their research using a particular sampling technique. They need to 

know that step 10 of the DDLR model is the most important step that determines the authenticity, 

originality, reliability, validity, generalizability, and overall quality of their Ph.D. thesis and research 

articles. They need to ensure they give utmost importance to this step. We strongly recommend scholars 

consider the following points while collecting the data to answer their research question. 

 What data is needed? Make sure collecting information/data is strictly limited to the research 

question. 

 Ensuring they are well aware of the units of analysis/samples, independent variables, and 

dependent variables of their research question, and collecting data mostly concerning these three 

components of the research question. 

 What is the type/characteristic of data that is available/accessible to scholars? There are two 

main types of data. 

o Categorical (qualitative) such as nominal/unordered or ordinal/ordered/scale. 

o Numerical (quantitative) such as discrete/counts or continuous. 

 What information/data will be useful? 

 Taking required permissions before collecting information/data from respondents/participants / 

subjects/groups/units of analysis/samples and other concerned authorities. 

 Avoiding sharing the confidential information/data collected with anyone else. 

 The data must be cleaned up and organized in a way that will allow for statistical analysis. The 

collected data must be scrutinized with a keen eye to make sure there are no mistakes or 

omissions. 

 Avoiding sharing of collected information/data using unreliable media. 

 Storing the collected information/data in multiple locations as a backup. 

Once all the above are taken care of, scholars need to also consider errors that ought to happen while 

collecting the data. Errors are not always due to mistakes. There are two types of errors i) random error 

and ii) systematic error. 

 

4.11. DDLR Step 11 – Describing Samples and Data Collected: 

Once the data collection is completed. Now in Step 11 of the DDLR model, Ph.D. scholars need to 

describe the data they have collected related to respondents/participants/subjects/groups/units of 

analysis/samples and other variables of their research question. It is imperative to describe the samples 

and data only using the statistical techniques listed below. 
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 Measures of central tendency 

o Mean 

o Median 

o Mode 

o Skewness 

o Kurtosis 

 Measures of dispersion 

o Range 

o Standard deviation 

o Coefficient of variance 

 

4.12. DDLR Step 12 – Discovering Relationship: 

Once the scholars have understood the entire data collected about respondents 

/participants/subjects/groups/units of analysis/samples, independent variables, and dependent variables 

of their research question with the help of measures of central tendency and measures of dispersion they 

are now ready for discovering the relationship among variables of their research question which was 

the main goal of scholarly research during the Ph.D. program. In step 12 of the DDLR model, scholars 

are now required to discover this relationship with the help of statistical techniques. Scholars must be 

aware that knowing the relationship between/among variables of their research question is the key 

objective. Only when they know the relationship they will be able to solve the research problem or 

answer the research question scientifically/scholarly. There are majorly three types of relationships 

listed below. 

 Association - In the case of an association, scholars study the relationship between two 

attributes that are not measurable quantitatively. 

 Correlation - In the case of correlation analysis, scholars will be able to understand the 

relationship between two variables, which they can measure quantitatively. 

 Causation - A causal relationship exists when one variable in a data set influences another 

variable. Thus, one event triggers the occurrence of another event. A causal relationship is also 

referred to as a cause-and-effect relationship. 

Association is used for variables that are not quantitatively measurable. The presence of a correlation 

is not sufficient to infer the presence of a causal relationship. While causation and correlation can exist 

at the same time, correlation does not imply causation. Correlation is always two ways, whereas a causal 

relationship, by definition, is one-way. 

 

4.13. DDLR Step 13 – Testing the Significance of Relationship: 

Ph.D. scholars might think that what is left after all once they have discovered a relationship among 

variables of their research question in step 12 of the DDLR model. It is important to note that the 

scholarly research is not yet complete. There are a few more steps. If scholars had collected a census of 

the entire population, the job is done after discovering the relationship in step 12. However, scholars 

should be cognizant of the fact that they have collected data from a few select units of analysis/samples 

of the population of their research which means they cannot claim the relationship discovered in the 

samples to be existing in the population also. In step 13 of the DDLR model, scholars need to now 

estimate the likelihood of the statistic they observed in the units of analysis/samples, being the same as 

the ‘real’ parameter in the population. Step 13 is commonly known as the test of significance/hypothesis 

testing/inferential statistics. By performing the test of significance scholars will now be able to estimate 

the relationship among variables of their research question to the entire population of their research. 

The key goal is to use a small sample of data to infer about a larger population. The goal of statistical 

modeling itself is all about using a small amount of information to extrapolate and generalize 

information to a larger group (population). As mentioned in step 7, the accuracy of inference depends 

heavily on the sampling technique chosen, and if the sample is not a good representative of the 

population, the generalization will be inaccurate. The test of significance or hypothesis test is a step-

by-step process. There are four key steps listed below. 

 Step 1: Stating the research hypothesis (researcher hypothesis/alternate hypothesis). 

 Step 2: Stating the null hypothesis. 

 Step 3: Selection of a probability of error level i.e., significance level (alpha). 
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 Step 4: Selection of an appropriate significance test to compute the value of the test statistic; 

comparing the test statistic with the standard critical value and making a final 

decision/conclusion/ claim about the existence of relationship among variables in the 

population. 

 

4.14. DDLR Step 14 – Concluding Research Work: 

Surprisingly a majority of research work is completed by the time scholars complete step 13 of the 

DDLR model. However, the last three steps of the DDLR model are crucial because these steps 

determine how well you have conducted research and how good you are at narrating your research story 

to the entire scientific community/scholarly world. We have deliberately created step 14 which is related 

to some rules and regulations about concluding, interpreting, and representing the research work. This 

step has to be done very carefully, otherwise, misleading conclusions may be drawn and the whole 

purpose of doing research may get vitiated. It is only through interpretation that you can expose relations 

and processes that underlie research findings. The task of interpretation is not an easy job, rather it 

requires great skill and dexterity on the Ph.D. scholars’ part. Interpretation is an art that one learns 

through practice and experience and one of the best ways to learn is by reading others’ research articles 

and theses. Scholars must always remember that despite collecting the correct data and doing a proper 

analysis, the wrong interpretation would lead to inaccurate conclusions. The task of interpretation must 

be accomplished with patience, impartiality, and also in the correct perspective. Scholars are 

recommended to understand the Ph.D. regulations of their University/Institute to ensure representation 

of tables, figures, illustrations, schematic diagrams, equations/formulas, process flows, font, font size, 

color, margins, spacing, etc., are aligned to the regulations. 

 

4.15. DDLR Step 15 – Writing Research Work: 

Once the research is concluded in step 14, now scholars are ready for writing their research work which 

is step 15 of the DDLR model whether in the form of a research article or Ph.D. thesis. However, it is 

not that easy as the same requires not just basic writing skills but in addition, scholars also need to 

understand research writing skills. If scholars do not have such writing skills, we recommend they look 

at the way other researchers have written their articles or theses at the time of literature review (step 1 

of the DDLR model). In general, any research writing must include the following sections. 

 Section 1 – Introduction/Background 

 Section 2 – Review of existing literature 

 Section 3 – Need for the study 

 Section 4 – Research objectives 

 Section 5 – Hypotheses (if any) 

 Section 6 – Research Methodology/Design 

 Section 7 – Analysis, Results, and Findings 

 Section 8 – Discussion and Conclusion 

 Section 9 – Suggestions 

 Section 10 – Limitations of research 

 Section 11 – Acknowledgments (if any) 

 Section 12 – References of cited works 

 

4.16. DDLR Step 16 – Publishing Research Work: 

Ph.D. scholars might now be thinking that what is still left after they have completed the writing part 

of the research work. The key goal of a Ph.D. scholar is to share the new knowledge discovered with 

the entire scientific community. To achieve this, they need to understand step 16 of the DDLR model 

named publishing research work. This is of course the last step of the DDLR model. Furthermore, we 

recommend scholars seamlessly integrate coursework, area of interest, research question, Ph.D., and 

career plan with the publication target. Irrespective of the University’s regulations about publications 

during Ph.D., we strongly recommend scholars encash various opportunities they are given during their 

Ph.D. journey to publishing research work. A few such opportunities are listed below. 

 Publishing a literature review article after formulating the research question. 

 Publishing descriptive articles about all the variables of the research question. 
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 Publishing about the relationship discovered between variables of the research question. 

Even after publishing the Ph.D. journey is not complete yet. Scholars must ensure they understand 

various intellectual property rights (Copyrights, Patents, and Trade Marks) and they must attempt to 

generate a few IPRs during their Ph.D. Another important consideration is scholars must also 

understand ways to publicize their research work through various research community networks. A few 

of them are listed below. 

 ORCID (Open Researcher and Contributor ID) 

 UGC Vidwan 

 UGC Shodh Chakra 

 Google Scholar 

 SSRN 

 Research Gate 

 Academia 

 Microsoft Academic 

 Scopus 

 Web of Science 

 BASE 

 PubMed Central 

 Lexis Web 

5. CONCLUSION : 

There are many misconceptions about research methodology among Ph.D. scholars across disciplines. 

To name a few a) research question and research topic are the same; b) adopting philosophical 

paradigms commonly followed by a discipline is mandatory; c) adopting research methodology 

commonly followed by a discipline is mandatory; d) data collection method is research 

methodology/design; e) data collection time frame is research methodology/design; f) qualitative 

research is easier than quantitative research; g) statistics is the major part of research; h) secondary data 

cannot generate original research output [46] [48] [50]. An in-depth investigation of the causes of the 

misconceptions can involve academics in research curriculum reform initiatives to support the cross-

curricular development of research competencies. On one level, Ph.D. scholars' misconceptions serve 

as a diagnostic tool to assist the research supervisors/guides in correcting scholars' flawed thinking 

about research methodology/design. Reform in doctoral-level research programs, especially the 

coursework stage of the program should encourage a scholar-centered systemic approach to formative 

improvements rather than promoting the boundaries between different types of research, hence 

enhancing cohesiveness across all types of research methods [51-71]. 

There is a vast literature about the doctoral-level research process. Surprisingly, Ph.D. scholars get 

confused with various terminologies about different types of research viz., descriptive research; 

exploratory research; analytical research; explanatory research; confirmatory research; basic research; 

applied research; qualitative research; quantitative research; empirical research; experimental research; 

primary research; secondary research; doctrinal research; non-doctrinal research and so on. We 

determinedly believe that all these terminologies are related to either stages/phases or the levels of 

knowledge creation/development/modification/rationalization in a chosen area of research 

(fact/phenomenon/truth/reality/effect/dependent variable). The reality is a majority of stakeholders in 

the research education system have a lower level of clarity about this predisposition. This lower level 

of clarity is resulting in designing unrealizable research methodologies by a majority of Ph.D. scholars 

in India. Ph.D. scholars must avoid focussing on these terminologies and just understand the scientific 

and scholarly way of researching. 

It is the responsibility of every stakeholder in the research environment and system to ensure that the 

scholars are made aware of such predispositions and are enlightened about every step of the doctoral-

level research process. Designing robust coursework that is intended to build confidence in carrying out 

high-quality research is an appropriate way of fulfilling this responsibility. In addition, scholars must 

understand that doctoral-level research is a step-by-step process and most importantly it remains the 

same for all disciplines. The only change is the acceptable standards set at each stage of the research 

process by each discipline are different. We determinedly believe that the DDLR model of the research 

process would cease all these predispositions, misconceptions, and misunderstandings about doctoral-
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level research and research methodology/design. As long as the Ph.D. scholars can understand all the 

sixteen steps and make mindful choices in each step they will be able to convert a complicated Ph.D. 

journey into an intellectually challenging and interesting journey thereby generating original and 

significant research outputs. 

Finally, Ph.D. scholars must know that the real meaning of research methodology/design is the overall 

combination of all the choices they make from step 1 to step 10 of the DDLR model. Steps 11 to 16 are 

just an outcome of choices made in steps 1 to 10. Among all the sixteen steps of the DDLR model, step 

1 (key input in the research process) plays an important role which in other words is a result of scholars’ 

genuine interest in a fact/phenomenon/reality/truth/dependent variable, intensive review of existing 

literature, locating an important research gap, and finally formulating a research question. Scholars must 

note that all the other fifteen steps are to be used to just answer the research question which is formulated 

by them during step 1 and most importantly the entire research environment/system must guide the 

scholars in answering the research question. The probability of completing the Ph.D. program without 

complications is higher if step 1 of the DDLR model is accomplished with a higher level of focus and 

interest by the scholar. Because, if a scholar can complete the formulation of the research question then 

he/she will have a higher level of visibility about the choices to be made in the succeeding steps which 

will enable the scholar to design a robust and realizable research methodology to fulfill the key 

requirement of the Ph.D. program i.e., doing doctoral-level research. 
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