Unit: 3:

Research problem and variables

3.1. Research problem- sources of educational research problems, detection of 

      Research areas on the basis of (i) experience (ii) discussion and (iii) 

      Literature.

3.2. Formulation of a research problem, statement on the basis of research

       questions.

3.3. Definition of key terms/operational definition.

3.4. Concept, nature and types of variables – independent, dependent, 

       extraneous, confounding, intervening – controlling extraneous.

3.5. Common errors in selecting and stating a research problem.   

       Characteristics of a good research problem. Justification and delimitation     

       of the problem.
Steps in research (Research Process)

The following order concerning the various steps provides a useful procedural guideline regarding the research process.

1. Formulating the research problem

Researcher has to identify a problem of his concerned area and up to his area of interest. Problem should be clear, pinpointed, and specific and it should be complete. The most common sources of selecting research problem are observations, our experiences, discussion with friends and teachers, from different theories, review of literature and current social issues.
2. Review of the literature

Without reviews of literature it would be difficult to build a body of accepted knowledge on educational topic. The review of the literature is a critical component of any research project and commence as early as possible in the process. A researcher needs to know what others have already studied and concluded with respect to the topic or problem at hand.

3. Development of hypothesis

After finding and stating the problem and examining the literature the researcher has to structure a hypothesis. A hypothesis may be defined as a tentative solution to a problem. It presents as a simple statement of the researcher’s expectations.

4. Preparation of the research design

It is a conceptual frame work of research. It is a blue print or plan of the research. The preparation of such a design facilitates maximum information regarding the process research. The function of research design is to provide for the collection of relevant evidence with minimal expenditure of effort, time and money.
5.  Determining sample design

A sample design is a definite plan determined before any data actually collected for obtaining a sample from a given population. If the population is large, we have to decide the sample size on the basis of proportion. Sample can be either probability samples or non probability samples.

If the size of population is known to the researcher (eg: no: of +2 students) then use probability sampling. Probability sample are those based on simple random sampling, stratified sampling, cluster sampling, and systematic sampling.

If the size of the population is unknown then use non probability sampling. (eg: drug addicts among +2 students). Non probability sampling is those based on convenience sampling, judgement sampling, and quota sampling techniques.
6. Collection of data

Data collection is important part of the research process. The data can be collected any one or more of the following ways. By observation, interviews, questionnaires, checklist etc. Researcher should select these methods of collecting data taking into consideration the nature of investigation, objectives scope of inquiry, financial resources, available time and desired degree of accuracy.

7. Execution of the project

Execution of the project is very important step in research process.  Here implementation of the tool takes place for collection of data. The researcher should consider the data collected is adequate or dependable.

8. Analysis of data

The analysis of data requires categorising the raw data through editing, coding, and tabulation.

Editing: is the procedure that improves the quality of data for coding.

Coding: provides particular code to responses made by the respondents.

Tabulation: here classified data put in the form of tables.

Analysis of data after tabulation is generally based on applying various well defined statistical measures.

9. Hypothesis testing

The hypothesis may be tested through the use of various statistics such as chi-square, t-test, F-test etc., depending up on the nature of research. Hypothesis testing will result in either accepting or rejecting it.

10. Generalisation and interpretation

If a hypothesis is tested, it may be possible for the researcher to arrive at generalisation ie., to build a theory. In fact the real value of research lies in its ability to arrive at certain generalisations.

11. Preparation of the report

Finally, the researcher has to prepare the report of what has been done by him. The main text of the report should have the following parts. Introduction, summary of findings, main report and conclusion.

Research Problem
The research question or research problem focuses and provides structure for the remaining steps in scientific and disciplined inquiry method. So selection and definition of research topic is the first step in research. It is the thread that binds everything else together. It is the most difficult phase of any research project.

After the preliminary studies of research literature, the beginners of research may finds that any problem which comes to his mind is studied by someone else. There is no problem area which may be rightly called unexplored. This situation is called ‘problem blindness’.

How to proceed with problem:
1. Researcher should select topic from his area of specialisation and become a scholar in that area

2. He should develop a concern for that field

3. Study critically the available research literature on one’s specific area

4. Should prepare a record of problems already studied by others in his area of specialisation

5. Should discuss the problem with experts

The sources for the selection of educational research problems 
1. Casual observation in class room, school, home, community and other agencies of education: Many of the problems observed in the classrooms, the school or community are of great importance and these observations are rich sources of question. 

2. Inferences from theory: can suggest research problem. The application of general principles involved in various theories related to education to specific classroom situation makes a starting point for research.
3. Personal experiences: Personal experiences of the research is a very good source of research problem

4. Replication: means do it again. Here the researcher might select a different sample of participant and conduct his study.

5. Social developments and technological changes constantly brings forth new problems and opportunities for research. 

6. Records of previous research are main source of records of previous research are libraries, specialised sources as the encyclopaedia of the educational research, research abstracts, dissertations etc. Are rich source of problem.

7. Discussions and consultations: classroom lectures and discussions suggest many stimulating problems to be solved. Consultation with experts or more experienced faculty member will provide a problem.

8. Questioning attitude:  towards prevailing practices and research oriented academic experience will effectively promote problem awareness.

9. Carefully look through ‘Recommendations for future research’ and ‘limitations’ sections of dissertations/theses and review articles published in scholarly articles.

10.  Look through index of books and get some interesting and discuss with experts.

11.  Attend presentations, discussions, recommendations of conferences/ seminars in the field to get ideas about current and future trends.

Criteria for selecting and evaluating research problem

Before proposing research problem, can be considered several conditions and consideration have to be satisfied.

1. Novelty: originality is the basic credit point of any research. There should not be any duplication. For this the constant verification of the findings of previous investigation is needed.

2. Interesting: the problem should be according to the interest of investigator, otherwise he will not be able to face and overcome the obstacles. The interest should be purely intellectual and should be for any monetary purpose.

3. Relevance: the problem should be a relevant one and it should improve the educational practices.

4. Feasibility and amenability: the suitability of the research problem depends upon feasibility. The researcher should be able to carry it through successful conclusion. Researcher should have required skill, competence and knowledge. He should have knowledge in necessary statistical techniques.

5. Availability of data: before confirming the topic the researcher should ensure the availability of data and availability and reliability of various data getting instruments.
6. Availability of cooperation: before finalising the topic the researcher must make sure that necessary permission and cooperation will be readily available.

7. Availability of guidance: Every research activity needs the patronage of a guide and the approval and sanction of the competent authority. Before finalising the topic the researcher should approach the concerned authority.

8. Availability of other facilities: a good problem is one which can be completed in time and which use minimal financial resources. So problem should be decided according to the availability of time and finance.

9. Immediate application: application of the findings of research should be considered while selecting topic and the application depends on the type of research. If it is producer research, the problem will be studied to enhance existing knowledge for its own sake. If it is consumer type, the result should be fit for immediate application.

10.  Level of research: another criterion to help in the selection of the problem is the level like masters degree, M.Phil and Ph.D or it may be simply on action research.
Statement on the basis of research questions
There are a number of questions to be asked while finalising the selection of a problem or judging its merits. The questions given below:
1. Is the problem is really important?

2. Does the field appeal to my interest?

3. Is the problem interesting to others?

4. Does it display originality and creativeness?

5. Does the field require extension of inquiry beyond the present limits of verified knowledge?

6. Am I really concerned with finding the answer?

7. Is the field pivotal and strategically from the stand point of the immediate purposes?

8. Is the problem feasible with respect to financial and administrative backing, time and data required in its solution?

9. Am I equipped with general and specialised skills required in solving the problem?

10. Will I learn something new from the study of this problem?

11. Will my proposed data gathering instruments actually give the information I want?

12. Is the study, including the application of its results practical?

13. Does the problem meet the personal purposes for which I have decided to undertake research? 
Formulation and stating of a research problem 

After the problem has been selected, the next task is to state it in a form amenable to research. It should be stated in precise form/terms. To state a problem means to put a fence around it. i.e., to specify a problem explicitly and narrowing it to workable size. The limits of investigation must be determined.

Rules for stating of a research problem

1. Should not be broad or vague

2. Carefully state the  limits of the problem, eliminate all aspects and  factors which will not be considered in the study

3. Define special terms used in the statement of  the problem

In the formal statement of the problem, the researcher is required to describe the background of the study, its theoretical basis and underlying assumption.

The type of statement depends upon nature of the problem. Problem can be stated either in statement form or question form.

Eg: 
1. statement form

Effectiveness of Discovery Learning in Science Education at Secondary School Students
2. Question form

Is Discovery Learning Effective in Science Education at Secondary School Students
Definition of key terms/operational definition

Every research study involves certain key or technical terms which have some special connotation in the context of study; hence it is always desirable to define such key words. 
There are two types definitions,
(i) Theoretical / constitutive and 
(ii) (ii) Operational. 

A constitutive definition elucidates a term and perhaps gives some more insight into the phenomena described by the terms. Thus, this definition is based on some theory. 
While an operational definition is one which ascribes meaning to a concept by specifying the operations that must be performed in order to measure the concept. Operational definition is defining a particular term according to purpose of our study. E.g. the word achievement‘has many meanings but operationally it can be defined as, the scores obtained by the students in English test constructed by researcher in 2009. Here it is clear that achievement in English will be measured by administering to test constructed by Mr. So and So in 2009. 
Apart from operational definitions, one can define some terms which have definite meaning with reference to particular investigation. The terms like Lok Jumbish, Minimum Levels of Learning, Programmed Learning etc. can be define in particular context of research.
Purpose of defining:

1. It helps to avoid misunderstanding of the term.

2. It provides clarity to the reader.

3. It acts as a frame of reference to the researcher.
Variables
Variables are those attributes of objects, events, things and beings which can be measured. Variables are conditions or characteristics that the experimenter manipulates, control or observes. They can take different quantitative values. A variable is a measurable characteristic that varies. It may change from group to group, person to person and within one person over time. Intelligence, anxiety, aptitude, income, education, achievement etc. Are examples of variables commonly employed in psychology, sociology and education.
Different types of variables

Kerlinger defines” variable as a property that takes on different values”. 

Variables can be classified with regard to their roles or functions in particular study.
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Fig 1: Different types of variable

Independent variable
The independent variable is the conditions or characteristics that the experimenter manipulates or control in his or her attempt to ascertain their relation ship to observed phenomena. The values of these variables are independent of participant’s behaviour.

Independent variable is also known as stimulus variable or input variable.

In educational research, an independent variable may be a particular teaching method, a type of teaching material, a reward, or a period of exposure to a particular condition.

It is the cause for change. An independent variable is the variable on the basis of which prediction about dependent variable is made. Therefore an independent variable is also known as predictor variable, Cause variable, antecedent variable etc.

There are two types of an independent variable
1. Treatment variables: These variables are those factors that the experimenter manipulates and to which the researcher assigns subjects.

2. Organismic / attribute Variable: These are variables whose characteristics cannot be altered by the experimenter. Eg: age, sex etc.

Characteristics of independent variable
1. It can cause change in other variable

2. Independent variable is always interested only in how it affect another variable, not in what it affects it.
Dependent Variable

They are the conditions or characteristics that appear, disappear or change as the experimenter introduces, removes or changes IV Eg: test scores, the number of errors etc.

The variations in the dependent variable depend on the variations in the independent variable. Dependent variable is also called effect variable, response variable, outcome variable and criterion variable.

Dependent Variable is called criterion variable because on the basis of the effectiveness of independent variable/ experimental variable is established or studied. Therefore there is a cause effect relationship between independent and dependent variable. 

Confounding Variable
Confounding Variables are those aspects of a study or sample that might influence the dependent variable and whose effect may be confused with the effects of independent variable. Researcher cannot easily measure or control confounding variable because their effects cannot be easily separated.

There are two types of confounding variables: intervening variable and extraneous variable.

Intervening Variable 
These variables comes in between independent and dependent variable and they intervene the effect of independent variable, i.e., between cause and effect. These variables cannot be controlled or measured directly.

Eg: motivation, tiredness, boredom etc.

We cannot measure directly how much they affect the dependent variable.

There are two types of intervening variable

1. Mediator variable: variables which tend to influence independent variable which intern influence dependent variable.

Job satisfaction                  interest in job                        Job satisfaction
2. Moderator variable: which tend to have a direct relationship with one part of the sample.

Nature of job
Job satisfaction 

                                Gender

Extraneous variable
Extraneous variables are those uncontrolled variables that may have a significant influence upon the result of the study. Extraneous variables can be defined as any variable other than the independent variable that could cause a change in the dependent variable.
Eg: family history, education of parents, interest in the class

Extraneous variable are dangerous and will affect the validity of the study. It is impossible to eliminate all extraneous variables. But a sound experimental design helps the researcher to neutralise their influence.
Methods of controlling extraneous variables

Removing the variable: Some variables between the subjects may be eliminated by selecting cases with uniform characteristics. Eg: using only female subjects, removes sex as a variable but there by reduces the generalisation from the study to only females.

Matching cases: This involves selecting pairs or set of individuals with identical and nearby identical characteristics and assigning one of them to experimental group and other to the control group.
Balancing cases: Assigning subjects to experimental and control group in such a way that their means and variance are nearby equal to one another. Here the researcher has to decide how much departure from equality can be tolerated without loss of satisfactory control.

Analysis of covariance: Statistical method of controlling or eliminating the extraneous or unwanted variable. This method is more precise than other methods.

Randomisation: Based on the theory of probability it involves pure chance of selection and assignment of subjects to experimental and control group. This is the most effective method of eliminating systematic bias and minimizing the effect of extraneous variables.
Characteristics of a good research problem
Characteristics of a good research problem are:

1. A problem statement is written clearly and unambiguously.
2. It keeps the researcher focussed and attentive during the project.

3. It delimits the project and displays its boundaries.

4. It organise the project and provide certain direction and coherence.

5. It also point about data which will be needed.

6. It provides a general framework for writing up the project.

7. A problem statement expresses the relationship between two or more than two variables.
8. The problem should be specific.

9. A problem statement should be testable by empirical methods.
Delimitation of the problem  
 Here the investigator states the restrictions and limitations which he imposes on his study. It is a statement of the limits or scope of the investigation. It will determine the boundaries of the project in hand.
This delimitation will mention the geographical limits of the study- i.e. whether the study will be covering a single town, a district, a region, a state or a country.

It will specify the time limits of the study-i.e. whether the study will be spread over a few days, a few months, a year or a number of years.

It will have to specify the type of the institutions to be covered- i.e. the rural schools, the middle schools, the high schools, public schools, boys schools, girls schools, or co- educational schools.
The type of subjects of the study will also be mentioned- i.e.  the head of the institutions, the science teachers, the parents, the adolescents or the sports men.

Again it will be  important to mention  as to how many subjects  will constitute the sample of the  study and how they will be  distributed over the institutions, geographical areas or time intervals, the age level, grade level, ability level, achievement level etc. will also have to be specified.

Recognition of the limitations of the study helps to focus attention on pertinent objectives and helps to minimise the danger of over simplification.

A time schedule should be prepared so that the researcher may budget his time and energy effectively. Dividing the project into parts and assigning dates for the completion of each part helps to systematise the project.
Justification of the problem
It means the scope of the study. It will be important to state in the very beginning how the results of the research will influence educational theory or practice. The urgency and worthwhileness of the project have to be justified. It will convince the readers about the significance of the investigation. This step would prevent wastage of research effort on unimportant, trivial, superficial or insignificant problems. 
The problem should be broad –based enough to provide an investigation of real significance. The research worker would assess to what extent solution of the problem would contribute for the furtherance of human knowledge.
He has to indicate the chief purpose of the study at the outset and other subsidiary specific objectives that have compelled him to undertake such an investigation. The list of objectives of the study magnifies further its utility and importance.
Common errors in selecting and stating a research problem
There are a number of errors which are committed by an average research worker while selecting and formulating a research problem. These errors need to be carefully avoided. These are enlisted below:

1. Naming a broad field or area of study instead of a specific problem. For example an investigator may undertake to study ‘The higher secondary system in India’, or ‘The implementation of Kothari Commission Report’. These are too vast areas to be studied with full justice.
2. Stating it such that investigation is impossible. For example someone may state his problem as “The effects of working mothers on the academic achievement of their offsprings ” or “The desirability of  introducing typing in the elementary school.”
3. Narrowing or localizing a topic. The problem may be narrowed to such an extent that it becomes too small and insignificant from research point of view. For example some one may choose to study “The history of a village school” or undertake “A critical study of the poems included in a Text Book”.

4. Including it in terms of an unscientific, emotional or biased nature. For example someone may like to work on “Teaching as a great adventure” or “The blessings of teaching profession”. This bias or prejudice is a constant error.

5. Lack of precision in the instruments. The tools, tests, or devices which are proposed to be used in data collection may not be precise enough resulting in another constant error.

