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Chapter One: Introduction to the course
Introduction  

1.1. Meaning of Research
Research in common parlance refers to a search for knowledge. Once can also define research as a scientific and systematic search for pertinent information on a specific topic. In fact, research is an art of scientific investigation.
Scientific research is defined as the systematic, objective, empirical and controlled process of gathering, recording and analyzing data/information for aid in making scientific and critical decision or discovery of new knowledge. This definition suggests six important points.

· First, research is Systematic,

· Second, research is Objective,

· Third, research is empirical,

· Fourth, research is controlled,

·  Fifth, research is to facilitate scientific decision-making process or discovery of new knowledge, and 

· Sixth, research is critical

· Research is Systematic: 

· Implies that it employs and follows: planned and scientific methods and procedures to address research endeavors.  
· Research is objective: 

· Implies that the information or data: generated/collected, analyzed and reported should be correct and objective. 

·  It should avoid subjectivity, preconceived ideas, information or opinions
· Research is empirical:

· It implies that research tests: beliefs, ideas, assumptions, or hypothesis and conclude on the bases of tested results.
· Research is controlled: 

· Implies that the researcher can have confidence in his/her research outcomes 

· Research is to facilitate scientific decision-making process or discovery of new knowledge : 

· Implies generating, free of error: results, prediction or conclusion for decision or creation of new knowledge.

· Research is critical
· Implies that many truths are tentative and are subject to change as a result of subsequent research. 

Or it can be defined as scientific research is the systematic process of collecting and analyzing information to increase our understanding of the phenomenon under study. 
1.2 Types of research
There are different ways of classifying research. It is really difficult to propose a single classification method that fits different disciplines and is acceptable by all. For example, some classify research as: 

· Theoretical and applied research

· Descriptive and explanatory

· Quantitative and qualitative research

· Conceptual and empirical research and other types of research. 

Others classify research in a different way. It should also be noted that there is no clear dividing line between one method and the other. There are always overlaps in a sense that one method somehow includes the other. In this course we use the following ways of classifying research only for the purpose of illustrating how research is classified. Research can be classified in terms of:
· goal of research, 

· specific objectives of research, 

· approaches of research, 

· designs, 

· the type of data used in research, and fields of study

A. Classification of Research based on the Goal of Research
The goal of research is problem solving. The nature of the problem that the research attempts to solve could be 

· theoretical – building a theory/formulating theory or 

· Practical - solving immediate practical problems. 

· These two types of problems that the research tries to solve leads to two broad classifications of research: 

· basic research, and applied research

I. Basic Scientific Research
· Also called fundamental research or Pure research or theoretical research

· Its primary objective is the advancement of knowledge and the theoretical understanding of the relations among variables. 
· It is basically concerned with the:

·  formulation of a theory or principles,

·  creation of new knowledge,

·  expansion the boundaries of existing knowledge or contribution of existing body of knowledge
· Verification of the acceptability of a given theory 

· Adds new knowledge to an organized body of scientific knowledge 

· does not necessarily produce results of immediate practical value 

· Thus the general aims of basic research are:

· Obtaining and using empirical data to formulate, expand or evaluate theory, and

· Discovery of knowledge solely for the sake of knowledge

· For the attainments of these aims/objectives, basic research may take any of the following forms:

· Discovery: where a totally new idea or explanation emerges from empirical research which may revolutionize thinking on that particular topic.

· Invention: where a new technique or method is created

· Reflection: where an existing theory, technique or group of ideas is re-examined possibly in a different organizational or social context.
· Note that basic research lays down the foundation for the applied research that follows 

II. Applied Research
Applied research is designed to solve practical problems of the modern world rather than to acquire knowledge for knowledge’s sake. It is undertaken to solve immediate practical problem. The primary purpose for applied research is discovering, interpreting and the development of methods and systems for solving practical problems on a wide variety of real life situations of our world and the universe. Applied research 
· Is conducted in relation to a particular problem to give answer to questions at hand;

· Yields findings that can be evaluated in terms of local applicability and not in terms of universal validity; 

· makes decisions about a particular course of action or policy;

· Tests theories often generated by basic research, and applying them to real situations. 

· Employs methodology that is not as rigorous as that of basic research

Distinction between basic and applied research
· Traditionally, basic and applied researches  were seen as activities of:

·  different nature, 

· carried out by different institutions, and 

· financed from different sources 

· It is, however, difficult to draw a clear boundary between these two types of research. 

· Researchers believe that basic and applied types of research should not be thought of as two mutually exclusive categories; 

· Even thinking of basic and applied as representing ends of a continuum is an oversimplification because research often yields results that have both theoretical and practical implications;

· Both basic and applied research follows scientific methodology to answer the question at hand. 
· The distinction between them is rather a matter of emphasis than as representing a true dichotomy,

B. Research based on specific objectives
· The purpose or objectives of research may be:

·  to describe the behavior or characteristics of events,

· explaining causal link between two variables, or 

· comparing two or more groups on the basis of a particular phenomenon. 

· Hence, according to the specific objectives, research can be classified as: 

·  Descriptive 

·  Explanatory, and 

·  Explanatory research
I. Exploratory research
Exploratory research is conducted when there are few or no earlier studies to which references can be made for information. It is a type of research conducted when the problem at hand has not been clearly defined. Thus explorative research is initial research conducted to: gain background information, better understand, and clarify a problem. 
· In general, explorative research conducted:
· to diagnosing a situation;

· to screening alternatives;

· to discover new ideas;

·  to determine the best research design; 

· to develop hypotheses; 

· to develop questions to be answered; 

· to understand how to measure a variable; 

· to determine data collection method; and 

·  to determine selection of subjects. 

· Exploratory research is conducted on the assumption that there will be a formal research later.

· The results of exploratory research are not usually useful for decision-making by themselves, but they can provide significant insight into a given situation. 

Categories of exploratory research

· The most important categories of exploratory research include:

· Experience survey

· Secondary data analysis

· Case study 
· Pilot study/survey
II. Descriptive Research
· The goal of descriptive research is to describe the status of some aspects of a phenomenon 

· It can help understand a topic and lead to causal analysis. 

· Descriptive research, therefore, involves a variety of research methods to achieve its goal. 
· The methods that come under descriptive research are:

· Historical studies

· Survey studies

· Correlation studies

· Observation studies

· Case studies
a. Historical studies
· It is usually a qualitative research. 

· it is past oriented. 

· It involves studying, understanding and interpreting past events.

· But note that it is more than collecting and compiling data and requires interpretation of data/information. 

· Data sources may include Primary and Secondary sources. 

· Purpose of historical study is: 

· to reconstruct the past facts systematically and objectively by collecting, evaluating, verifying and synthesizing evidence to establish facts and reach on defensible conclusions, often in relation to particular problem. 

b. Survey study
· survey gather data at a particular point in time with the intention of describing the nature of existing conditions, or identifying standards against which existing conditions can be compared or determining the relationship that between specific events. It is a method of gathering data at a particular time for a specific objective;

· It is characterized by:

· gathering data on a one-shot basis and hence is economical and efficient,

·  can represent a wide range of target population,

· generates numerical data, 

· Provides:

·  descriptive, 

· explanatory and 

· inferential data or information;

· manipulates key factors and variables to derive frequencies 

· Surveys can be distinguished as:

·  cross-sectional studies, and 

·  longitudinal studies.

Cross-sectional study:
· It is a study in which various segments of a population are sampled at a single point in time, but for the same problem.
· Measuring the nature and rate of changes of a population by drawing representative samples that have:

·  different stage of development, 

· age or 

· experience  

Longitudinal study focuses on

·  direct measurement or survey of:

·  data, 

· information or 

· respondents at different point in time. 

· It is further divided into:

· Trend study and Panel/cohort study.

· Trend studies: Such studies are designed to establish patterns of changes at different points of time in order to:

· predict future patterns or conditions, 

·  extrapolate (backward or forward), or 

·  interpolate missing patterns or data between observed patterns.
· Panel/Cohort Study

· It is a longitudinal study that involves collection of data from the same sample of individuals over time:

· The purpose can be:

· To evaluate impacts of intervention,

· To evaluate projects for action,

· For prediction.

c. Correlational Studies
· Studies designed to investigate whether or not a relationship exists between two or more quantified variables. 

· for example, study 

· whether an association exists between the number of years spent in full-time teaching and subsequent annual income. 

· The purpose of correlational studies is:

·  not to establish cause-effect relationship among variables 

· but to determine whether the variables under study have some kind of association or not. 

· Variables being studied may have:

·  positive relationship,  

· negative relationship, or 

·  no relationship at all. 

· Correlational relations with positive or negative relations can be expressed in terms of various relational representation:
· Linear, or

· Non-linear

· Exponential,

· Logarithmic, 

· Power,

· Polynomial, etc.

d. Observation Studies
· involve observing and recording of behavior or trait or attribute as it occurs in its natural settings. 

· observation studies have the following important features: 

· First: noninterference. 

· Second: observation and detection of change or variation. 

· Third: particularly useful when we know little or nothing about a certain subject. 

· Finally: can provide somewhat detailed description of a phenomenon, however, it cannot tell us why the phenomenon occurred.

e. Case Studies
· Case studies emphasize detailed contextual analysis of a limited number of events or conditions and their relationships. 

· They are largely descriptive examinations, usually of a small number of sites, for example:

· small town, 

· hospital, 

· school. 
III. Explanatory Research

Explanatory research aims at establishing the cause and effect relationship between variables. The researcher uses the facts or information already available to analyze and make a critical evaluation of the data/information. The desire to know “why’ to explain, is the purpose of explanatory research. Explanatory or analytical research aims to understand phenomena by discovering and measuring causal relations among them. That is, explanatory research looks for causes and reasons. Answering the why and how questions involve developing causal explanations. There are two types of explanatory research: experimental and ex-post facto research. 

C. Research Based on the Nature of the Research Data
· You may have qualitative, quantitative or both data inputs for your research. Thus research can be classified as

· Quantitative,
· Quantitative and 
· Both qualitative and quantitative (triangulation) when the issue at hand is the approaches to be employed in conducting research. 

I. Qualitative research

· Qualitative research involves studies that do not attempt to quantify their results through statistical summary or analysis. 

· Qualitative research seeks to describe various aspects about:

·  behavior and 

· other factors in the social sciences and humanities. 

· In qualitative research data are often in the form of textual descriptions, not numbers. 

·  sometimes results of qualitative research are subjected to relatively less rigorous quantitative treatment. 
II. Quantitative research

· Quantitative research is the systematic and scientific investigation of:

·  quantitative properties and phenomena, and 

· their relationships. 

· The objective of quantitative research can be:

·  to develop and employ mathematical models,

·  to test hypotheses and theories,

·  to apply rigorous statistical methods. 
        III. Triangulated Research: 

This type of research examines a phenomenon through the analysis of different data sources usually with the aim to increase the validity of one’s outcome. The key issue here is that quantitative and qualitative research may be viewed as different ways of examining an issue but by integrating the two, the researcher’s claims for validity of his/her conclusion is more enhanced.

D. Classification of research based on Designs
· When we consider the design of data collection approach, we may have 

·  experimental

·  quasi-experimental

·  non-experimental 

E. Research by type of data
Depending on the type of data generated and used research can be classified as:

· Primary research: also called field research. It involves the collection of data that does not already exist. 

· Secondary research: also known as desk research. Secondary research involves the summary, collection or synthesis of existing data rather than generating primary data, where data are collected from. 
F. Research by fields of study
· Research can be classified by field of study as: 

·  social science research, 

·  educational research, 

·  behavioral science research

·  health science research, etc. 

1.3 Significance of research

“All progress is born of inquiry. Doubt is often better than overconfidence, for it leads to inquiry, and inquiry leads to invention” is a famous Hudson Maxim in context of which the significance of research can well be understood. Increased amounts of research make progress possible. Research inculcates scientific and inductive thinking and it promotes the development of logical habits of thinking and organization.
The main importance of research is to produce knowledge that can be applied outside a research setting. Research also forms the foundation of program development and policies everywhere around the universe. It also solves particular existing problems of concern.
Research is important because it gives direction to deal with a specific problem. Whether the problem is thoroughly solved or not is not the forte of the research work. Accumulating amicable and all the possible solutions hypothetically are in itself considered a commendable achievement.

Research is designed to solve particular existing problems so there is a much larger audience eager to support research that is likely to be profitable or solve problems of immediate concern.  We also must understand how research impacts our decision making.  Most people make decisions without gathered information’s to back them up.  Only few do.  The problem is most people aren't patient enough to put in the effort.  Research requires time, effort, and sometimes money to have the evidence you need to make a sound decision that's why many avoid it.  The research you do and evidence you gathered will have impact on your future.  Be advised, considered the risks or consequences of making an important decision with inadequate evidence.

In conclusion research is very vital to our everyday decision making.  It arms you from wrong information’s and save time and money.  It is important to your success as you take on life's challenges and career decisions making.  But be careful though, because too much research without action on what you are learning is not good either.  The question is how much information is enough?  How much information can you afford?  Information obesity can be research problem.  Research plus action will most likely guarantee a successful research.

Goals and Objective of Scientific Research

The purpose of scientific research is problem solving. The problem could be of an immediate and practical value or they could be of theoretical nature. That is research focuses on answering various questions and acquiring new knowledge. It is the primary tool used in virtually all areas of science to expand the frontiers of knowledge.  The purpose of research is to discover answers to questions through the application of scientific procedures. The main aim of research is to find out the truth which is hidden and which has not been discovered as yet. Though each research study has its own specific purpose, we may think of research objectives as falling into a number of following broad groupings:

1. To gain familiarity with a phenomenon or to achieve new insights into it (studies with this object in view are termed as exploratory or formulative research studies);

2. To portray accurately the characteristics of a particular individual, situation or a group (studies with this object in view are known as descriptive research studies);

3. To determine the frequency with which something occurs or with which it is associated with something else (studies with this object in view are known as diagnostic research studies);

4. To test a hypothesis of a causal relationship between variables (such studies are known as hypothesis-testing research studies).

Research involves carrying out a diligent inquiry or critical examination of a given phenomenon such as a critical analysis of existing conclusion or theories visa vies newly discovered facts.
The purpose for any research include all or some of the following
a. To discover new knowledge ie new ideas or new facts
b. To identify and describe new phenomenon
c. To make predictions and make estimation of a phenomenon
d. Enable control
e. Offer explanation of a phenomenon based upon described characteristics (give a critical reason why something is happening) for example there is a very high dropout rate why
f. Why there is low crop production or why road accident or impacts of rainfall variability or what can maintain price of a particular crop in the market.
g. Enable theory development or confirmation, validation of existing theories (basic research) or develop new ideas that strengthen a theory.
h. Solve a specific problem i.e. in agriculture genetically modified food
1.4 Geography as a research discipline 
In broad terms geographers deals with location, spatial relations, Regional characteristics and the forces that change the earth.
GEOGRAPHERS

· Analyse the physical landscape and examine the relationships between places and offer explanations on the various observed and how these affects distribution of man and how is many economic and social activities.
· Explores the relationship between the earth and its people through the study of place, space and environment- asking questions of where, what and also why and how?
· Investigate the interrelationship between people and their physical environment (facts percell have no meaning it is information which is not the same as knowledge. They only have meaning if they are related or organised into some sort of system). And appreciate the complex interactions of people with their environment.
· Examine regional differences, patterns and interrelationships and attempt to account for them (the regional framework and analysis of specific regions) this is part of the study of area differences.
· Emphasise on spatial pattern and relationship so as to get a better understanding of both the physical and human world. In whatever data she/he studied the geographer looks for spatial form and spatial relations- pattern of distribution and interactions.
· Studies the environment from the holistic perspective (both its physical and human dimension) and thus addresses the natural resources upon which all life depends, their impacts on human activities and the wider social economic, political and cultural consequence of the interrelationship between the two.
1.5. Defining geographic problem
Geography is a broad discipline with the ability to address many of the world's complex issues and problems. A popular definition of geography is the study of the Earth as the home of humanity. Geography seeks not only to merely know where places and things are located, but why and how they are there and how they relate to and interact with one another. Geographers use an array of research methods and tools to study the distribution of phenomenon and features to explore the way in which place and space affect a wide variety of interdisciplinary topics. Typically, geographers follow a scientific method approach to perform research while using a wide variety of research design methods including quantitative, qualitative and mixed methods.
Defining the Problem

A geographer must first define the problem at the outset of a new research project. Defining the problem involves identifying the particular issue, exploring the established literature about the topic, and defining the study area in which the research will take place. At this stage, a geographer may also develop a working hypothesis about the problem.

Planning the Research Design

Once a geographer has defined the problem to be studied, he/she will then plan the research design framework to carry out the research. The research design typically develops out of the established research on the subject identified through a literature review and the type of data available or that will need to be acquired, the tools and resources available, the time frame available, as well as from the geographer's own area of research expertise. A research design will typically be one of three types: quantitative, qualitative or mixed methods.

Acquiring Relevant Data

The research design lays out the framework for acquiring the necessary data to address the issue under investigation. A quantitative research design involves acquiring a numerical data set either from an established data source or from field data collection and carrying out quantitative and statistical analysis, and oftentimes spatial analysis and spatial modelling, as well as using geographic information systems (GIS). A qualitative research design involves conducting interviews, focus groups, surveys, field observations, participatory research or a range of other qualitat ive techniques to acquire information about the topic. A mixed methods research design typically involves the combination of quantitative and qualitative techniques.

Analyzing the Data

The type of data analysis used depends on the research design. Quantitative analysis involves using statistical and GIS software for statistical analysis and spatial modelling. Geographers may then analyze the statistical and cartographic output of such analyses. Qualitative analysis involves content analysis of interview and focus group transcripts, coding and analyzing survey data, among other techniques. Mixed methods analysis involves a combination of the above analytical techniques.

Reporting Research Results

Upon analyzing the data, reaching the results, and arriving at a conclusion, geographers must then report the results of their research. Reporting research results includes presenting the research at professional and academic conferences, and publishing articles in scholarly peer-reviewed journals. Research may also be reported within book chapters, or actual full-length books.

1.6 Steps in Scientific Geographic Research

1. Problem identification: A problem is anything that requires some explanation. A problem must be clearly defined. A problem can cover anything, e.g. population growth and plan, population movement, Dynamics of human settlements, Urbanization process, economic growth, etc. 

2. Gathering available information or data: You need to read widely what has been written about that particular problem. Relevant information that is available must be collected. This data is available in statistical publications, books, journals, News media, census reports, Historical documents, research documents, etc 

3. Primary data or original data collection: Secondary data may not suffice the problem. The research has to collect original data. This is the data one collects from the field. A research advantageously collects from the field data that is relevant to the problem using different data collection techniques.

4. Classification or summarization of data: Data or facts that are collected must be organized or grouped to suit the study. The process is known as data classification. Items with similar characteristics are arranged in classes. Summarization is done so as to reduce bulkiness. Summarisation is done through techniques that give use of numerical descriptive values which come up with measures of central tendency, Deviation

5. Data analysis: Data is analysed so as to come up with explanations and conclusions. You derive meanings from the data through analysis and interpretation 

6. Data presentation: The summarised data is presented using tables, values graphs, charts, diagrams, maps. Qualitative and quantitative measures help to understand the relationship between values.
Chapter Two: Research Design and Literature Review

2.1 The Research Problem

In research process, the first and foremost step happens to be that of selecting and properly defining a research problem.  A researcher must find the problem and formulate it so that it becomes susceptible to research. Like a medical doctor, a researcher must examine all the symptoms (presented to him or observed by him) concerning a problem before he can diagnose correctly. To define a problem correctly, a researcher must know: what a problem is?

Selecting the Problem

The research problem undertaken for study must be carefully selected. The task is a difficult one, although it may not appear to be so. Help may be taken from a research guide in this connection. Nevertheless, every researcher must find out his own salvation for research problems cannot be borrowed. A problem must spring from the researcher’s mind like a plant springing from its own seed. If our eyes need glasses, it is not the optician alone who decides about the number of the lens we require. We have to see ourselves and enable him to prescribe for us the right number by cooperating with him. Thus, a research guide can at the most only help a researcher choose a subject. However, the following points may be observed by a researcher in selecting a research problem or a subject for research:

(i) Subject which is overdone should not be normally chosen, for it will be a difficult task to throw any new light in such a case.

(ii) Controversial subject should not become the choice of an average researcher.

(iii) Too narrow or too vague problems should be avoided.

(iv) The subject selected for research should be familiar and feasible so that the related research material or sources of research are within one’s reach. Even then it is quite difficult to supply definitive ideas concerning how a researcher should obtain ideas for his research. For this purpose, a researcher should contact an expert who is already engaged in research. 
(v) The importance of the subject, the qualifications and the training of a researcher, the costs involved, and the time factor are few other criteria that must also be considered in selecting a problem. In other words, before the final selection of a problem is done, a researcher must ask himself/herself the following questions:

     a) Whether he/she is well equipped in terms of his background to carry out the research?

     b) Whether the study falls within the budget he/she can afford?

     c) Whether the necessary cooperation can be obtained from those who must participate in research as subjects?

If the answers to all these questions are in the affirmative, one may become sure so far as the practicability of the study is concerned.

(vi) The selection of a problem must be preceded by a preliminary study. This may not be necessary when the problem requires the conduct of a research closely similar to one that has already been done. But when the field of inquiry is relatively new and does not have available a set of well developed techniques, a brief feasibility study must always be undertaken.

If the subject for research is selected properly by observing the above mentioned points, the research will not be a boring drudgery, rather it will be love’s labour. In fact, zest for work is a must. The subject or the problem selected must involve the researcher and must have an upper most place in his mind so that he may undertake all pains needed for the study.

Technique Involved in Defining a Problem

Let us start with the question: What does one mean when he/she wants to define a research problem? The answer may be that one wants to state the problem along with the bounds within which it is to be studied. In other words, defining a problem involves the task of laying down boundaries within which a researcher shall study the problem with a pre-determined objective in view.

How to define a research problem is undoubtedly a herculean task. However, it is a task that must be tackled intelligently to avoid the perplexity encountered in a research operation. The usual approach is that the researcher should himself pose a question (or in case someone else wants the researcher to carry on research, the concerned individual, organization or an authority should pose the question to the researcher) and set-up techniques and procedures for throwing light on the question concerned for formulating or defining the research problem. But such an approach generally does not produce definitive results because the question phrased in such a fashion is usually in broad general terms and as such may not be in a form suitable for testing.

Defining a research problem properly and clearly is a crucial part of a research study and must in no case be accomplished hurriedly. However, in practice this is a frequently overlooked which causes a lot of problems later on. Hence, the research problem should be defined in a systematic manner, giving due weight age to all relating points. The technique for the purpose involves the undertaking of the following steps generally one after the other: 
(i) statement of the problem in a general way; 
(ii)  understanding the nature of the problem; 
(iii)  surveying the available literature 
(iv) developing the ideas through discussions; and 
(v)  Rephrasing the research problem into a working proposition. 

(i) Statement of the problem in a general way: First of all the problem should be stated in a broad general way, keeping in view either some practical concern or some scientific or intellectual interest. For this purpose, the researcher must immerse himself thoroughly in the subject matter concerning which he wishes to pose a problem. In case of social research, it is considered advisable to do some field observation and as such the researcher may undertake some sort of preliminary survey or what is often called pilot survey. Then the researcher can himself state the problem or he can seek the guidance of the guide or the subject expert in accomplishing this task. Often, the guide puts forth the problem in general terms, and it is then up to the researcher to narrow it down and phrase the problem in operational terms. In case there is some directive from an organizational authority, the problem then can be stated accordingly. The problem stated in a broad general way may contain various ambiguities which must be resolved by cool thinking and rethinking over the problem. At the same time the feasibility of a particular solution has to be considered and the same should be kept in view while stating the problem.

(ii) Understanding the nature of the problem: The next step in defining the problem is to understand its origin and nature clearly. The best way of understanding the problem is to discuss it with those who first raised it in order to find out how the problem originally came about and with what objectives in view. If the researcher has stated the problem himself, he should consider once again all those points that induced him to make a general statement concerning the problem. For a better understanding of the nature of the problem involved, he can enter into discussion with those who have a good knowledge of the problem concerned or similar other problems. The researcher should also keep in view the environment within which the problem is to be studied and understood.

(iii) Surveying the available literature: All available literature concerning the problem at hand must necessarily be surveyed and examined before a definition of the research problem is given. This means that the researcher must be well-conversant with relevant theories in the field, reports and records as also all other relevant literature. He must devote sufficient time in reviewing of research already undertaken on related problems. This is done to find out what data and other materials, if any, are available for operational purposes. “Knowing what data are available often serves to narrow the problem itself as well as the technique that might be used.” This would also help a researcher to know if there are certain gaps in the theories, or whether the existing theories applicable to the problem under study are inconsistent with each other, or whether the findings of the different studies do not follow a pattern consistent with the theoretical expectations and so on. All this will enable a researcher to take new strides in the field for furtherance of knowledge i.e., he can move up starting from the existing premise. Studies on related problems are useful for indicating the type of difficulties that may be encountered in the present study as also the possible analytical shortcomings. At times such studies may also suggest useful and even new lines of approach to the present problem.

(iv) Developing the ideas through discussions: Discussion concerning a problem often produces useful information. Various new ideas can be developed through such an exercise. Hence, a researcher must discuss his problem with his colleagues and others who have enough experience in the same area or in working on similar problems. This is quite often known as an experience survey. People with rich experience are in a position to enlighten the researcher on different aspects of his proposed study and their advice and comments are usually invaluable to the researcher. They help him sharpen his focus of attention on specific aspects within the field. Discussions with such persons should not only be confined to the formulation of the specific problem at hand, but should also be concerned with the general approach to the given problem, techniques that might be used, possible solutions, etc.

(v) Rephrasing the research problem: Finally, the researcher must sit to rephrase the research problem into a working proposition. Once the nature of the problem has been clearly understood, the environment (within which the problem has got to be studied) has been defined, discussions over the problem have taken place and the available literature has been surveyed and examined, rephrasing the problem into analytical or operational terms is not a difficult task. Through rephrasing, the researcher puts the research problem in as specific terms as possible so that it may become operationally viable and may help in the development of working hypotheses.
In addition to what has been stated above, the following points must also be observed while defining a research problem:
a. Technical terms and words or phrases, with special meanings used in the statement of the problem, should be clearly defined.

b. Basic assumptions or postulates (if any) relating to the research problem should be clearly stated.

c. A straight forward statement of the value of the investigation (i.e., the criteria for the selection of the problem) should be provided.

d. The suitability of the time-period and the sources of data available must also be considered by the researcher in defining the problem.

e. The scope of the investigation or the limits within which the problem is to be studied must be mentioned explicitly in defining a research problem.
2.2 Designing a geographic Research

     2.2.1. Meaning of Research Design

The formidable problem that follows the task of defining the research problem is the preparation of the design of the research project, popularly known as the “research design”. Decisions regarding what, where, when, how much, by what means concerning an inquiry or a research study constitute a research design. “A research design is the arrangement of conditions for collection and analysis of data in a manner that aims to combine relevance to the research purpose with economy in procedure.”

In fact, the research design is the conceptual structure within which research is conducted; it constitutes the blueprint for the collection, measurement and analysis of data. As such the design includes an outline of what the researcher will do from writing the hypothesis and its operational implications to the final analysis of data. More explicitly, the design decisions happen to be in respect of:

(i) What is the study about?

(ii) Why is the study being made?

(iii) Where will the study be carried out?

(iv) What type of data is required?

(v) Where can the required data be found?

(vi) What periods of time will the study include?

(vii) What will be the sample design?

(viii) What techniques of data collection will be used?

(ix) How will the data be analyzed?

(x) In what style will the report be prepared?

Keeping in view the above stated design decisions; one may split the overall research design into the following parts:

(a) the sampling design which deals with the method of selecting items to be observed for the given study;

(b) the observational design which relates to the conditions under which the observations are to be made;

(c) the statistical design which concerns with the question of how many items are to be observed and how the information and data gathered are to be analyzed; and

(d) the operational design which deals with the techniques by which the procedures specified in the sampling, statistical and observational designs can be carried out.

From what has been stated above, we can state the important features of a research design as under:

(i) It is a plan that specifies the sources and types of information relevant to the research problem.

(ii) It is a strategy specifying which approach will be used for gathering and analyzing the data.

(iii) It also includes the time and cost budgets since most studies are done under these two constraints.

In brief, research design must, at least, contain 

a. a clear statement of the research problem;
b. procedures and techniques to be used for gathering information; 
c. the population to be studied; and 
d. methods to be used in processing and analyzing data.

Need For Research Design

· Research design is needed because it facilitates the smooth sailing of the various research operations, thereby making research as efficient as possible yielding maximal information with minimal expenditure of effort, time and money.

· Research design stands for advance planning of the methods to be adopted for collecting the relevant data and the techniques to be used in their analysis, keeping in view the objective of the research and the availability of staff, time and money. Preparation of the research design should be done with great care as any error in it may upset the entire project.

· Research design, in fact, has a great bearing on the reliability of the results arrived at and as such constitutes the firm foundation of the entire edifice of the research work.
Features of a Good Design

A good design is often characterized by adjectives like flexible, appropriate, efficient, economical and so on. Generally, the design which minimizes bias and maximizes the reliability of the data collected and analyzed is considered a good design. The design which gives the smallest experimental error is supposed to be the best design in many investigations. Similarly, a design which yields maximal information and provides an opportunity for considering many different aspects of a problem is considered most appropriate and efficient design in respect of many research problems. Thus, the question of good design is related to the purpose or objective of the research problem and also with the nature of the problem to be studied. A design may be quite suitable in one case, but may be found wanting in one respect or the other in the context of some other research problem. One single design cannot serve the purpose of all types of research problems.

A research design appropriate for a particular research problem, usually involves the consideration of the following factors:

a. the means of obtaining information;

b. the availability and skills of the researcher and his staff, if any;

c. the objective of the problem to be studied;

d. the nature of the problem to be studied; and

e. the availability of time and money for the research work.
Important Concepts Relating To Research Design

Before describing the different research designs, it will be appropriate to explain the various concepts relating to designs so that these may be better and easily understood.

1. Dependent and independent variables: A concept which can take on different quantitative values is called a variable. As such the concepts like weight, height, income are all examples of variables. Qualitative phenomena (or the attributes) are also quantified on the basis of the presence or absence of the concerning attribute(s). Phenomena which can take on quantitatively different values even in decimal points are called ‘continuous variables’. A continuous variable is that which can assume any numerical value within a specific range. But all variables are not continuous. If they can only be expressed in integer values, they are non-continuous variables or in statistical language ‘discrete variables’. A variable for which the individual values fall on the scale only with distinct gaps is called a discrete variable. Age is an example of continuous variable, but the number of children is an example of non-continuous variable. If one variable depends upon or is a consequence of the other variable, it is termed as a dependent variable, and the variable that is antecedent to the dependent variable is termed as an independent variable. For instance, if we say that height depends upon age, then height is a dependent variable and age is an independent variable. Further, if in addition to being dependent upon age, height also depends upon the individual’s sex, then height is a dependent variable and age and sex are independent variables. 

2. Extraneous variable: Independent variables that are not related to the purpose of the study, but may affect the dependent variable are termed as extraneous variables. Suppose the researcher wants to test the hypothesis that there is a relationship between children’s gains in social studies achievement and their self-concepts. In this case self-concept is an independent variable and social studies achievement is a dependent variable. Intelligence may as well affect the social studies achievement, but since it is not related to the purpose of the study undertaken by the researcher, it will be termed as an extraneous variable. Whatever effect is noticed on dependent variable as a result of extraneous variable(s) is technically described as an ‘experimental error’. A study must always be so designed that the effect upon the dependent variable is attributed entirely to the independent variable(s), and not to some extraneous variable or variables.

3. Control: One important characteristic of a good research design is to minimize the influence or effect of extraneous variable(s). The technical term ‘control’ is used when we design the study minimizing the effects of extraneous independent variables. In experimental researches, the term ‘control’ is used to refer to restrain experimental conditions.

4. Confounded relationship: When the dependent variable is not free from the influence of extraneous variable(s), the relationship between the dependent and independent variables is said to be confounded by an extraneous variable(s).

5. Research hypothesis: When a prediction or a hypothesized relationship is to be tested by scientific methods, it is termed as research hypothesis. The research hypothesis is a predictive statement that relates an independent variable to a dependent variable. Usually a research hypothesis must contain, at least, one independent and one dependent variable. Predictive statements which are not to be objectively verified or the relationships that are assumed but not to be tested are not termed research hypotheses.

6. Experimental and non-experimental hypothesis-testing research: When the purpose of research is to test a research hypothesis, it is termed as hypothesis-testing research. It can be of the experimental design or of the non-experimental design. Research in which the independent variable is manipulated is termed ‘experimental hypothesis-testing research’ and a research in which an independent variable is not manipulated is called ‘non-experimental hypothesis-testing research’. For instance, suppose a researcher wants to study whether intelligence affects reading ability for a group of students and for this purpose he randomly selects 50 students and tests their intelligence and reading ability by calculating the coefficient of correlation between the two sets of scores. This is an example of non-experimental hypothesis-testing research because herein the independent variable, intelligence, is not manipulated. But now suppose that our researcher randomly selects 50 students from a group of students who are to take a course in statistics and then divides them into two groups by randomly assigning 25 to Group A, the usual studies programme, and 25 to Group B, the special studies programme. At the end of the course, he administers a test to each group in order to judge the effectiveness of the training programme on the student’s performance-level. This is an example of experimental hypothesis-testing research because in this case the independent variable, viz., the type of training programme, is manipulated.

7. Experimental and control groups: In an experimental hypothesis-testing research when a group is exposed to usual conditions, it is termed a ‘control group’, but when the group is exposed to some novel or special condition, it is termed an ‘experimental group’. In the above illustration, the Group A can be called a control group and the Group B an experimental group. If both groups A and B are exposed to special studies programmes, then both groups would be termed ‘experimental groups.’ It is possible to design studies which include only experimental groups or studies which include both experimental and control groups.

8. Treatments: The different conditions under which experimental and control groups are put are usually referred to as ‘treatments’. In the illustration taken above, the two treatments are the usual studies programme and the special studies programme. Similarly, if we want to determine through an experiment the comparative impact of three varieties of fertilizers on the yield of wheat, in that case the three varieties of fertilizers will be treated as three treatments.

9. Experiment: The process of examining the truth of a statistical hypothesis, relating to some research problem, is known as an experiment. For example, we can conduct an experiment to examine the usefulness of a certain newly developed drug. Experiments can be of two types viz., absolute experiment and comparative experiment. If we want to determine the impact of a fertilizer on the yield of a crop, it is a case of absolute experiment; but if we want to determine the impact of one fertilizer as compared to the impact of some other fertilizer, our experiment then will be termed as a comparative experiment. Often, we undertake comparative experiments when we talk of designs of experiments.

10. Experimental unit(s): The pre-determined plots or the blocks, where different treatments are used, are known as experimental units. Such experimental units must be selected (defined) very carefully.
Types of Research Designs

A research design is a systematic plan to study a scientific problem. The design of a study defines the study type (descriptive, correlational, semi-experimental, experimental, review, meta-analytic) and sub-type (e.g., descriptive-longitudinal case study), research question, hypotheses, independent and dependent variables, experimental design, and, if applicable, data collection methods and a statistical analysis plan.
The research design refers to the overall strategy that you choose to integrate the different components of the study in a coherent and logical way, thereby, ensuring you will effectively address the research problem; it constitutes the blueprint for the collection, measurement, and analysis of data. Note that your research problem determines the type of design you can use, not the other way around!
· Descriptive Design 

Definition and Purpose

Descriptive research designs help provide answers to the questions of who, what, when, where, and how associated with a particular research problem; a descriptive study cannot conclusively ascertain answers to why. Descriptive research is used to obtain information concerning the current status of the phenomena and to describe "what exists" with respect to variables or conditions in a situation.

What do these studies tell you?

· The subject is being observed in a completely natural and unchanged natural environment. True experiments, whilst giving analyzable data, often adversely influence the normal behavior of the subject.

· Descriptive research is often used as a pre-cursor to more quantitatively research designs, the general overview giving some valuable pointers as to what variables are worth testing quantitatively.

· If the limitations are understood, they can be a useful tool in developing a more focused study.

· Descriptive studies can yield rich data that lead to important recommendations.

· Appoach collects a large amount of data for detailed analysis.

What these studies don't tell you?

· The results from a descriptive research can not be used to discover a definitive answer or to disprove a hypothesis.

· Because descriptive designs often utilize observational methods [as opposed to quantitative methods], the results cannot be replicated.

· The descriptive function of research is heavily dependent on instrumentation for measurement and observation.

· Experimental Design 

Definition and Purpose

A blueprint of the procedure that enables the researcher to maintain control over all factors that may affect the result of an experiment. In doing this, the researcher attempts to determine or predict what may occur. Experimental Research is often used where there is time priority in a causal relationship (cause precedes effect), there is consistency in a causal relationship (a cause will always lead to the same effect), and the magnitude of the correlation is great. The classic experimental design specifies an experimental group and a control group. The independent variable is administered to the experimental group and not to the control group, and both groups are measured on the same dependent variable. Subsequent experimental designs have used more groups and more measurements over longer periods. True experiments must have control, randomization, and manipulation.

What do these studies tell you?

· Experimental research allows the researcher to control the situation. In so doing, it allows researchers to answer the question, “what causes something to occur?”

· Permits the researcher to identify cause and effect relationships between variables and to distinguish placebo effects from treatment effects.

· Experimental research designs support the ability to limit alternative explanations and to infer direct causal relationships in the study.

· Approach provides the highest level of evidence for single studies.

What these studies don't tell you?

· The design is artificial, and results may not generalize well to the real world.

· The artificial settings of experiments may alter subject behaviors or responses.

· Experimental designs can be costly if special equipment or facilities are needed.

· Some research problems cannot be studied using an experiment because of ethical or technical reasons.

· Difficult to apply ethnographic and other qualitative methods to  experimental designed research studies.

· Exploratory Design 

Definition and Purpose

An exploratory design is conducted about a research problem when there are few or no earlier studies to refer to. The focus is on gaining insights and familiarity for later investigation or undertaken when problems are in a preliminary stage of investigation.

The goals of exploratory research are intended to produce the following possible insights:

a. Familiarity with basic details, settings and concerns.

b. Well grounded picture of the situation being developed.

c. Generation of new ideas and assumption, development of tentative theories or hypotheses.

d. Determination about whether a study is feasible in the future.

e. Issues get refined for more systematic investigation and formulation of new research questions.

f. Direction for future research and techniques get developed.

What do these studies tell you?

· Design is a useful approach for gaining background information on a particular topic.

· Exploratory research is flexible and can address research questions of all types (what, why, how).

· Provides an opportunity to define new terms and clarify existing concepts.

· Exploratory research is often used to generate formal hypotheses and develop more precise research problems.

· Exploratory studies help establish research priorities.

What these studies don't tell you?

· Exploratory research generally utilizes small sample sizes and, thus, findings are typically not generalizable to the population at large.

· The exploratory nature of the research inhibits an ability to make definitive conclusions about the findings.

· The research process underpinning exploratory studies is flexible but often unstructured, leading to only tentative results that have limited value in decision-making.

· Design lacks rigorous standards applied to methods of data gathering and analysis because one of the areas for exploration could be to determine what method or methodologies could best fit the research problem.

· Observational Design 

Definition and Purpose

This type of research design draws a conclusion by comparing subjects against a control group, in cases where the researcher has no control over the experiment. There are two general types of observational designs. In direct observations, people know that you are watching them. Unobtrusive measures involve any method for studying behavior where individuals do not know they are being observed. An observational study allows a useful insight into a phenomenon and avoids the ethical and practical difficulties of setting up a large and cumbersome research project.

What do these studies tell you?

· Observational studies are usually flexible and do not necessarily need to be structured around a hypothesis about what you expect to observe (data is emergent rather than pre-existing).

· The researcher is able to collect a depth of information about a particular behavior.

· Can reveal interrelationships among multifaceted dimensions of group interactions.

· You can generalize your results to real life situations.

· Observational research is useful for discovering what variables may be important before applying other methods like experiments.

· Observation research esigns account for the complexity of group behaviors.

What these studies don't tell you?

· Reliability of data is low because seeing behaviors occur over and over again may be a time consuming task and difficult to replicate.

· In observational research, findings may only reflect a unique sample population and, thus, cannot be generalized to other groups.

· There can be problems with bias as the researcher may only "see what they want to see."

· There is no possiblility to determine "cause and effect" relationships since nothing is manipulated.

· Sources or subjects may not all be equally credible.

· Any group that is studied is altered to some degree by the very presence of the researcher, therefore, skewing to some degree any data collected (the Heisenburg Uncertainty Principle).

· Cross-Sectional Design 

Definition and Purpose

Cross-sectional research designs have three distinctive features: no time dimension, a reliance on existing differences rather than change following intervention; and, groups are selected based on existing differences rather than random allocation. The cross-sectional design can only measure differences between or from among a variety of people, subjects, or phenomena rather than change. As such, researchers using this design can only employ a relative passive approach to making causal inferences based on findings.

What do these studies tell you?

· Cross-sectional studies provide a 'snapshot' of the outcome and the characteristics associated with it, at a specific point in time.

· Unlike the experimental design where there is an active intervention by the researcher to produce and measure change or to create differences, cross-sectional designs focus on studying and drawing inferences from existing differences between people, subjects, or phenomena.

· Entails collecting data at and concerning one point in time. While longitudinal studies involve taking multiple measures over an extended period of time, cross-sectional research is focused on finding relationships between variables at one moment in time.

· Groups identified for study are purposely selected based upon existing differences in the sample rather than seeking random sampling.

· Cross-section studies are capable of using data from a large number of subjects and, unlike observational studies, is not geographically bound.

· Can estimate prevalence of an outcome of interest because the sample is usually taken from the whole population.

· Because cross-sectional designs generally use survey techniques to gather data, they are relatively inexpensive and take up little time to conduct.

What these studies don't tell you?

· Finding people, subjects, or phenomena to study that are very similar except in one specific variable can be difficult.

· Results are static and time bound and, therefore, gives no indication of a sequence of events or reveals historical contexts.

· Studies cannot be utilized to establish cause and affect relationships.

· Provide only a snapshot of analysis so there is always the possibility that a study could have differing results if another time-frame had been chosen.

· There is no follow up to the findings.

· Longitudinal Design 

Definition and Purpose

A longitudinal study follows the same sample over time and makes repeated observations. With longitudinal surveys, for example, the same group of people is interviewed at regular intervals, enabling researchers to track changes over time and to relate them to variables that might explain why the changes occur. Longitudinal research designs describe patterns of change and help establish the direction and magnitude of causal relationships. Measurements are taken on each variable over two or more distinct time periods. This allows the researcher to measure change in variables over time. It is a type of observational study and is sometimes referred to as a panel study.

What do these studies tell you?

· Longitudinal data allow the analysis of duration of a particular phenomenon.

· Enables survey researchers to get close to the kinds of causal explanations usually attainable only with experiments.

· The design permits the measurement of differences or change in a variable from one period to another [i.e., the description of patterns of change over time].

· Longitudinal studies facilitate the prediction of future outcomes based upon earlier factors.

What these studies don't tell you?

· The data collection method may change over time.

· Maintaining the integrity of the original sample can be difficult over an extended period of time.

· It can be difficult to show more than one variable at a time.

· This design often needs qualitative research to explain fluctuations in the data.

· A longitudinal research design assumes present trends will continue unchanged.

· It can take a long period of time to gather results.

· There is a need to have a large sample size and accurate sampling to reach representativeness.
2.3 Reviewing a Literature

Review of related literature refers to reading and extracting information from existing literatures related to the issue under investigation. The references can be published or unpublished materials. It is the review of written sources related and relevant to your research topic. The purpose of reviewing literature is to establish a context for the research and to bring the researcher to the frontier of knowledge in his/her topic. It is also to enable the researcher to become knowledgeable in the theoretical and empirical issues related to the research topic. Besides, it is to identify research gaps, contradictions and methodological weakness in the existing body of knowledge that can become further justification for the current research. The literature review section of the research is expected to address the following questions:
- Where did the problem come from?

- What is already known about the problem?

- What other methods have been used to resolve the problem?
What is a literature review?
A literature review is a description of the literature relevant to a particular field or topic. This is often written as part of a postgraduate thesis proposal, or at the commencement of a thesis. A critical literature review is a critical assessment of the relevant literature. It is unlikely that you will be able to write a truly critical assessment of the literature until you have a good grasp of the subject, usually at some point near the end of your thesis.

How does a literature review differ from other assignments?

The review, like other forms of expository writing, has an introduction, body and conclusion, well-formed paragraphs, and a logical structure. However, in other kinds of expository writing, you use relevant literature to support the discussion of your thesis; in a literature review, the literature itself is the subject of discussion.

What counts as 'literature'?

‘Literature’ covers everything relevant that is written on a topic: books, journal articles, newspaper articles, historical records, government reports, theses and dissertations, etc. The important word is 'relevant'. Check with your supervisor or tutor when in doubt.

Why do a literature review?

A literature review gives an overview of the field of inquiry: what has already been said on the topic, who the key writers are, what the prevailing theories and hypotheses are, what questions are being asked, and what methodologies and methods are appropriate and useful.

A critical literature review shows how prevailing ideas fit into your own thesis, and how your thesis agrees or differs from them.

How many references to look for?

This depends on what the literature review is for, and what stage you are at in your studies. Your supervisor or tutor should specify a minimum number of references.

Generally speaking, a reasonable number of references in a literature review would be:

· undergraduate review: 5-20 titles depending on level

· Master’s thesis: 40+ titles

· Doctoral thesis: 50+ titles
3.2.1 Conceptualization and Theoretical Framework

A conceptual framework is a set of related items or concepts that broadly explains your research. It allows you, as the researcher to demonstrate where the research problem you want to examine fit into in the body of existing theory, model or concepts which usually characterize the research problem. It is a stage where it is as if you are saying that I have speculated on the possible factors in the resolution of the research problem and let me now find out if the experiences of those who have actually structure this and similar phenomena in the past agree with my speculations. Conceptualization helps you to avoid a situation where your research appears to stand alone without any conceptual meaning or backing.

On the other hand, Theoretical Framework is an integrated set of concepts embedded in a theory. The statements embedded within the theory often link the concepts to one another. This can be derived deductively from existing theory and used to describe, explain, predict and produce testable hypothesis.

Chapter Three: Sampling Techniques
3.1 Why sampling is needed?

Sampling is the process of drawing a subset of people from a population so that results with that subset may be generalized to the population. It is not possible to observe the all population, so we observe the sub set of population which is called sample.

One major characteristics of population is that they are never homogeneous. Population is always heterogeneous. And therefore the value of attributes of which we want to collect information from is also heterogeneous. So we get a representative sample to make inferences about a population. And this inference influences the decision making processes
· Population: All possible people you are interested in studying. This is the group you would like to sample from because this is the group you are interested in generalizing to. 

· Sampling frame:  A listing of all element (cases) in a study population.  In many studies, we draw the actual sample from this listing. 

· Sample: People selected to be in the study 
3.2. Sample Size and Sample Size Criteria
Perhaps the most frequently asked question concerning sampling is, "What size sample do I need?" The answer to this question is influenced by a number of factors, including the purpose of the study, population size, the risk of selecting a "bad" sample, and the allowable sampling error.
This paper reviews criteria for specifying a sample size and presents several strategies for determining the sample size.
In addition to the purpose of the study and population size, three criteria usually will need to be specified to determine the appropriate sample size: the level of precision, the level of confidence or risk, and the degree of variability in the attributes being measured (Miaoulis and Michener, 1976). Each of these is reviewed below.
I. The Level of Precision
The level of precision, sometimes called sampling error, is the range in which the true value of the population is estimated to be. This range is often expressed in percentage points, (e.g., ±5 percent), in the same way that results for political campaign polls are reported by the media. Thus, if a researcher finds that 60% of farmers in the sample have adopted a recommended practice with a precision rate of ±5%, then he or she can conclude that between 55% and 65% of farmers in the population have adopted the practice.
II. The Confidence Level
The confidence or risk level is based on ideas encompassed under the Central Limit Theorem. The key idea encompassed in the Central Limit Theorem is that when a population is repeatedly sampled, the average value of the attribute obtained by those samples is equal to the true population value. Furthermore, the values obtained by these samples are distributed normally about the true value, with some samples having a higher value and some obtaining a lower score than the true population value. In a normal distribution, approximately 95% of the sample values are within two standard deviations of the true population value (e.g., mean). In other words, this means that, if a 95% confidence level is selected, 95 out of 100 samples will have the true population value within the range of precision specified earlier (Figure 1). There is always a chance that the sample you obtain does not represent the true population value. Such samples with extreme values are represented by the shaded areas in Figure 1. This risk is reduced for 99% confidence levels and increased for 90% (or lower) confidence levels.
III. Degree of Variability
The third criterion, the degree of variability in the attributes being measured refers to the distribution of attributes in the population. The more heterogeneous a population, the larger the sample size required to obtain a given level of precision. The less variable (more homogeneous) a population, the smaller the sample size. Note that a proportion of 50% indicates a greater level of variability than either 20% or 80%. This is because 20% and 80% indicate that a large majority do not or do, respectively, have the attribute of interest. Because a proportion of .5 indicates the maximum variability in a population, it is often used in determining a more conservative sample size, that is, the sample size may be larger than if the true variability of the population attribute were used.
3.3.  Strategies for Sample Size Determination

Sample size determination is the act of choosing the number of observations or replicates to include in a statistical sample. The sample size is an important feature of any empirical study in which the goal is to make inferences about a population from a sample. In practice, the sample size used in a study is determined based on the expense of data collection, and the need to have sufficient statistical power. In complicated studies there may be several different sample sizes involved in the study: for example, in a survey sampling involving stratified sampling there would be different sample sizes for each population. In a census, data are collected on the entire population; hence the sample size is equal to the population size. In experimental design, where a study may be divided into different treatment groups, there may be different sample sizes for each group.

There are several approaches to determining the sample size. These include using a census for small populations, imitating a sample size of similar studies, using published tables, and applying formulas to calculate a sample size. Each strategy is discussed below.
A. Using a Census for Small Populations
One approach is to use the entire population as the sample. Although cost considerations make this impossible for large populations, a census is attractive for small populations (e.g., 200 or less). A census eliminates sampling error and provides data on all the individuals in the population. In addition, some costs such as questionnaire design and developing the sampling frame are "fixed," that is, they will be the same for samples of 50 or 200. Finally, virtually the entire population would have to be sampled in small populations to achieve a desirable level of precision.
B. Using a Sample Size of a Similar Study
Another approach is to use the same sample size as those of studies similar to the one you plan. Without reviewing the procedures employed in these studies you may run the risk of repeating errors that were made in determining the sample size for another study. However, a review of the literature in your discipline can provide guidance about "typical" sample sizes which are used.
C. Using Published Tables
A third way to determine sample size is to rely on published tables which provide the sample size for a given set of criteria. 
D. Using Formulas to Calculate a Sample Size
Although tables can provide a useful guide for determining the sample size, you may need to calculate the necessary sample size for a different combination of levels of precision, confidence, and variability. The fourth approach to determining sample size is the application of one of several formulas. 
Characteristics of a Good Sample Design

From what has been stated above, we can list down the characteristics of a good sample design as under:

a. Sample design must result in a truly representative sample.

b. Sample design must be such which results in a small sampling error.

c. Sample design must be viable in the context of funds available for the research study.

d. Sample design must be such so that systematic bias can be controlled in a better way.

e. Sample should be such that the results of the sample study can be applied, in general, for the universe with a reasonable level of confidence.

3.4. Types of Sampling Methods

There are different types of sample designs based on two factors viz., the representation basis and the element selection technique. On the representation basis, the sample may be probability sampling or it may be non-probability sampling. Probability sampling is based on the concept of random selection, whereas non-probability sampling is ‘non-random’ sampling. On element selection basis, the sample may be either unrestricted or restricted. When each sample element is drawn individually from the population at large, then the sample so drawn is known as ‘unrestricted sample’, whereas all other forms of sampling are covered under the term ‘restricted sampling’. Thus, sample designs are basically of two types:   
1. Probability/random sampling

2. Non-probability/non-random sampling

3.4.1. Probability Sampling

Probability sampling is also known as ‘random sampling’ or ‘chance sampling’. It is a sampling technique in which every member of the population will have a known, non-zero probability/chance to be selected. Every unit in the population has a chance (greater than zero) of being selected in the sample, and this probability can be accurately determined. Involves the selection of elements from the population using random in which each element of the population has an equal and independent chance of being chosen. 
· It is a widely used sampling technique in many of survey researches. 

· The first step in probability sampling procedure is to prepare a sampling plan. 

· It is to mean to determine:

·  how to select the sample and 

· how large a sample size to be 

· And then preparing a sampling frame.  

· Sampling frame is the list of all the sampling units or population from which a sample will be drawn. 

 Classification of Probability Sampling

Probability sampling includes: Simple Random Sampling, Systematic random Sampling, Stratified random Sampling, random Cluster sampling and Multistage/are Sampling. 

These various ways of probability sampling have two things in common:

· Every element has a known nonzero probability of being sampled and 

· Involves random selection at some point.

1. Simple Random Sampling 

In a simple random sample (SRS) of a given size, all such subsets of the frame are given an equal probability. Each element of the frame thus has an equal probability of selection: the frame is not subdivided or partitioned. 

Each member of the population has an equal chance of being included in the samples. Most commonly used method is the lottery or Fish Bowl technique. In using the lottery method, there is a need for a complete listing of the members of the population. The names or codes of all members are written on pieces of paper cards and placed in a container. The researcher draws the desired number of sample from the container. This minimizes bias and simplifies analysis of results.

 The process is relatively easy for small population but relatively difficult and time consuming for a large population 

 2. Systematic Sampling Technique• Type of probability sampling which selects samples by following some rules set by the researcher which involves selecting the Kth member where the random start is determined. A system is a plan for selecting members after a starting point or random start has been determined. Then every nth member of the population will be determined by the system in drawing or selecting the members of the sample. 

 3. Stratified Random Sampling – Type of probability sampling which selects members of the sample proportionally from each subpopulation or stratum. Used when the population is too large to handle and is divided into subgroups (called strata). Samples per stratum are then randomly selected, but considerations must be given to the sizes of the random samples to be drawn from the subgroups. An example of procedure to use is proportional allocation which selects the sample sizes proportional to the sizes of the different subgroups. 

4. Cluster Sampling – Used when population is divided into groups or clusters. Samples are selected in groups rather than individuals which is employed into a large-scale survey. 

· Cluster sampling means selecting groups (cluster) of population elements 

· After cluster has been selected, all or part of, the elements in each cluster will be included in the sample 

· If random sampling is applied after cluster sampling a two-stage sampling is performed. 

· The first stage is selecting a sample of clusters. 

· The second is selecting a random sample of elements in each cluster.

 5. Multi-Stage Sampling – Selects samples using more than two sampling techniques – Rarely used because of the complexity of its application – Requires a lot of effort, time, and cost 

· It involves a combination of more than two sampling techniques at different stages.

· For example one may need to carry out survey of agricultural output of Ethiopian farmers at household level. 

· For this purpose one may decide to select:

· Three regional states-through stratified random sampling

· Two zones from each regional states-through stratified sampling

· One woreda-Randomly from each zone

· Five villages from each woreda-randomly

· 50 farmers from each village –through stratified sampling (Rich, Medium and poor farmers) 
3.4.2. Non-Probability Sampling 

It involves the selection of elements from a population using non-random procedures. Non-probability sampling is a sampling technique in which units of the sample are selected on the basis of

· personal judgment or 

· convenience 

Non-probability sampling is any sampling method where some elements of the population have no chance of selection or where the probability of selection can't be accurately determined. It involves the selection of elements based on assumptions regarding the population of interest, which forms the criteria for selection. Hence, because the selection of elements is nonrandom, non-probability sampling does not allow the estimation of sampling errors.

 Characteristics of Non-Probability Sampling

· The members of sample are drawn or selected based on the judgment of the researcher.

· The results of these techniques are relatively biased.

· The techniques lack objectivity in terms of the selection of samples.

· The samples are not so reliable.

· The techniques are convenient and economical to use. 

 Types of Non-Probability Sampling 

The four major categories of non-probability sampling are:

· Convenience

· Purposive/Judgment

· Quota 

· Snowball 

1. Convenience or Accidental Sampling – 

· It is also known as haphazard or accidental sampling 

· Selecting units or people who are most conveniently available 

· Involves the nonrandom selection of subjects based on their availability or convenient accessibility. 

· Convenience samples are best utilized for exploratory research when additional research will subsequently be conducted with a probability sample.

2. Quota Sampling – Involves the nonrandom selection of elements based on the identification of specific characteristics to increase the sample’s representativeness. 

· It is a non-probability sampling technique that insures that certain characteristics of a population sample will be represented to the exact extent that the investigator desires.

3. Purposive of Judgmental Sampling – Involves the nonrandom selection of elements based on the researcher’s judgment and knowledge about the population. – This is useful when a group of subjects is needed to participate in a pre-test of newly developed instruments or when a group of experts is desirable to validate research information

· It is when experienced individual selects the sample based upon his/her judgment about some appropriate characteristics required for the sample members. 

· In this technique a researcher selects a sample to serve a specific purpose.

4. Snowball Sampling
· In this technique initial respondents are selected by probability or non-probability methods and then additional respondents are selected from information provided by the initial respondents. 

· This method is used to locate members of rare population by referrals.

3.5. The use of GIS in research

Geographic information systems (GIS) (also known as Geospatial information systems) are computer software and hardware systems that enable users to capture, store, analyse and manage spatially referenced data. GISs have transformed the way spatial (geographic) data, relationships and patterns in the world are able to be interactively queried, processed, analysed, mapped, modelled, visualised, and displayed for an increasingly large range of users, for a multitude of purposes.

Educators are using the power of GIS in more than 100 different academic disciplines to spatially enable their research. Researchers often focus on advancing Geosciences theory and methodology, or use GIS as an analytical tool in their specific scientific discipline.
Growing interest in using GIS technology to support scientific research 

· to support investigations of global environment - global science 

· to search for factors causing patterns of disease - epidemiology 

· to understand changes in patterns of settlement, distributions of population groups within cities - anthropology, demography, social geography 

· to understand relationships between species distribution and habitats - landscape ecology 

GIS has been called an enabling technology for science because of the breadth of potential uses as a tool.

Uses of GIS range from indigenous people, communities, research institutions, environmental scientists, health organisations, land use planners, businesses, and government agencies at all levels.

Generally, the uses of GIS ranges from information storage; spatial pattern identification; visual presentation of spatial relationships; remote sensing - all sometimes made available through internet web interfaces, involving large numbers of users, data collectors, specialists and/or community participants.
Chapter Four: Data Collection Methods and Analysis                            

4.1. Types of Data 

There are multiple classifications of data that we used in our research these include, discrete data, Ordinal data, Continuous data, Nominal data, Interval data and Ratio data.

A, Individual or grouped data:
Individual data provides precise and specific values of every item in the sample population. This data is very informative, thus very difficult to tabulate if the data set is too large. It is suitable if the population is small.
Grouped data: This represents the grouped/class values information. The groups are formed arbitrary e.g. age groups. It is convenient when large numbers are involved in research
B, Discrete or continuous data:
Discrete data: Data presented in whole numbers due to their nature e.g. Human beings, cars, etc. Discrete data can’t be broken down into smaller data values, e.g. a questionnaire with answer options of “Yes/No?” and “Male/Female?” This type of research is best used for things that are counted in whole numbers like the example showed.

Continuous data: Presented in the value over a given range, temperature, rainfall, height, etc. It is the type of data where you can get fractions. Continuous data can have and number value with any number of desired decimal places. 
C, Ordinal Data 

Ordinal data is usually data that can be ranked and put in place depending on the values that each subject has for example a football league table; the team with more points will be placed higher up in the league table.

D, Nominal Data 

Nominal data is used to assign categories for identification purposes e.g. “Male = 1 Female = 2” the numbers have no value but identify the difference between the male and female population participating in the research or data evidence.

E, Interval Data 

Interval data is used on an order of scale basis that is equal to intervals between scores e.g. Olympic judging scores 6.0, 6.5, 7.0, 7.5; this data is used if judges are unsure whether to round off the scores higher or lower so have the option to offer up a score in-between the two scores that the performer received.

F, Ratio Data 
Ratio data is based on an order scale with proportional equal units of measurement e.g. Rugby scores – scoring 40 points has twice the value of scoring 20 points. This data is also used in things such as blood pressure measurements.

The common feature of geographical data is the fact that it is spatially distributed over time and space. Geographical data have time and space. The values of geographical data have been related to points, areas and lines. For instance when dealing with population data, the points can be used to represent the population density. 
4.2. Data Sources /Sources of Geographic Data

Collecting data is one of the more basic tasks of geographical enquiry. It is also one of the more arduous. Before any piece of research can commence, the researchers must decide what information is to be collected, and which sources and methods are to be used. As far as sources are concerned, a choice is often available. For example, they may be able to use existing data, even if collected for a different purpose, so long as they are sufficiently detailed, up-to-date, and can be adapted to the needs of the project. Alternatively, they may decide they have to collect new data. The major types of data sources used in Geography are: primary and secondary data sources.
A. Primary sources: This could be defined as the statistical data or materials generated directly by the researcher for the purpose of the research project. These provide the raw data/information collected through use of field (personal) observations and instrument measurements, interviews, questionnaires, survey, remotely sensed data and so on.

The term ‘primary data collection’ is generally used to refer to the strategy in which researchers collect information for a specific purpose ‘in the field’. This may involve setting up an environmental monitoring system to collect information on daily temperature, rainfall or river flow. Alternatively, it may involve the use of a questionnaire, or other form of social survey, to obtain economic, social or attitudinal data directly from households or individual consumers. 
B. Secondary sources: On the other hand, data or statistical materials collected by investigator from the following printed materials published by another person or organizations are called Secondary (second-hand) data: published books, newspapers, news magazines, academic journals, government publications, reports; periodicals, internet, etc. This is previously collected data/information from which data/information relevant to one’s inquiry can be extracted. We then use this data to add to the Primary data that we have collected and use it to combine different people’s opinions and base a theory with evidence to back this point up. Secondary data is the data that have been already collected by and readily available from other sources. Such data are cheaper and more quickly obtainable than the primary data and also may be available when primary data cannot be obtained at all.

Secondary data is best used to add other existing evidence and proof to the Primary data that we have collected, we are better using Secondary data as reference and to gain the knowledge that we need to begin our own research processes.

4.3 Data collection Instruments

Social scientists are able to solve problems only on the basis of data; hence it becomes the major responsibility of a researcher to set up a research design capable of providing the data necessary to solve the problem. In the course of doing this, the researcher adopts the best method of data collection on the topic they have chosen or choose the design that best enables him/her to address the research question, including questionnaires, interviews, observations, focus group discussion, and secondary sources and so on.
4.3.1. Questionnaire Design and administration
A questionnaire is a written set of questions which you give to a large number of people in order to collect information.  It consists of a number of questions typed in a definite order on a form or set of forms. A questionnaire is a tool used in a survey where respondents write answers to questions posed by the researcher on a question form. A number of respondents are asked identical questions, in order to: gain information that can be analyzed, establish patterns, and made comparisons. 

When designing a questionnaire the following things should be taken into consideration:
· The goals of the study should be well defined. They should be expressed in a few clear and concise sentences to make the design of the questionnaire considerably easier. 

· Ask only questions that directly address the study goals. 

· As a general rule, with only a few exceptions, long questionnaires get less response than short questionnaires. Keep your questionnaire short to have high response rate
· One important way to assure a successful survey is to include other experts and relevant decision-makers in the questionnaire design process. Their suggestions will improve the questionnaire and they will subsequently have more confidence in the results:

· Formulate a plan for doing the statistical analysis during the design stage of the project. Know how every question will be analyzed and be prepared to handle missing data. If you cannot specify how you intend to analyze a question or use the information, do not use it in the survey.
· Give your questionnaire a title that is short and meaningful to the respondent. A questionnaire with a title is generally perceived to be more credible than one without 
· Use simple and direct language. The questions must be clearly understood by the respondent. The wording of a question should be simple and to the point
· Place the most important items in the first half of the questionnaire
· Items on a questionnaire should be grouped into logically coherent sections. Grouping questions that are similar will make the questionnaire easier to complete, and the respondent will feel more comfortable
Generally the following steps may be followed in the development of a questionnaire: 

1. Decide the information required.
2. Define the target respondents.
3. Choose the method(s) of reaching your target respondents.
4. Decide on question content.
5. Develop the question wording.
6. Put questions into a meaningful order and format.
7. Check the length of the questionnaire.
8. Pre-test the questionnaire.
9. Develop the final survey form.

Survey questions can be classified into three forms:

· Closed ended questions
· open-ended questions and 

· open and response-option questions

A, Closed questions

An example of closed question in survey can be: 

People go to a bar for different reasons; for which of the following four reasons do you most go? 
A, to meet friends 
 B, to drink alcohol 
 C, to watch sport 
 D, to play pool  
Advantages of close-ended Question

· This type of questioning has a number of advantages; 

· It provides the respondent with an easy method of indicating his/her answer 

· It 'prompts' the respondent so that the respondent has to rely less on memory in answering a question. 

· Responses can be easily classified, making analysis very straightforward. 

Disadvantages of close-ended question

· They do not allow the respondent the opportunity to give a different response to those suggested. 

· They 'suggest' answers that respondents may not have considered before.

· This form of question requires the researcher to have a good prior knowledge of the subject in order to generate realistic/likely response options before printing the questionnaire. 
B, Open-ended questions

· An example of open-ended question in survey can be: 
· A question on new agricultural equipment (oxen drown plow): 

· What features of the new oxen drown equipment do you like?

· Or What do you like most about the new oxen drown equipment?
· People go to the bar for different reasons; for what reason do you most go? 
Advantages of open-ended questions

· They allow the respondent to answer in his own words, with no influence by any specific alternatives suggested by the interviewer. 

· They often reveal the issues which are most important to the respondent, and this may reveal findings which were not originally anticipated when the survey was initiated. 

Disadvantages of open-ended questions

· open-ended questions have inherent problems.

· Respondents may find it difficult to 'articulate' their responses 

·  Respondents may not give a full answer simply because they may forget to mention important points. 

· Respondents will tend to answer open questions in different 'dimensions'. 

· Since the data collected is in the form of verbatim comments - it has to be coded and reduced to manageable categories. 

· This can be time consuming for analysis,

· There can be numerous opportunities for error in recording and interpreting the answers given on the part of interviewers

C, Open response-option questions
· It has been suggested that the open response-option questions largely eliminate the disadvantages of both the aforementioned types of question. 

· An open response-option is a form of question which is both response-options and open-ended as well. 

For example: A question on new agricultural equipment (oxen drown plow): What features of the new oxen drown equipment do you like? 

· a) Performance

· b) Quality

· c) Price

· d) Weight

· e) If any others please mention: _______________
Advantages of open-response option question

· The advantages of this type of question are threefold: 

· The researcher can avoid the potential problems of poor memory or poor articulation of respondents. 

· Recording is relatively straightforward.

· Inclusion of open-ended option provides opportunity to respondents to give their responses if it was not indicated in response-options 
Putting questions into a meaningful order and format

· In question construction the following issues should be considered:

· Opening questions

· Question flow

· Question variety and

· Closing question

Opening questions

· Opening questions should be easy to answer and not in any way threatening to the respondents. 

· The first question is crucial because it is the respondent's first exposure to the questionnaire and sets the tone for the nature of the task to be performed. 

· If they find the first question difficult to understand, or beyond their knowledge and experience, or embarrassing in some way, they are likely to break off immediately. 

· If, on the other hand, they find the opening question easy and pleasant to answer, they are encouraged to continue. 

Question flow

· Questions should flow in some kind of order, so that one question leads easily and naturally to the next. 

· Questions on one subject, or one particular aspect of a subject, should be grouped together. 

Question variety

· Respondents become bored quickly and restless when asked similar questions for half an hour or so. 

· Varying an open-ended question here and there may provide much-needed relief from a long series of questions in which respondents have been forced to limit their replies to pre-coded categories. 

Closing questions

· It is natural for a respondent to become increasingly unresponsive to the question as it nears the end. 

· Because of impatience or tiredness, he/she may give careless answers to the later questions. Those questions that are of special importance should, if possible, be included in the earlier part of the questionnaire. 

· Potentially sensitive questions should be left to the end, to avoid respondents cutting off the interview before important information is collected 

Qualities of a Good Question
There are good and bad questions. The qualities of a good question are as follows:
1. Evokes the truth. Questions must be non-threatening. Anonymous questionnaires that contain no identifying information are more likely to produce honest responses than those identifying the respondent. If your questionnaire does contain sensitive items, be sure to clearly state your policy on confidentiality.
2. Asks for an answer on only one dimension. A good question asks for only one "bit" of information. The purpose of a survey is to find out information. A question that asks for a response on more than one dimension will not provide the information you are seeking. For example, another questionnaire asks, "Were you satisfied with the quality of our food and service?" Again, if the respondent answers "no", there is no way to know whether the quality of the food, service, or both were unsatisfactory. 
3. Can accommodate all possible answers. Asking a question that does not accommodate all possible responses can confuse and frustrate the respondent. For example, consider the question: What is your occupation: a) Teacher b) Nurse………… 
The design of a questionnaire will depend on: 
· whether the researcher wishes to collect exploratory information

· Exploratory Questionnaire

· or quantitative information (to test specific hypotheses: 

· Formal standardized questionnaire. 

Exploratory Questionnaire: If the data to be collected is qualitative or is not to be statistically evaluated, it may be that no formal questionnaire is needed. One might prepare a brief guide, listing of information in the form of open-ended questions. 
Formal standardized questionnaire: If the researcher is looking to test hypotheses and the data is to be analyzed statistically, a formal standardized questionnaire should be designed. Such questionnaires are generally characterized by: prescribed wording and order of questions, to ensure that each respondent receives the same stimuli 

There are a number of points that can be borne in mind to have a well-designed Questionnaire. It should be in a way to:

·  meet the research objectives, 

·  obtain the most complete and accurate information possible, 

·  be easily understandable for respondents to give the necessary information, 

· be easy for the researcher to organize the responses, 

·  keep the inquire brief and to the point and the respondent(s) remain interested throughout completing the questionnaire, 

·  give sufficient information for sounding analysis and interpretation of data. 
12.2 Advantages of Written Questionnaires
· Questionnaires are very cost effective when compared to face-to-face interviews. This is especially true for studies involving large sample sizes and large geographic areas. Written questionnaires become even more cost effective as the number of research questions increases.
· Questionnaires are easy to analyze. Data entry and tabulation for nearly all surveys can be easily done with many computer software packages.
· Questionnaires are familiar to most people. Nearly everyone has had some experience completing questionnaires and they generally do not make people fearful.
· Questionnaires reduce bias. There is uniform question presentation and no middle-man bias. The researcher's own opinions will not influence the respondent to answer questions in a certain manner. There are no verbal or visual clues to influence the respondent.
· Questionnaires are less intrusive than telephone or face-to-face surveys. When a respondent receives a questionnaire in the mail, he is free to complete the questionnaire on his own time-table. Unlike other research methods, the respondent is not interrupted by the research instrument.
12.3 Disadvantages of Written Questionnaires
· One major disadvantage of written questionnaires is the possibility of low response rates. Low response is the curse of statistical analysis. It can dramatically lower our confidence in the results. Response rates vary widely from one questionnaire to another (10% - 90%), however, well-designed studies consistently produce high response rates.
· Another disadvantage of questionnaires is the inability to probe responses. Questionnaires are structured instruments. They allow little flexibility to the respondent with respect to response format. In essence, they often lose the "flavor of the response" (i.e., respondents often want to qualify their answers). By allowing frequent space for comments, the researcher can partially overcome this disadvantage. Comments are among the most helpful of all the information on the questionnaire, and they usually provide insightful information that would have otherwise been lost.
· Nearly ninety percent of all communication is visual. Gestures and other visual cues are not available with written questionnaires. The lack of personal contact will have different effects depending on the type of information being requested. A questionnaire requesting factual information will probably not be affected by the lack of personal contact. A questionnaire probing sensitive issues or attitudes may be severely affected.
· When returned questionnaires arrive in the mail, it's natural to assume that the respondent is the same person you sent the questionnaire to. This may not actually be the case. Many times business questionnaires get handed to other employees for completion. Housewives sometimes respond for their husbands. Kids respond as a prank. For a variety of reasons, the respondent may not be who you think it is. It is a confounding error inherent in questionnaires.
· Finally, questionnaires are simply not suited for some people. For example, a written survey to a group of poorly educated people might not work because of reading skill problems. More frequently, people are turned off by written questionnaires because of misuse.
4.3.2. Interview
· It is also known as personal interviews. 

· interview is like a conversation 

· Personal interviews can be made either:

· Via face-to-face contact between researcher and respondent 

· Or via telephone interview. 

· As with questionnaires interviews can be approached from:

· either a quantitative or 

· qualitative angle. 

· Purely quantitative interviews use:

·  closed ended questionnaire that the interviewer fills in for the respondent. 

· Qualitative interviews use:

·  unstructured and/or 

· in depth interviews

Types of personal interview

· Unstructured informal interview 

· Structured standardized interview 

· Depth interviews 

· Telephone Interviews
A. Unstructured informal interview

· The unstructured informal interview is normally conducted as a preliminary step in the research process to generate ideas/hypotheses about the subject being investigated 

· Such interviews are entirely informal and are not controlled by a specific set of detailed questions. 

· Rather the interviewer is guided by a pre-defined list of issues. 

B. Structured standardized interview
· The format of structured standardized interviews (questionnaire) is entirely different from unstructured informal interview. 

· A structured interview follows a specific questionnaire and this research instrument is usually used as the basis for most quantitative surveys. 

· A standardized structured questionnaire is administered where specific questions are asked:

·  in a set order and 

· in a set manner to ensure no variation between interviews

· Respondents' answers are recorded on a questionnaire form (usually with pre-specified response formats) during the interview process. 

· The completed questionnaires are most often analyzed quantitatively. 

· The structured interview usually denies the interviewer the opportunity to either:

·  add or remove questions, change their sequence 

· or alter the wording of questions. 

C. Depth interviews

· Depth interviews are one-to-one encounters in which the interviewer makes use of:

·  an unstructured or 

· semi-structured set of issues/topics to guide the discussion. 
· The objective of the exercises is to explore and uncover:

·  deep-seated emotions, 

· motivations and 

· attitudes. 

· Most of the techniques used in the conduct of depth interviews have been borrowed from the field of psychoanalysis. 

· Depth interview are usually only successful when conducted by a well trained and highly skilled interviewer. 

· Depth interviews involve a heavy time commitment

D. Telephone Interviews

· Whilst telephone interviews are very common in the developed world, these are conducted with far less frequency in the developing world. Mainly because,

· only a relatively small proportion of the total population has a telephone in the house in developing countries. 

· Moreover, telephone owners tend to be urban dwellers and have above average incomes and are therefore unrepresentative of the population as a whole. 

Conducting Interview
· In conducting interview in the study area the following should be considered very well
· Interview approach 

· Interview introduction 

· Language 

· Length of interview 

· Confidentiality 

· Closing interview 

Interview approach

· It is important that the interviewer keeps as low a profile as possible in the area setting.

· Interviewers should walk as much as possible and in small numbers - two in a team is often best. 

If the research team is large, it is advisable to divide the study area into a number of zones to avoid duplicating efforts

· Blending into the local context as much as possible is obviously the best strategy. 

· One should always be sensitive to the fact that most people may be suspicious of outsiders. 

· The timing of the interview can be very important. 

· One should be aware of:

·  the daily schedule, 

· seasonal activities, and 

· work habits of potential respondents. 

· For example, if a farmer is irrigating and receives water only once a week for an hour, he/she may not be interested in participating in an interview at that time. 

Interview introduction

· The introduction to an interview is crucial. 

· A good introduction can effectively gain the respondent's co-operation and a good interview, 

· but a bad introduction could result in refusal to co-operate or biased responses. 

· Thus, greetings should be made according to local custom. 

· Small talk should follow. 

· It is necessary to help the respondent fell at ease by starting with polite small talk about:

·  the weather or crop conditions, (in the case of a farmer) 

· or about the health of the family and the general economic climate in the case of non-farmers.

4.3.3. Observations

Observation is a systematic method of data collection. It is the recognition and noting of facts or occurrences. The Concise Oxford Dictionary defines observation as “accurate watching and noting of phenomena as they occur in nature with regard to cause and effect or mutual relations”. Observations may be made personally or mechanically. Both methods are widely used in survey research but most observations are of personal type.

Observation refers to the process of observing and recording events or situations. The technique is particularly useful for knowing how: individuals or groups of people or animals and in some instances inanimate objects behave, act or react. 

There are two main types of observation:

· participant observation, and

· non-participant observation. 

A. Participant observation is usually limited to studies of human subjects. In participant observation the researcher:

·  becomes part of the group studied,

· participates in the activities of the study,

· Observes situations and behaviors of the subjects being studied. in these situations.

· Conversation is used in order to discover events. 
B. Non-participant observation can be applied for:

· Humans,

· Animals, and

· Other natural phenomena

· In non-participant observation the researcher: 

· simply observe the activities without taking part him/herself

· this has the advantage of preventing the researcher from unduly influencing or becoming involved in activities,

·  has the disadvantages of less likely to understand fully the meanings behind behavior in the group studied. 

· In human observation studies the observer can remain 

· covert, hiding his/her true identity as a researcher, or 

· overt, where his/her identity is revealed to those studied. 

· It is argued that “covert research will lead to a more valid study as the subjects are less likely to modify their behavior if they do not know they are the subjects of research”. 

· However, the ethics of such studies should be questioned:

· Does the researcher have the right to do this? 

· In all research a researcher has a responsibility to those being studied:

· not to interfere with their:

· physical, 

· social or 

· mental welfare. 
4.3.4. Focus Group Discussion

· Focus group discussions are a survey research instrument which can be used in addition to, or instead of, a personal interview approach. A focus group discussion (FGD) is a good way to gather together people from similar backgrounds or experiences to discuss a specific topic of interest. 
· It has particular advantages for use in qualitative research applications. 

· The central feature of this method is that the interviewer strives to keep the discussion led by a moderator focused upon the issue of concern. 

· The moderator behaves almost like a psycho-therapist who directs the group towards the focus of the researcher. 

· In doing so, the moderator speaks very little, and encourages the group to generate the information required by provocative statements. 

· The groups of individuals (e.g. housewives, farmers, manufacturers, etc.) are invited to attend an informal discussion. 

· Usually between 6 and 8 participants are involved and the discussion would last between 1 and 2 hours. 

· Small groups (less than 6) tend to lose the mutual stimulation among participants, whilst large groups (greater than 8) can be difficult to manage and may prevent some participants having the opportunity to get fully involved in the discussion. 

· The group of participants is guided by a moderator (or group facilitator) who introduces topics for discussion and helps the group to participate in a lively and natural discussion amongst them.

· The strength of FGD relies on allowing the participants to agree or disagree with each other so that it provides an insight into how a group thinks about an issue, about the range of opinion and ideas, and the inconsistencies and variation that exists in a particular community in terms of beliefs and their experiences and practices.
Focus Group Discussion Guide

· During the discussion, the person asking the questions should ask follow-up questions to encourage the participants to provide specific information. It is common for participants to initially respond to a question with very general and broad comments. The questioner will need to ask follow-up questions that will gently push the participants to provide specific responses. 
· The facilitator should also ensure that all members of the group participate in the discussion by asking each member to respond to different aspects of the discussion. This is necessary because some participants may feel intimidated or shy about expressing their opinions in the presence of others.
·  It is common for participants to take the discussion in a direction that is different from what the focus group was organized for. When this happens, the facilitator should remind the participants why they are there and then follow-up with a new question to return the discussion back to the focus on the topic.

After the focus group discussion is over, the facilitator should thank the participants for taking the time to participate. The facilitator should also explain that the results of the focus group discussion will be written up and shared with your project team to assist with improving the video activity

4.5. Ethical Practices in Geographic Research

4.6. Methods of data analysis

Chapter Five:  The selection of Survey Mechanism 

Survey research is often used to assess thoughts, opinions, and feelings. Survey research can be specific and limited, or it can have more global, widespread goals. Today, survey research is used by a variety of different groups. There are four main methods of survey research: mail surveys, in-person interviews, telephone interviews, and internet surveys.

5.1 Personal interview survey

Personal interviews are conducted by an associate of the researcher or the actual researcher. These usually take place either at a research facility, their home, or a neutral, public place[1] These interviews have more flexibility than a paper survey, because, for instance, the interviewer can skip irrelevant questions, and both the interviewer and respondent can ask for clarification. The interviewer can also control the order of the questions if that is important. There also tends to be a higher response rate than with mail surveys because people are less likely to say no to a person than to throw away a paper. However, meeting and interviewing all participants in person is both expensive and time consuming. There is also the problem of interviewer bias: that either the interviewer will write down only part of the answer or change it to fit their interpretation, or that they will ask leading questions. It’s important to train interviewers not to do this.
Types of personal interview surveys:

 The two main types of personal interview surveys conducted in marketing research are Intercept interviews and door-to-door interviews:

Intercept interviews are a type of in-person interview, usually involving “intercepting” someone at a public location, such as a shopping mall, and conducting a brief survey with them;

In additional, door-to-door is another types of personal interviews surveys to collect information about customer needs and wants, opinions, demographics, and financial status.  Door-to-door is personal interviews is a little high refusal rate than intercept interview.

Steps Involved in personal interview surveys:

1. Developing an interviewing strategy: Who’s attitudes and beliefs matter to your research; where is the best place to find these people?

2. Selecting a time and place: When and where will you conduct interviews?

3. Creating a questionnaire: This will include the questions you want to ask of your targeted population, arranged in a logical order.

4. Providing training: This will include training on the questionnaire specifically, and possibly on how to interview.

5. Conducting the interviews: This will include scheduling and supervising interviewers, making sure you have all the necessary materials, arranging transportation to the site, and other details.

6. Analyzing the data: Making sense of the findings.

Personal interview on advantages:

· Response rates are very good: response rate for interviews tends to be higher than for other types of surveys;

· The opportunity for feedback to the respondent;

· The most accurate form of gathering data for a survey;

· Respondents have the ability to see, feel and/or taste a product: props or visual aid can be used;

· Longer interviews are sometimes tolerated;

· The length of interview or its complexity can both be much greater than in other survey techniques;

· Attitudinal behaviour can be best observed with this method;

· Low refusal rate;

· Persuasion: The interviewer is able to use their appearance, body language, smile, etc. to persuade potential respondents to complete the interview.

Personal interview on disadvantages:

· Cost and time: In-person surveys have higher interviewing costs than telephone surveys, and may include costs for travel time;

· Limitations of interview: There can be difficulty getting permission to interview in schools or other facilities;

· Resistance: Potential respondents may be reluctant to participate in the survey, depending on time constraints, the setting, etc.

· Bias: In-person interviews are more subject to interview bias due to personal appearance or other interviewer effects.

5.2. Mail Surveys

Mail surveys are sent to a preselected sample of people, with instructions on how to fill out the survey and return it enclosed. It has historically been one of the cheapest and most efficient methods of survey distribution. Because the survey is not administered by a researcher, there is no problem of interviewer bias, and because the survey is taken in private with the assurance of anonymity, there is likely to be less social desirability bias and discomfort talking about private subjects. However it is not without drawbacks: because the survey is self-administered, participants cannot ask for clarification, and there is no way to definitely control the order the questions are answered in. Also, many participants will not fill out the survey, either because they have poor literacy or vision, or simply can’t be bothered. In addition, this group of people is not an equal distribution of the sample, so the sample may become less representative than it was intended to be. To guard against sample bias, many institutions try to use personal touches such as addressing material’s to the participant’s name rather than "To Resident," and by making the surveys easy and interesting.

5.3. Telephone Interviews

Interviews can also be administered by telephone. This reduces both cost and time from doing them in person, and means a wider population can be reached for sampling, including people far from the research base and people who work during the day. There can be problems with the breadth of population available by phone. In 2000, it was reported that 97% of all United States households have a telephone, so in many countries, the unavailable population is tiny. Also, with random-digit dialling, unlisted numbers are available to be sampled. There are a few problems: people of a higher socioeconomic status may have multiple phone numbers and therefore be overrepresented in a random-digit survey. People also have the ability to screen calls, and participants who answer a cell phone in the middle of the workday may be less likely to answer a long survey.

5.4. Internet Surveys

Since the popularity of the internet, using it to distribute surveys cheaply and easily has become more and more common. It’s easy to get many responses from a wide variety of demographic, and thanks to special-interest chat sites and message boards, it’s easy to poll people that fit a certain profile, such as cancer survivors or comic book fans. Unfortunately, there are still sample bias problems as not everyone has access to the internet. There is no way at the moment to take a random sample of all internet users. Another problem is that because researchers cannot control the survey environment, it’s impossible to tell whether participants are taking the survey seriously or frivolously, answer the questions of confused participants, or be sure that a single individual isn’t taking the survey multiple times.

Geographic Data Collection Methods
Geographers use specialized research methods to study earth features and human activities. These methods include;
Field study:  A technique that relies on direct observation as the means of learning about the earth’s surface and the patterns resulting from human activity. Geographers travel to regions to answer specific questions about the area or to learn about unfamiliar geographic relationships.
Mapping: This is one of the geographers’ most basic activities. Many aspects of geographic research can be shown on maps. Maps present in a simplified form complex pieces of geographic information. They can easily describe the location, characteristics and patterns of geographic elements.
Interviewing: Observation alone cannot answer all geographic questions. At times geographers want to study the attitudes people have towards certain places or how their surroundings is affected by their beliefs and activities. This information can be obtained by interviewing groups of people. Researches often do not interview the entire group, instead they interview a portion of the group scientifically selected to represent the entire population (Sampling).
Focus groups: Acquiring information from a group of 10–20 people. It helps them to understand and voice some of the geographic problems they face. A group should be representative of the whole population. A focus group enables people with different views to discuss their differences, challenge assumptions and come to a collective understanding of the geographic problems. This method gives give a very brief precise and specific information about the problem. They create new knowledge which was not obtained through other methods.
 Quantitative methods: With the aid of the computer geographers often test their research by using quantitative (mathematical and statistical) methods. These methods help to simplify complex information and to present it in a form that is more easily understood. They also help geographers find the patterns in geographic elements and determine which factors affecting a particular element are the most important. 
The use of scientific instruments: This is very crucial to geographic research. Geographers use remote sensing devices to identify and study hard to reach or very large physical features. Such devices are instruments that observe and record information from a distance. These devices include aerial and satellite cameras, infrared (heat sensitive) films, and radar. These devices record information about weather systems, patterns of vegetation growth, the existence of pollution, etc.  Some instruments measure environmental characteristics such as weather gauges, which measure and record temperature, humidity, wind speed and direction and air pressure. 
4.4. Guide to construct data collection instruments
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Survey research is often used to assess thoughts, opinions, and feelings. Survey research can be specific and limited, or it can have more global, widespread goals. Today, survey research is used by a variety of different groups. There are four main methods of survey research: mail surveys, in-person interviews, telephone interviews, and internet surveys.

5.1 Personal interview survey

Personal interviews are conducted by an associate of the researcher or the actual researcher. These usually take place either at a research facility, their home, or a neutral, public place[1] These interviews have more flexibility than a paper survey, because, for instance, the interviewer can skip irrelevant questions, and both the interviewer and respondent can ask for clarification. The interviewer can also control the order of the questions if that is important. There also tends to be a higher response rate than with mail surveys because people are less likely to say no to a person than to throw away a paper. However, meeting and interviewing all participants in person is both expensive and time consuming. There is also the problem of interviewer bias: that either the interviewer will write down only part of the answer or change it to fit their interpretation, or that they will ask leading questions. It’s important to train interviewers not to do this.
Types of personal interview surveys:

 The two main types of personal interview surveys conducted in marketing research are Intercept interviews and door-to-door interviews:

Intercept interviews are a type of in-person interview, usually involving “intercepting” someone at a public location, such as a shopping mall, and conducting a brief survey with them;

In additional, door-to-door is another types of personal interviews surveys to collect information about customer needs and wants, opinions, demographics, and financial status.  Door-to-door is personal interviews is a little high refusal rate than intercept interview.

Steps Involved in personal interview surveys:

7. Developing an interviewing strategy: Who’s attitudes and beliefs matter to your research; where is the best place to find these people?

8. Selecting a time and place: When and where will you conduct interviews?

9. Creating a questionnaire: This will include the questions you want to ask of your targeted population, arranged in a logical order.

10. Providing training: This will include training on the questionnaire specifically, and possibly on how to interview.

11. Conducting the interviews: This will include scheduling and supervising interviewers, making sure you have all the necessary materials, arranging transportation to the site, and other details.

12. Analyzing the data: Making sense of the findings.

Personal interview on advantages:

· Response rates are very good: response rate for interviews tends to be higher than for other types of surveys;

· The opportunity for feedback to the respondent;

· The most accurate form of gathering data for a survey;

· Respondents have the ability to see, feel and/or taste a product: props or visual aid can be used;

· Longer interviews are sometimes tolerated;

· The length of interview or its complexity can both be much greater than in other survey techniques;

· Attitudinal behaviour can be best observed with this method;

· Low refusal rate;

· Persuasion: The interviewer is able to use their appearance, body language, smile, etc. to persuade potential respondents to complete the interview.

Personal interview on disadvantages:

· Cost and time: In-person surveys have higher interviewing costs than telephone surveys, and may include costs for travel time;

· Limitations of interview: There can be difficulty getting permission to interview in schools or other facilities;

· Resistance: Potential respondents may be reluctant to participate in the survey, depending on time constraints, the setting, etc.

· Bias: In-person interviews are more subject to interview bias due to personal appearance or other interviewer effects.

5.2. Mail Surveys

Mail surveys are sent to a preselected sample of people, with instructions on how to fill out the survey and return it enclosed.[1] It has historically been one of the cheapest and most efficient methods of survey distribution. Because the survey is not administered by a researcher, there is no problem of interviewer bias, and because the survey is taken in private with the assurance of anonymity, there is likely to be less social desirability bias and discomfort talking about private subjects. However it is not without drawbacks: because the survey is self-administered, participants cannot ask for clarification, and there is no way to definitely control the order the questions are answered in. Also, many participants will not fill out the survey, either because they have poor literacy or vision, or simply can’t be bothered. In addition, this group of people is not an equal distribution of the sample, so the sample may become less representative than it was intended to be. To guard against sample bias, many institutions try to use personal touches such as addressing material’s to the participant’s name rather than "To Resident," and by making the surveys easy and interesting.

5.3. Telephone Interviews

Interviews can also be administered by telephone. This reduces both cost and time from doing them in person, and means a wider population can be reached for sampling, including people far from the research base and people who work during the day. There can be problems with the breadth of population available by phone. In 2000, it was reported that 97% of all United States households have a telephone, so in many countries, the unavailable population is tiny. Also, with random-digit dialing, unlisted numbers are available to be sampled. There are a few problems: people of a higher socioeconomic status may have multiple phone numbers and therefore be overrepresented in a random-digit survey. People also have the ability to screen calls, and participants who answer a cell phone in the middle of the workday may be less likely to answer a long survey.

5.4. Internet Surveys

Since the popularity of the internet, using it to distribute surveys cheaply and easily has become more and more common. It’s easy to get many responses from a wide variety of demographic, and thanks to special-interest chat sites and message boards, it’s easy to poll people that fit a certain profile, such as cancer survivors or comic book fans. Unfortunately, there are still sample bias problems as not everyone has access to the internet. There is no way at the moment to take a random sample of all internet users. Another problem is that because researchers cannot control the survey environment, it’s impossible to tell whether participants are taking the survey seriously or frivolously, answer the questions of confused participants, or be sure that a single individual isn’t taking the survey multiple times.

1

