UNIT II 

Research Problem Definition and Hypothesis Development 
(5 hrs.)
Defining the Research Problem

Defining the research problem is the most important step in the research process. A clear and concise statement of the problem is a key to good research. There is much truth to the saying, “A problem well defined is half solved”.  Unfortunately, this is much easier to say than to do. Often, clients themselves do not know what the problem is. They know that sales are falling, employee’s turnover is higher, and that market share is shrinking, but they do not know the cause of these symptoms. 

Part of the researcher’s job is to work-closely with the client to correctly determine the problem.  All too often, research studies are commissioned without a clear understanding of the problem the research should address.
A firm may spend literally hundreds, of thousands of birr doing research but, if they have not correctly identified the problem; those dollars are wasted. To avoid this scenario, care must be taken to explore all possible causes of the symptom. This requires time and a great deal of communication between the researcher and the client. Often, a form of research, called exploratory research, is needed to clearly define the problem so that the proper research may be conducted.

SPECIFING THE MANAGEMENT PROBLEM 

Defining the management problem and the research question is critical to setting the direction for all subsequent phases of the research process. This is particularly true for custom designed research as opposed to standardized research. The standardized research also called syndicated research which is a generic research, which is provided in identical fashion to all buyers by the research supplier. Custom-designed research is research that is fashioned to address a unique management problem confronting a client manager. Custom-designed research requires that the researcher fully understand the circumstances of the manger’s problem.

It is not unusual for the manager and researcher to conduct many discussions to define the problem as well as the precise nature of the research needed to resolve the problem. If the problem is not defined correctly, satisfactory performance at the other stages in the research process will not remedy the situation.

The six questions   a manager need to address to properly specify management problems include: 

1. What is the background of the problem? 

2. What issues or questions prompted management to consider undertaking research? 

3. What types of information could clarify or solve the problem? 

4. What decisions, choices, or actions will be taken based on the research results or findings? 

5. How much is the information worth: that is, what risks might be reduced or what opportunities might be gained? 

6. What is the time horizon and level of resources available to perform the research?   

The nine questions the researchers need to consider in order to develop the right research question will include the following: 

1. What are the capabilities and limitations of the research being considered? 

2. What is the history of the operations, policies, and procedures of the client? 

3. What problems or issues appear to be the focus of the research, and what is uncertain or unknown about them? 

4. What decisions choices or actions are to be recommended based on the results of the proposed research? 

5. What is preliminary assessment of the worth of the research information to the client? 

6. What are the time requirements for the research and what resources can be devoted to it? 

7. What degrees of cooperation and participation will be expected of the clients? 

8. What ethical issues are associated with the research? 

9. How can I gain the client’s confidence and trust in a professional and ethical manner? 

SPECIFING THE RESEARCH PROBLEM 

Once the management problem is fully defined, the researcher must wrestle with the research problem, which is defined as providing relevant accurate and unbiased information that is critical to address management problems, for its improper definition will invalidate the researcher’s identification of the research problem. Poor problem definition can expose research to a range of undesirable consequences, assembly of incoherent or irrelevant data, and poor choice of the sample selection. It is critical, therefore, that the management problem be defined accurately and fully. 

Problem definition involves:

1. Specifying the symptoms,

2. Itemizing the possible causes of the symptoms, and

3. Listing the reasonable alternative courses of action that the manager can undertake to solve the problem

After the problem has been selected, it must be definitely formulated & stated in precise terms.  The type of a statement to be employed depends on the preference of the researcher and the nature of the problem. There are two different ways of stating a problem.

a. Posing question(s) – Basic/Fundamental questions)

b. Making declaration statement(s) – Hypothesis.

One may choose any of these ways remembering that the question form has an advantage in sharpening and focusing the issue, but the declarative form is perhaps more common, and both of the ways may be combined easily as an initial statement.

Criteria for Selecting Good Research Problem

Factors to be taken into account in the choice of a research problem are both external and personal. External criteria involve such things as newness and significance for the area, availability of data and method, and administrative and institutional cooperation.  Personal criteria include such considerations as interest, training, cost, and time. The following are a more detailed list of criteria for the choice of research problem. 

Novelty. It should be sufficiently original so that it does not involve objectionable duplication.  Ignorance of prior studies may lead a student to spend time a problem already investigated.  The study should also employ the most recent data. Although originality is an important consideration, there is also a constant need for verification of the findings of the previous investigations, using newer and better devices and procedures.  There is also a need for the testing of former findings under changed conditions.

Interesting. The problem should be interesting for the investigator him/herself.  If she/he is not interested in it, she/he will not be able to face and overcome the obstacles which come at every step in research.  His/her interest should be purely intellectual and should not be there only for a reward, material benefit, advancement in position, increased authority, etc.

Importance.  If it is not worthwhile, it adds to neither knowledge nor lead to any improvements in the current practices, it would be in vain.  It should add to the development of social set-up as a discipline and to previous research findings in any way.

Immediate Application.  The investigator should ask himself/herself question “will my research help in solving an urgent problem?”

Feasibility or Amenability.  The suitability of the problem for a particular research worker is the matter of its feasibility.  The investigator should be able to carry it to a successful conclusion.  She/he should posses the required competence, knowledge and understanding.  She/he should be skillful enough to develop, administer, and interpret the necessary date – gathering devices and procedures, etc. The following are some of the issues that determine the feasibility of the research.

 Availability of Data.  The researcher should ensure the availability of data and of valid and reliable data gathering devices and procedures.

Availability of cooperation.  Because the study may need administration of tests, interviewing, observation, going through records, conducting experiments, etc, there should be cooperation.

Availability of Guidance.  Every research activity needs the patronage of a guide and the approval and sanction of a competent authority.

Availability of Other Facilities.  The smooth running of research work presupposes the availability of necessary facilities and adequate fund.  There should also be enough time to complete the project.  This is so because selecting a problem, library study, preparing the data-gathering devices, collecting and analyzing the data, writing the research report, etc are all time consuming processes.

Experience and creativity.  Lack of familiarity with the subject is almost sure to result in a poor choice.  Through familiarity with a given field is conducive to original thinking and creativity.

Courage and confidence.  The researcher should be sure of himself/herself that he/she has the courage and confidence to pursue the study despite the difficulties and social hazards that may be involved.  He/she should also have courage to work aggressively even when data are difficult to gather and when others are reluctant to cooperate.

Common Errors in Formulating Research Problems

Naming a broad field.  To choose the broad area of study instead of specific problem makes no justification.

Narrowing or Localizing a topic. The problem should not be narrowed to such an extent that it becomes too small and insignificant from research point of view.

Lack of precisions in the Instruments.  If the tools, tests, or devices, which are proposed to be used in data collection and analysis, are not precise enough, they may result in another constant error.
Hypothesis

A hypothesis is a tentative assumption drawn from knowledge and theory which is used as a guide investigation of other facts and theories that yet unknown.  It is a tentative supposition or provisional guess which seems to explain the situation under consideration.
Approaches To Develop a Working Hypothesis

The main approaches to develop a working hypothesis include:

1 Discussion with colleagues and experts about the problem, its origin and objectives in seeking a solution.

2 Examination of data and records, if available, concerning the problem for possible trends, peculiarities and clues.

3 Review of similar studies in the area or of the studies on similar problems, and

4 Exploratory personal investigation, which involves original field interviews on a limited scale with, interested parties and individuals with a view to secure greater insight into the practical aspects of the problem. 

Importance of Hypothesis

1 It provides direction to research

2 It is a guide to thinking process and the process of discovery.

3 It focuses research and without it, research would be like a random and aimless wandering.

4 It places clear and specific goals before the researcher

5 It enables the investigator to understand with greater clarity his/her problems and its ramifications and data which beat on it.

6 It serves as a framework for drawing conclusions.

7 It enables a researcher to clarify the procedures and methods to be used in solving the problem and to rule out methods which are incapable of providing the necessary date.

Characteristics of a Usable Hypothesis

1) A hypothesis should be empirically testable.

2) A good hypothesis is in agreement with observed facts.

3) A good hypothesis does not conflict with any law of nature which is known to be true.

4) It should be so designed that its test will provide an answer to the original problem which forms primary purpose the investigation.

5) The hypothesis must be specific.

6) Advisably, the hypothesis should be related to a body of theory or some theoretical orientation.

Difficulties in the Formulation of Hypothesis

1 Lack of knowledge and clarity of the theoretical framework of the area in which the investigator chooses to work.

2 Lack of ability to make use of the theoretical framework logically

3 Lack of acquaintance with available research technique.  This result in failure of phrasing the hypothesis properly

4 Vagueness of the statement.

Research questions should guide your:

1. formulation of a research plan or proposal 

2. formulation of research aims and objectives 

3. literature search 

4. decisions about the kind of research design to employ and decisions about what data to collect and from whom 

5. analysis of  data 

6. writing up of your project 

7. direction (i.e. stop you from going off in unnecessary directions and tangents) 

Research questions should: 

1. Be clear. They must be understandable to you and to others. 

2. Be researchable. They should be capable of development into a research design, so that data may be collected in relation to them. This means that extremely abstract terms are unlikely to be suitable. 

3. Connect with established theory and research. This means that there should be a literature on which you can draw to help illuminate how your research questions should be approached. Even if you find a topic that has been scarcely addressed by social scientists, it is unlikely that there will be no relevant literature (for example, on related or parallel topics). Making connections with theory and research will also allow you to show how your research has made a contribution to knowledge and understanding. 

4. Be linked to each other. Unrelated research questions are unlikely to be acceptable, since you should be developing an argument in your dissertation. You could not very readily construct a single argument in relation to unrelated research questions. 

5. Have potential for making a contribution to knowledge. They should at the very least hold out the prospect of being able to make a contribution-however small-to the topic. 

6. Be neither too broad nor too narrow. The research questions should be neither too large (so that you would need a massive grant to study them) nor too small (so that you cannot make a reasonably significant contribution to your area of study). 

Step 3: Establishing the Research Objectives
Research Objectives:

· are the steps you are going to take to answer your research questions or a specific list of tasks needed to accomplish the goals of the project 

· emphasize how management question will be answered

· must be highly focused and feasible 

· address the more immediate project outcomes 

· make accurate use of concepts and be sensible and precisely described 

· are usually numbered so that each objective reads as an 'individual' statement to convey your intentions 

For each specific objective you must have a method to attempt to achieve it. The development of a realistic time schedule may help to prioritize your objectives and help to minimize wasted time and effort.
Research Objectives should:

1. Be presented concisely and briefly 

2. Be realistic about what you can accomplish in the duration of the project and the other commitments you have i.e.: 

a. the scope of your project must be consistent with the time frame and level of effort available to you

3. Provide you and your assessors with indicators of how you: 

a. intend to approach the literature and theoretical issues related to you project 

b. intend to access your chosen subjects, respondents, units, goods or services and develop a sampling frame and strategy or a rationale for their selection 

c. will develop a strategy and design for data collection and analysis 

d. you will deal with ethical and practical problems in your research 

Research Objectives should not:

1. Be too vague, ambitious or broad in scope: 

a. though aims are more general in nature than objectives it is the viability and feasibility of your study that you have to demonstrate and aims often present an over-optimistic picture of what the project can achieve

2. Just repeat each other in different terms 

3. Just be a list of things related to your research topic 

4. Spend time discussing details of your job or research site i.e.: 

a. It is your research study your assessors are interested in and you should keep this in mind at all times.

5. Contradict methods, that is, they should not imply methodological goals or standards of measurement, proof or generalizability of findings that the methods cannot sustain 

Remember:

1. At the conclusion of your project you will need to assess whether or not you have met your objectives and if not, why not. 

2. You may not however always meet your aims in full, since your research may reveal that your questions were inappropriate, that there are intervening variables you could not account for or that the circumstances of the study have changed etc. Whatever the case, your conclusion will still have to reflect on how well the research design that was guided by your objectives has contributed to addressing your aims. 

Step4: Determine the research Design

A research design is the specification of procedures for collecting and analyzing the data necessary to help identify or react to a problem or opportunity, so that the difference between the cost of obtaining various levels of accuracy and the expected value of the information associated with each level of accuracy is maximized.

Several aspects of this definition deserve emphasis.

· First, research design requires the specification of procedures. These procedures involve decisions on what information to generate, the data collection method, the measurement approach, the object to be measured, and the way in which the data are to be analyzed,

· Second, the data are to be collected to help identify or react to a problem or opportunity. All data collected should eventually relate to decision faced by management. Obviously, the efficient collection of data relevant to a decision requires a clear definition of the problem/opportunity.

· The fourth major implication is that varying levels of accuracy of information can be generated in response to the same problem. Information accuracy is affected by the occurrence of a number of potential errors.

· Finally, the goal of applied research design is not to generate the most accurate information possible. Rather, the objective is to generate the most valuable information in relation to the cost of generating the information.

A research design is the detailed blueprint used to guide a research study toward its objectives. The process of designing a research study involves many interrelated decisions. The most significant decision is the choice of research approach, because it determines how the information will be obtained. Typical questions at this stage are: should we rely on secondary sources such as the Census? Which is more appropriate, an exploratory approach with group discussions or a survey? Is a mail, telephone, fax, or personal interview survey better for this problem?
To design something also means to ensure that the pieces fit together. The achievement of this fit among objectives, research approach, and research tactics is inherently an interactive process in which earlier decisions are constantly reconsidered in light of subsequent decision. This may mean a revision of the research objectives as new insights are gained into the complexities of the population to be samples, or a reassessment of the research approach in light or realistic cost estimates. Consequently, few researches find that they have designed their research studies in the neat and linear fashion.

Research methods vary from focus groups to simulated test markets to large, nationally representative sample surveys. Some research problems require only library research. Whereas others may require thousands of personal  interviews. Each method has certain advantages and disadvantages, and one method may be more appropriate for a given research problem than another. How do researchers decide which method is the most appropriate. After thoroughly considering the research problem, researchers selected a research design, which is a set of decisions that make up the mater plan specifying the methods and procedures for collecting and analyzing the needed information.

The Significance of Research Design 

Every research problem is unique. In fact, one could argue that, given each problem’s unique customer set, area of geographical application, and other situational variables, there are so few similarities among research projects that each study should be completely deigned as a new and independent project. In a sense this is true; almost every research problem is unique in some way or another, and care must be taken to select the most appropriate set of approaches for the unique problem at hand. However, there are reasons to justify the significance placed upon research design.

· First, although every research problem may seem totally unique, there are usually enough similarities among research problems to allow us to make some decisions, in advance, at to the best plan to use to resolve the problem.

· Second, there are some basic research designs that can be successfully matched to given research problems. In this way, they serve the researcher much like the blueprint services the builder 

The choice of the most appropriate design depends largely upon the nature of the research question, the research objectives, the availability of time and financial resources, the availability and nature of data type and sources of information.. 

There are four types of research design:

All research approaches can be classified into one of the four general categories of research: 

1) Exploratory research

2) Descriptive research and

3) Causal research  

4) Experimental research design
A description of these research designs follows:
Exploratory Research Design

Exploratory research is defined as the process of collecting information in an unstructured and an informal manner. A manager reading periodicals about the status of his or her industry, for example, can be viewed as conducting exploratory research. For instance, an owner of a successful restaurant often eats out at competitor's restaurants in order to gather information about menu selections, prices, and service quality.
Exploratory' research is often used to define the research problem. This might involve, for example, examining not only company sales and profits but industry sales and profits as well. It may be determined that, whereas company sales had been declining, industry sales had fallen even more and the company's own market share had actually increased. This observation would certainly have an impact in defining the problem or even on the decision as to whether or not to conduct any farther research. 
Exploratory research is very intuitive, and it is practiced as second nature by managers who constantly watch the many factors that influence their business. However, exploratory research can be applied formally by researchers. That is, managers can use

Procedures that help them define the problem or perhaps make symptoms more visible.

An example of exploratory research is the ongoing research some companies conduct in order to spot opportunities. For example, some companies employ clipping services whose employees regularly read the printed news media and other periodicals, and when they encounter an article or comment dealing with the organization, they copy it and send it to the client.
Descriptive Research Design

Descriptive research designs refer to a set of methods and procedures that describe research variables. Descriptive studies portray these variables by answering who. What, why. And how questions. These types of research studies may describe such things as consumers' attitudes, intentions, and behaviors, the number of competitors and their strategies. For instance, several banking firms conduct annual studies wherein consumers' attitudes toward -their own banks, as well as competitors banks, are banks, are   described. These studies, called "image analysis: surveys," essentially describe how Consumers 'rate banks' services; availability .of loans, convenience of locations, and so On.

Occasionally, a firm will use an observation study, during which the consumer’ behavior is observed and described in such a way as to answer the research problem-
Descriptive studies are very common in research and make up a large part of the studies that are; conducted by either in- house research departments or commissioned to outside research .companies. They are the mainstays of research because they generally allow the manager to draw inferences about his or her customers, target markets, competitors; or other areas of concern. Therefore, it is important that the researcher must have some underlying logic by which research variables should be included in a descriptive study.
Causal Research Design

Causal research designs allow us to isolate causes and effects. Causal research is conducted by controlling various factors to determine which factors causing the problem. By changing one factor, say price, we can monitor its effects on a key consequence, such as sales. In other words; causal designs allow us to determine causality, or which variable is causing another variable to change. We refer to the variables causing the change as independent variables, and the variables that are affected by these factors are referred to as the dependent variables.
Causal research allows for the highest level of understanding that you can achieve regarding any type of phenomenon. It gives the manager the ability to make an  if/then statements. For example, a factory outlet owner might be able to say, "If I increase my advertising by 10 percent, then our sales will increase by 20 percent."
Essentially, causal designs involves experiments that allow the observer to measure the change in the volume of sales (Dependent variable)  due to the change in another variable, say advertising (independent), while holding all other variables constant.
Although causal research designs give you a high level of understanding on the research variables you are studying, the research designs often require experiments that are complex and expensive. Even with inexpensive experiments, the ability to control or at least measure all of the factors that might be causing the phenomenon under study may be uncertain. For this reason, causal research designs are relatively few in the research industry.
Much contemporary social research is devoted to examining whether a program, treatment, or manipulation causes some outcome or result. For example, we might wish to know whether a new educational program causes subsequent achievement score gains, whether a special work release program for prisoners causes lower recidivism rates, whether a novel drug causes a reduction in symptoms, and so on. Cook and Campbell (1979) argue that three conditions must be met before we can infer that such a cause-effect relation exists:

1. Co variation. Changes in the presumed cause must be related to changes in the presumed effect. Thus, if we introduce, remove, or change the level of a treatment or program, we should observe some change in the outcome measures. 
2. Temporal Precedence. The presumed cause must occur prior to the presumed effect. 
3. No Plausible Alternative Explanations. The presumed cause must be the only reasonable explanation for changes in the outcome measures. If there are other factors which could be responsible for changes in the outcome measures we cannot be confident that the presumed cause-effect relationship is correct. 

Steps 5: Identify Information Types and Sources
Basically, two types of information are available to a researcher:

i) Secondary data and

ii) Primary data.

Secondary data                                     

Secondary data, as its name implies, refers to information that has been collected for some other purpose. That is, it is being used for a purpose that is secondary to its original function. Sources of secondary data can be external, such as census data and other publication. Or sources can be internal, arising from sources inside the firm. Such as sales record of the firm, or management information systems.

Many business problems may be resolved with the use of Secondary data because it can be collected quickly and it is relatively inexpensive. Secondary data is typically used to carry out exploratory research which is used in many cases to define the research problem.
Some problems arise, however, with the use of secondary data. For example, it may be outdated, the information may not be in a form that is usable for the problem at hand and questions about the integrity of the organization that collected and reported the data may come into play.
Primary data

Primary data refer to information that has been gathered specifically to serve the research objectives at hand. For many types of problems, secondary data simply will not suffice. 
For example, we mentioned that many banks conduct image analysis studies. Although a bank may have its image analysis studies from year’s gone by, there simply is no secondary information that will provide the bank with current information. Therefore. If a bank wants this information, it must collect primary data.
Step 6: Determine Methods of Accessing Data

Once the researcher has determined .which types of information, are needed. He or she must determine methods of accessing data. How does he or she accomplish this? It depends on the type of data needed. Compared to primary data; accessing secondary data is relatively easy. If the data are internal, the manager may gather the information from company records, salespersons, other company executives, management information systems which offer a wealth of information.         
There are several different methods of collecting primary data. These methods includes the use of  questionnaire, focus group discussion, observation, telephone surveys, mail surveys, door   to - door personal interviews, and mall intercept studies. Information Technology and the coming of the internet have also impacted the methods of accessing primary as well as secondary data. 

Secondary Data is broadly classified as either internal or external 

Internal data refers to data that has been collected within the firm. Such data includes sales records, purchase requisitions, and invoices, management information system etc. Obviously, a good business researcher always determines what internal information is already available. 

External sources of secondary data are data obtained form outside the firm. We classify external sources of secondary data into three sources; published, syndicated and databases.

· Published sources are those that are available from either libraries or other entities such as trade associations. This data is free or obtained for a nominal fee 

· Syndicated sources are highly specialized and are not available in libraries for the general public. The suppliers syndicate (sell) the information to multiple subscribers, thus making the costs mare reasonable to any one subscriber.

· Data base refers to a collection of interrelated data that may be accessed to meet certain information requirements. Although you can have a non computerized database, the majority of databases are computerized because they contain large amounts of information and their use is facilitated by computers’ abilities to edit, sort, and analyze the mass of information. 

Evaluating Secondary Data 

 To determine the reliability of secondary data, researchers must evaluate it. This is done by answering the following five questions:

· What was the purpose of the study?

· Who collected the information?

· What information was collected?

· How was the information obtained?

· How consistent is the information with other information?

Step 7: Design the Data Collection Forms

The actual design of the data collection form that is used to ask and record this information is critical to the success of the project. Even when the correct problem has been defined and the most appropriate research design planned, asking the wrong questions, or asking the right questions in the wrong order, will destroy the usefulness of the research effort.
There are two basic methods by which researchers collect information:

i) By asking questions or

ii) By observing the research subject                                          

Both information-collecting formats use standardized forms. Called questionnaires, or interview guides/observation guide which will facilitate the data collection process by providing the means on which to keep record of the information communicated by respondents or the respondents' behavior as observed by the researcher.
There are two types of forms' structured and unstructured. Structured questionnaires list questions that have pre specified answer choices. Unstructured questionnaire have open- ended questions and/or questions, that are asked based on a prior response. 
Both forms can be disguised, which means that the true object of the study is not identified,, or undisguised, in which case the respondent is made fully aware of the purpose, and/or sponsor of the survey.

Step 8: Determine sample plan and size

 When a researcher wants to know something about a large number of respondents/research subject, by taking a sample of the total respondent, the researcher need to think ahead and determine how to take the sample and  the number of respondent from whom to collect the primary data. The group that the researcher is interested in knowing something about is referred to as the population. On occasion, a population is small enough that a manager may study all of the members of the population in order to learn whatever it is they are interested in knowing. However, this is extremely rare. 
Care must be taken in designing and drawing the sample, because if a sample represents something less than the population being studied, the characteristics of the sample will not likely  match the characteristics of the population. The difference between sample data and the true population data is referred to as sampling error. Fortunately, as you will see, you can measure the amount of sampling error that exists in a given sample’s estimate of some variable of the population (parameter).

What is a sample? 

A sample is a finite part of a statistical population whose properties are studied to gain information about the whole(Webster, 1985). When dealing with people, it can be defined as a set of respondents(people) selected from a larger population for the purpose of a survey. 

A population is a group of individuals persons, objects, or items from which samples are taken for measurement for example a population of presidents or professors, books or students. 

What is sampling? 

Sampling is the act, process, or technique of selecting a suitable sample, or a representative part of a population for the purpose of determining parameters or characteristics of the whole population. 

What is the purpose of sampling? To draw conclusions about populations from samples, we must use inferential statistics which enables us to determine a population`s characteristics by directly observing only a portion (or sample) of the population. We obtain a sample rather than a complete enumeration (a census ) of the population for many reasons. Obviously, it is cheaper to observe a part rather than the whole, but we should prepare ourselves to cope with the dangers of using samples
There would be no need for statistical theory if a census rather than a sample was always used to obtain information about populations. But a census may not be practical and is almost never economical. There are six main reasons for sampling instead of doing a census. These are; -Economy -Timeliness -The large size of many populations -Inaccessibility of some of the population -Destructiveness of the observation -accuracy 

There are basically three different issues regarding sampling.

i. The first is that you must determine who, or perhaps what, to sample. As an example of a company that did a poor job of specifying who to sample, consider an unnamed dog food company that decided to design and market a new type of dog food. The company conducted a great deal of research to choose the best package size, the best package design, and the best advertising program. The product was introduced to the market with a large campaign and the distributors enjoyed excellent sales-for a few weeks. Then sales dropped to virtually zero. It seemed that, with all of the research that had been undertaken, no one had checked the proper population-the dogs-who did not like the dog food!

ii. A second issue to be considered  is the sample element, which refers to a unit of the entity being studied. The sample element could be an employer, a supermarket shopper, a head of household, or a retail store, and so on. Also important is the sample frame, a list from which sample elements are drawn for the sample, which contains all of the elements in the population being studied.

iii. Finally, the third issue to deal with is the sample size, which determines how many sample elements will be studied. 

Determine the sampling plan

The desirability of a sampling procedure depends on both its vulnerability to error and its cost. However, economy and reliability are competing ends, because, to reduce error often requires an increased expenditure of resources. Of the two types of statistical errors, only sampling error can be controlled by exercising care in determining the method for choosing the sample. The previous section has shown that sampling error may be due to either bias or chance. The chance component (sometimes called random error) exists no matter how carefully the selection procedures are implemented, and the only way to minimize chance sampling errors is to select a sufficiently large sample (sample size is discussed towards the end of this tutorial). Sampling bias on the other hand may be minimized by the wise choice of a sampling procedure. 

TYPES OF SAMPLES 

There are three primary kinds of samples: the convenience, the judgment sample, and the random sample. They differ in the manner in which the elementary units are chosen. 

The convenient sample 

A convenience sample results when the more convenient elementary units are chosen from a population for observation. 

The judgment sample 

A judgment sample is obtained according to the discretion of someone who is familiar with the relevant characteristics of the population. 

The random sample 

This may be the most important type of sample. A random sample allows a known probability that each elementary unit will be chosen. For this reason, it is sometimes referred to as a probability sample. This is the type of sampling that is used in lotteries and raffles. For example, if you want to select 10 players randomly from a population of 100, you can write their names, fold them up, mix them thoroughly then pick ten. In this case, every name had any equal chance of being picked. Random numbers can also be used. 

Step 9:  Data collection 
Data collection is usually done by trained interviewers who are employed by field data collection companies to collect primary data. Many possible errors, called non-sampling errors attributable to factors other than sampling errors, may occur during data collections. Such errors include:
· Selecting the wrong sample elements to interview.

· Securing subjects who refuse to participate or are simply not at home when the   interviewer calls
· interviewing subjects who intentionally give out the wrong information; 
· Hiring interviewers who cheat and fill out fictitious survey questionnaires.

· Coping down the wrong information on their survey form.

Needless to say, good researchers must be aware of the errors that may occur during data collection and should implement plans to reduce these errors. Unlike sampling error you cannot measure the amount of non-sampling error that may exist in a study. Therefore, it is Important to know the possible causes of non-sampling error, so that, appropriate steps can be taken to limit its occurrence. the researcher need to carefully plan the actual data collection process, carefully select the right person for data collection ,train the data collectors and supervise the data collection process and provide guidance in the field.

Step 10-Data Analysis 

Some type of data analysis is needed to give the raw data any meaning that is relevant to answer the research question. Data analysis involves-

• entering data into computer files,

• inspecting it for errors, and

• running tabulation and various statistical tests

The first step in data analysis is data cleaning or data editing, which is the process by which the raw data is checked to verify it is correct and entered where it should be on the data collection form. Typically data analysis is conducted with the assistance of a computerized data analysis program that, in most cases, allows only numerical entries.

Coding is the next step after data cleaning. Coding is the process of assigning all response categories a numerical value. An important step in data analysis is performed by tabulation, which refers to the actual counting of the number of observations that fall into each possible response category. there are several uses of tabulation, some devoted to data cleaning, and others allow the researcher to understand what the collected data means. Examining two or more response categories at the same time, called cross-tabulation is another form of data analysis. Finally, a variety of statistical tests, which include means, frequencies, correlation's trend analysis, and regression, are also used to analyze data.
Analyzing and Interpreting Information
Analyzing quantitative and qualitative data is often the topic of advanced research and evaluation methods courses. However, there are certain basics which can help to make sense of reams of data.

Always start with your research goals

When analyzing data (whether from questionnaires, interviews, focus groups, or whatever), always start from review of your research goals, i.e., the reason you undertook the research in the first place. This will help you organize your data and focus your analysis. For example, if you wanted to improve a program by identifying its strengths and weaknesses, you can organize data into program strengths, weaknesses and suggestions to improve the program. If you wanted to fully understand how your program works, you could organize data in the chronological order in which customers or clients go through your program. If you are conducting a performance improvement study, you can categorize data according to each measure associated with each overall performance result, e.g., employee learning, productivity and results.

Basic analysis of "quantitative" information (for information other than commentary, e.g., ratings, rankings, yes's, no's, etc.):
1. Make copies of your data and store the master copy away. Use the copy for making edits, cutting and pasting, etc.
2. Tabulate the information, i.e., add up the number of ratings, rankings, yes's, no's for each question. 
3. For ratings and rankings, consider computing a mean, or average, for each question. For example, "For question #1, the average ranking was 2.4". This is more meaningful than indicating, e.g., how many respondents ranked 1, 2, or 3. 
4. Consider conveying the range of answers, e.g., 20 people ranked "1", 30 ranked "2", and 20 people ranked "3".

Basic analysis of "qualitative" information (respondents' verbal answers in interviews, focus groups, or written commentary on questionnaires):
1. Read through all the data.
2. Organize comments into similar categories, e.g., concerns, suggestions, strengths, weaknesses, similar experiences, program inputs, recommendations, outputs, outcome indicators, etc.
3. Label the categories or themes, e.g., concerns, suggestions, etc.
4. Attempt to identify patterns, or associations and causal relationships in the themes, e.g., all people who attended programs in the evening had similar concerns, most people came from the same geographic area, most people were in the same salary range, what processes or events respondents experience during the program, etc.
4. Keep all commentary for several years after completion in case needed for future reference.

Interpreting information
· Attempt to put the information in perspective, e.g., compare results to what you expected, promised results; management or program staff; any common standards for your products or services; original goals (especially if you're conducting a program evaluation); indications or measures of accomplishing outcomes or results (especially if you're conducting an outcomes or performance evaluation); description of the program's experiences, strengths, weaknesses, etc. (especially if you're conducting a process evaluation).

· Consider recommendations to help employees improve the program, product or service; conclusions about program operations or meeting goals, etc.
· Record conclusions and recommendations in a report, and associate interpretations to justify your conclusions or recommendations.

Step 11: Prepare and Present the Final Research Report
The last step in the research process is to prepare and present the final research report. Its importance cannot be overstated because it is the report, or its presentation that properly communicates the study results to the client.
Every researcher should confer wither the client to determine exactly what is wanted in the research report. However, there are widely accepted standardized sections of a research report, such as" the introduction, the methodology, the results, and so on. Computer graphics may be included to present information visually. Sometimes researchers not only turn in a written research report but they also make an oral presentation of the research methods used to conduct the study as well as the research findings to their client. Typically the presentation entails overhead transparencies or even color slides with outlines, bulleted lists, and graphs.

