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LESSON ONE

The Nature and Importance of Researchtc "The Nature and Importance of Research"
1.1
What Is Research?tc "1.1
What Is Research?"
Research is simply the process of arriving at dependable solutions to problems through the planned and systematic collection, analysis, and interpretation of knowledge, for promoting progress, and for enabling man to relate more effectively to his environment, to accomplish his purpose, and to resolve his conflicts.

Research is oriented toward the discovery of the relationships that exist among the phenomenon of the world in which we live. Research is devoted to finding the conditions under which a certain phenomenon occurs and the conditions under which it does not occur in what might appear to be similar circumstances.

1.2
What Research Is Nottc "1.2
What Research Is Not"
Research does not include the routine activities of applying what is already known or of teaching in the usual sense of the word. Research is reserved for activities designed to discover facts and relationships that will make knowledge more effective. Frequently an individual who looks up a word in the dictionary or a historical fact in the encyclopaedia claims he researches it. Other persons who purport to do research are merely engaged in nothing more than fact-finding.

1.3
Methods of Gaining Knowledgetc "1.3
Methods of Gaining Knowledge"
The means by which man seeks the answers to his problems can be classified under four broad categories tenacity, authority, a priori and science. These four categories are, complimentary and overlapping.

1.3.1
The Method of Tenacity

Here men hold firmly to the truth, that they know to be true because they hold firmly to it, because they have always known it to be true. Frequently repetition of such truths seems to enhance their validity. Recent psychological evidence has proved that men will often cling to their belief in the face of clearly conflicting facts. Men also infer new knowledge from propositions that may be false.

1.3.2
The Method of Authority

This is the method of establishing belief. If the Bible says so, it is so. If mother says it, it is true. This method is superior to the method of tenacity because human progress, although slow, can be achieved using this method. Life could not, in fact, go on without the method of authority. Thus, it should not be concluded that the method of authority is unsound it is only unsound under certain circumstances.

1.3.3
The A Priori Method

This method rests its case for superiority on the assumption that the propositions accepted by the a priorist are self-evident. A priori propositions usually agree with reason and not necessary with experience. The idea seems to be that men, by free communication and intercourse, can reach the truth because their nature tends toward truth. The difficulty with this rationalistic position, however, lies in the expression “agree with reason”. The question is, whose reason?

1.3.4
The Method of Science

This method has self-correction aspects which no other method of attaining knowledge has. There are built-in checks all along the way of this method. These checks are so conceived and used that they control and verify the scientist’s activities and conclusions to the end of attaining dependable knowledge outside himself. A scientist does not accept a statement as true even though the evidence at first looks promising. He insists upon testing it.

The checks used in scientific research are anchored as much as possible in reality outside the scientist and his personal belief, perceptions, biases, values, attitudes and emotions. The best single word to express this is objectivity. The scientist method involves more than this, Dependable knowledge is attained through science because science ultimately appeals to evidence, propositions are subjected to an empirical test. An objection may be raised that theory, which the scientist uses and exacts, is a part of man himself. A theory helps the scientist to attain greater objectivity. The scientist systematically and consciously uses the self-correction aspect of the scientific method.

LESSON TWO

The Nature of Sciencetc "The Nature of Science"
The fundamental purpose of science is the accumulation and classification of experience, and the systematization of such experience into a relatively small number of broad general laws and principles governing the specific categories into which phenomena can be classified. In the early stages of science, the task is to gather, define, and catalogue experiences in order to obtain an understanding of their inter relationships. In the later stages of science, the task is to reduce to a minimum the number of laws necessary to express these relationships.

Broadly speaking the scientific method constitutes the most adequate approach to the discovery of truth. The limitations of the scientific method must, however, be thoroughly understood. For example, science cannot deal directly with values. It can define some of the issues involved in making value-judgments, but the judgements themselves are outside the scope of science. While science attempts to minimise errors and guarantee valid results, errors have been made by individuals using the scientific method. The errors were, however, in the use of the method rather than in the method itself. It must also be emphasised that the scientific method does not lead to truth directly, but proceeds through a series of successive approximations to the isolation of more and more precise relationships, and to a more and more adequate formulation of these relationships.

2.1
Science as a System of Deriving Truthtc "2.1
Science as a System of Deriving Truth"
Science is an organised body of knowledge as well as a method and system of deriving truth. The scientific method can be delineated into series of steps, the exact formulation of which varies from writer to writer. Some of these steps can be enumerated as follows:

1.
Certain phenomena are observed.

2.
A problem situation develops and is noted and classified.

3
Crude relationships are tentatively identified and elaborated.

4.
A more or less formal hypothesis is derived.

5.
A design is developed to test the hypothesis.

6.
The hypothesis is verified or refuted.

7.
The results are subjected to further tests and refinement and finally,

8.
The conclusions are integrated with the previous concepts of science.

The above process involves such subsidiary steps as the following:

1.
The review of literature.

2.
The manipulation of factors.

3.
The measurement of quantities.

4.
The scaling of variables and interpretation of data.

5.
The analysis and interpretation of data.

It must be emphasised that the above steps, while usually listed in a one-two-three order, rarely occur in that sequence, since the effective use of the scientific method does not allow for that kind rigidity.

2.2
The Research Problemtc "2.2
The Research Problem"
No aspect of conducting a research study is more difficult than the selection of a research topic.

Some students, after many hours of exploration, abandon their topic and start afresh, while others continue despite the unsuitability of their problem and end up having nothing worthwhile but the satisfaction of having met another requirement. As a result, the thesis, which should be the most rewarding experience of the student’s academic life, becomes sheer drudgery. Inability to select a topic is a common weakness of students engaged in a research study.

2.3
Guidelines for Selecting Research Topictc "2.3
Guidelines for Selecting Research Topic"
Although there are no standard rules that, either singly or collectively, will guarantee the suitability of a research problem, a number of suggestions might be listed for the guidance of the student in selecting a research topic.

1.
The topic must be of interest to the student. While interest sometimes develops with familiarity it does not seem likely that the student can do his best work on a topic that has no personal meaning to him.

2.
The topic should be sufficiently original that it does not involve objectionable duplication.

3.
The topic must be researchable. Many problems are of a philosophical nature, they can be discussed but not to the point where objective evidence can provide a solution. Thus, the problem, should secondary school girls work? Having no referent is, as stated, a philosophical issue not subject to scientific determination. Before it could be investigated, it would have to be oriented toward a criterion, for instance, Do secondary school girls who work suffer academically?

4.
The topic must be significant. Specifically the topic should be capable of adding new information to the present state of knowledge. There are so many problems that need to be investigated that it does not make sense to have a student devote himself to the study of a trivial or nonsensical problem.

5.
The research into the problem must be feasible. The student must make sure that data are available in the situation in which he finds himself. Many significant problems must be bypassed, perhaps because they would not get the necessary clearance or because they are not possible from the standpoint of the competence of the investigator.

2.4
Choosing the Topictc "2.4
Choosing the Topic"
Some people are more sensitive than others to the existence of problems and are, therefore, more capable of selecting suitable research topics. Two major factors involved in selection are experience and creativity. These can be broken down as follows:

1.
Choose a topic you know something about. It is logical to expect that good problems stem from a clear under standing of the theoretical, empirical and practical aspects of the subject, derived from personal experience and from a thorough review of the literature. On the contrary, lack of familiarity with the subject is almost sure to result in a poor choice.

2.
Choose a topic on which you have an open mind. The second major contributor to the wise choice of a problem is creativity and the other personality factors that make for originality, flexibility, initiative, ingenuity and foresight. These attributes must operate within the framework of what is already known, and, generally familiarity with a given field is conducive to original thinking.
LESSON THREE

The Formulation and Testing of Thetc "The Formulation and Testing of The"
Hypothesestc "Hypotheses"
A hypothesis is a conjectural statement of the relationship between two or more variables. Hypotheses are always in declarative sentence form, and they relate either generally or specifically, variables to variables.

Hypotheses are guides for the investigator in the entire process of research endeavour and they keep the researcher on the main line of his study. They tend to serve as assumed answers to his principal questions, the correctness of which he assesses in the course of his study. Open-mindedness and persistent objectivity in testing his hypotheses during the course of research study are essential.

3.1
Purpose of Hypothesestc "3.1
Purpose of Hypotheses"
The formulation of an appropriate hypothesis goes hand in hand with the selection of a research problem. A hypothesis can be regarded as a tentative generalisation whose tenability is to be tested on the basis of the compatibility of its implications with empirical evidence and with previous knowledge.

Modern researchers are in agreement that, whenever feasible, research should proceed from a hypothesis because a hypothesis serves as a powerful beacon that lights the path for the research worker. Hypotheses are particularly necessary in studies where cause-and-effect relationships are to be discovered. They are less crucial in studies in which the task is one of determining the status of a given phenomenon, although even in such studies the investigator is likely to need some tentative hypothesis to guide him to the areas worth investigating. Actually, hypotheses are not essential to research, particularly in the initial stages of the exploration of a problem. Scientific discoveries can emerge from investigations not directed by hypotheses. Although hypotheses are generally useful guide to effective research, it must not be assumed that failure to have a hypothesis is necessarily a sign of a lack of scientific orientation.

3.2
Advantages of Well-Formulated Hypothesestc "3.2
Advantages of Well-Formulated Hypotheses"
Hypotheses are very important and indispensable research tools because they provide the link between a research problem and the location of the empirical evidence that may provide the solution to the problem. The arguments in favour of well-developed hypotheses as a framework for research centre around the fact that the aimless collection of data is not likely to be useful. Since a multitude of possible relationships can exist among phenomena, generalisations and relationships significant from the standpoint of a given problem do not just emerge from data.

The advantages of hypotheses are the following.

3.2.1
Identification of Problems

Lack of hypotheses could lead to a superficial and generalised attack on a problem. The process of hypotheses formulation involves a careful and thorough examination of the variables that are related in a problem and this helps to clarify the issues for investigation.

3.2.2
Establishment of the Relevance of Facts

Hypotheses help the researcher to determine what facts to collect and enable him to decide how many facts are required to test them adequately. Lack of hypotheses could lead to an aimless collection of data on a given subject.

3.2.3
Determination of Research Design

Hypotheses not only suggest what to look for in an investigation but also how to obtain the data. They may suggest what subjects, tests, or tools are needed; what operations must be performed; what statistical methods are appropriate, and where to locate the events, facts or circumstances that they predict are observable.

3.2.4
Determination of Relationships

Hypotheses provide the researcher with an efficient instrument for exploring and explaining the unknown. Scientific research goes beyond mere collection, description and classification of facts; it seeks to determine the underlying pattern of the relationships between the variables that account for the occurrence of a state of affairs.

3.2.5
Framework for Conclusion

Hypotheses provide the framework for interpreting research findings in a sharp and meaningful manner. Suppose that a researcher gives a number of secondary school students a test in mathematics, and computing the intercorrelations between their scores and their Common Entrance Examination (CEE) Arithmetic scores, he finds that the correlation between their CEE Arithmetic scores and their mathematics scores is positive. He concludes therefore, that the higher the CEE Arithmetic score of a student the higher his performance in secondary mathematics. If a prediction is not hypothesised in advance, the empirical evidence does not have a chance to accept or reject anything. Hence formulation of hypotheses must precede the collection of data and not the other way round.

3.2.6
Stimulation of Further Research

Hypotheses not only help to explain a given state of affairs, they also help to point the way for further investigation. The solution to every problem raises new problems. 

3.3
Criteria for Assessing Hypothesestc "3.3
Criteria for Assessing Hypotheses"
The relative worth of a given hypothesis can be assessed by its effectiveness in the particular problem under consideration, and its final validity cannot be judged except through an empirical test. Nevertheless the following general criteria can be used to judge the relative worth of a hypothesis.

1.
A good hypothesis must be based directly on existing data. It might even be expected to predict or anticipate previously unknown data.

2.
A good hypothesis must explain existing data in simpler terms than any competing hypothesis. The law of parsimony favours the hypothesis that explains the most in the simplest terms.

3.
A good hypothesis must be testable. It must be stated so that its implications can be deduced in the form of empirical or operational references with respect to which the relationship can either be validated or refuted. Furthermore, the statement of the hypothesis must permit the development of a research design capable of providing the data necessary for testing its validity.

4.
A good hypothesis must be derived from the problem stated.

5.
A good hypothesis must be able to exhaust the problem under investigation.

3.4
The Null Hypothesistc "3.4
The Null Hypothesis"
The null hypothesis is a useful tool in testing the significance of differences. In short, this hypothesis asserts that there is no true difference between two population means and that the difference found between sample means is, therefore, accidental and unimportant. The null hypothesis is akin to the legal principle that a man is innocent until he is proven guilty. It constitutes a challenge; and the function of an experiment is to give the facts a chance to refute or fail this challenge. To illustrate, suppose it is claimed that the Fulanis have brighter vision than the Hausas. This hypothesis is vaguely stated and cannot be tested precisely as we do not know how much better the Fulanis’ vision must be before it can be adjudged brighter. If, however, it is claimed that the Fulanis do not possess brighter vision than the Hausas, or that the differences are minor and as often in favour of one group as the other (the true difference being zero), this null hypothesis is exact and can be tested. If the null hypothesis is unattainable, it must be rejected. In discarding the null hypothesis, it is believed that as far as the tests go, differences in visual acuity as between the Fulanis and the Hausas cannot be fully explained as temporary and occasional.

LESSON FOUR

Methods of Collecting Informationtc "Methods of Collecting Information"
An educational researcher may collect information in three ways (1) Observation, (2) Interview, (3) Questionnaire.

4.1
Observationtc "4.1
Observation"
Observation is a very important primary tool of scientific research. Science begins with observation for its final validation. Observation is a direct means of studying the overt behaviour of people, and its most important advantage is that it is possible to record behaviour as it happens. When we are looking at something that is happening, what each person sees depends on his interest which determines his pattern of selective observation. For observation to be useful as a tool of educational research, the following conditions must be satisfied (1) it should be used to serve a clearly stated research problem, (2) the planning and the recording system must be related to a research hypothesis, (3) the records of observations could be checked for validity and reliability. These conditions however, do not rule out chance or accidental observations that could lead to results of great significance. There are two types of observations: Uncontrolled and Controlled.

4.1.1
Uncontrolled Observation

In uncontrolled observation, there are no definite laid down rules and procedures. The observer must be prepared to take his clues from unexpected events. It is helpful to use some sort of check list as is given below to guide the direction of observation.

1.
The people Involved: There is need to know the people to be observed. Are they students, teachers or parents? How many are they and how are they related to one another? What are their ages, sex, occupation, marital status, etc.

2.
The Setting in which people will be Observed: Will it be the classroom, playing field, home, Parent-Teacher Association meeting or other settings? In addition, the researcher should know the sort of behaviour that the setting encourages or discourages.

3.
The behaviour to be observed: What do those to be observed do, with whom and with what do they do it?

4.
The Frequency and Duration of Events: How an event occur, when did it occurred, how long did the event last? Is the event unique or is it a recurring type of event? How typical are such events?

The researcher will find it very helpful to keep a record of both the observation and the interpretation of the observation. The researcher should not make the mistake of thinking that a comment or an event is so striking that it will not be forgotten. It is better to write out the details during the early part of the investigation because later the details will fade away and taken for granted.

4.1.2
Controlled Observation

Whereas uncontrolled observation is very useful in explanatory studies, controlled observation is much more important at the stage where systematic description and test of casual hypotheses are required. The researcher has determined what aspects of the activities to be observed are relevant for his research problem and he could, therefore develop a specific plan for recording his data. By being able to report under what conditions he made his observation, and so on, it would be possible for other researchers to know the limitations of his data, and to repeat the observation. The researcher must build into his research checks on his biases and selective perception.

It is very important to remember that it is very difficult, if not impossible, to control the object under observation; it is on himself that the researcher will have to put the controls. As Goode and Hatt pointed out, ...the researcher is ordinarily not limiting the activities of the observed individuals to any great degree. Rather, he is trying to systematize the process of observation.

For the observation of children in nursery situation, the one-way visual screen is a common tool. It is then easy to observe children’s aggressive, leadership and communication behaviour and their patterns, etc. An example of a structured system of recording observation is the Bales system of categories for recording group interactions.

4.2
Interviewtc "4.2
Interview"
Interview, in research, is a technique used for collecting information from others in a face-to-face contact. It is used when a researcher wants to obtain a reliable and valid information in the form of verbal responses from respondents in order to confirm or reject hypotheses.

4.2.1
Types of Interview

There are four main types of interview: 1) Structured 2) Unstructured, 3) Nondirective depth and 4) Focussed.

4.2.2
Structured Interview

It is rigidly standardised and very formal; the same questions are presented to various respondents, in the same order and the choice of alternative responses is restricted to a predetermined list. Structured interview is more scientific than the unstructured interview because the standardised approach permits scientific generalisations to be made from the data obtained. A disadvantage of the structured interview is that it rigidly prevents a researcher from probing in sufficient depth.

4.2.3
Unstructured Interview
Unstructured interview is very flexible and few restrictions are placed on a respondent’s answer. Respondents are encouraged to express their thoughts freely; and the order of prepared questions could be altered to suit the respondent or occasion. With an unstructured interview it is possible to penetrate beyond initial questions, and following unanticipated theses. A disadvantage of the unstructured interview is that it is difficult to quantify the collected data. Data from various respondents cannot be compared and therefore, generalisations for wider applicability is not possible. Hence unstructured interview is rarely used for testing hypotheses.

4.2.4
Nondirective Depth Interview
In this case, instead of asking direct or prepared questions to obtain some specific information, a respondent is allowed to talk freely and fully on a particular topic. The interviewer serves as a good listener and only interjects occasionally with pleasantries or encouraging words to keep the respondent talking. Specific questions are only asked to fill in the gaps and round off the discussion. With few restrictions placed on the respondent, the interviewer sets a natural picture of the respondent’s behaviour, his character, motives, feelings, and beliefs.

4.2.5
Focussed Interview
In this case the respondent is asked to focus his attention on a particular event or experience. Before the interview, the interviewer prepares the appropriate questions to serve as the basis for the discussion; and during the interview, discussion is limited to the predetermined relevant issues. The respondent is allowed to express himself freely and completely but along the line outlined by the interviewer.

4.2.6
Advantages of Interview
The interview method of data collection has the following advantages

1.
It is flexible and it is applicable to different types of problems. If a question is not clear to a respondent, it could be rephrased. It is also easily applicable to children and illiterates.

2.
An interview can observe both what the respondent says how he says it.

3.
It is very useful in collecting personal information, attitudes or beliefs and it is particularly useful in probing for additional information if the need arises.

4.
Where a respondent has been motivated to accept the reasons for the interview, the interview can be very effective.

4.2.7
Disadvantages of Interview
The interview method of data collection has the following disadvantages

1.
It is very difficult to generalise from unstructured interview.

2.
The personal biases, values and beliefs of the interviewer may affect the result of the interview.

3.
The technique is time-consuming.

4.
The race, tribe, age, sex, religion, vocabulary, accent, ethnic background or social class of the interviewer could alter the responses of the respondents. These factors must be taken into consideration in selecting interviewers.

4.3
Questionnaire tc "4.3
Questionnaire "
This is a device for getting answers to questions by using a form which the respondent fills by himself.

In many ways Questionnaire is similar to interview. Both interview and questionnaire attempt to get the feelings, beliefs, experiences or activities of respondents. They also may involve formats which can be relatively structured depending on the situation.

4.3.1
Methods of presentation
Direct Contact

Fewer bias responses or refusals occur when the researcher personally presents the questionnaire. This is because he can explain the purpose and significance of the study, explain points, answer questions, and motivate respondents to answer questions fully and truthfully; but it could be very expensive and time consuming.

Mailed Questionnaires

They reach many people in widely scattered areas quickly and at relatively low cost if the postal system is efficient and reliable but the rate of response could be so low as to introduce biases that will render the obtained data almost useless.

4.3.2
Forms of Questionnaires
There are several forms of questionnaire: closed (structured), open and pictorial.

Closed Form (or Structured)

They consist of prepared list of specific questions and a choice of possible answers. They are easy to administer and to fill out, they help keep the respondent’s mind fixed to the subject and facilitate the process of tabulation, analysis and scientific generalisations. But they do not reveal the respondent’s motives (why he answers as he does) and they do not always yield information of sufficient scope or depth; nor do they discriminate between fine shades of meaning.

Open Form

This method gives the respondent an opportunity to reveal his motives or attitudes and to specify the background or the provisional conditions upon which their answers are based. But when a respondent has no clues to guide his thinking, he may unintentionally omit important information or fail to note sufficient details. In addition, the work of analysing and summarising their many different, detailed and complex answers may be very difficult and time- consuming.

Pictorial Form

Drawings or photographs are presented instead of written statements from which to choose answers. It is quite suitable for collecting data from children and illiterates. They have two limitations: (a) they can be used only in situations where the visual characteristics are distinguishable and easily understood. (b) They are difficult to standardize particularly when the pictures are photographs of human beings.

4.3.3
Construction of Questionnaires
Asking questions that will obtain the precise data required to test hypothesis could be difficult because respondents could draw many different meanings from questions that a researcher might think were perfectly clear.

The important thing for a researcher to remember is that every item in a questionnaire constitutes an hypothesis, or part of a hypothesis. That is, the inclusion of every item should be based on the expectation that the answer could be significant for his central problem, and the items must be so fitted together in such a way that the questionnaire will constitute a unit. There should be a logical progression through the following steps

1.
The first set of items should arouse the interest of the respondent. They should be attention-catching, harmless and without being controversial. It seems to be more difficult for a respondent to break off a questionnaire or interview than to refuse to begin it at all.

2.
Bring the respondents from items which are simple to answer to those that are more difficult or complex. In this way the respondent will get more involved and would not wish to break off the questionnaire or interview. Difficult questions requiring considerable thought should not come too early in the questionnaire nor too late because respondents fatigue usually sets in within a period of 15 to 25 minutes.

3.
Do not confront the respondents by an early and sudden request for delicate or personal information. It is better left till later part of the questionnaire.

4.
Do not ask a respondent to give an answer which could be embarrassing without giving him an opportunity to explain.

5.
The questionnaire should be arranged in such a way that the respondent moves smoothly from one frame of reference to another rather than made to jump back and forth. That is, questions dealing with the same general subject matter should be placed together.

Questionnaire or interview units should not take an average respondent more than 30 minutes to finish.

4.3.4
Advantages
1.
For the same cost, many more responses to questionnaires can be obtained than can responses to interviews.

2.
It requires much less skill to administer a questionnaire than an interview. They are simply mailed or handed to respondents with a minimum of explanation.

3.
The impersonal nature of a questionnaire ensures some uniformity from one measurement situation to another.

4.
Respondents may have greater confidence in their anonymity and thus feel freer to express their views.

5.
Questionnaires place less pressure on the respondent for immediate response. This may not always be desirable.

4.3.5
Disadvantages
1.
Respondent motivation is difficult to assess.

2.
Questionnaire cannot be used with illiterates and there could be loss of meaning in interpretation.

3.
Unless a random sampling of returns is obtained, those that are completed and returned can represent biased samples.

LESSON FIVE

The Mailed Questionnairetc "The Mailed Questionnaire"
The proper interpretation of the results of survey testing requires considerable background in the field of tests and measurements, especially from the standpoint of the validity of the instruments used in the particular situation. The questionnaire is, perhaps, the most used and the most abused survey instrument. Too often, it is used in situations where only an experimental method can provide a meaningful answer.

5.1
The Nature of Questionnairestc "5.1
The Nature of Questionnaires"
Questionnaires really constitute the first attempts at true scaling. They are particularly advantageous whenever the sample size is large enough to make it uneconomical for reasons of time or funds to observe or interview every subject. Questionnaires do not, however, cause the test conditions to become standardised, particularly in mailing. Perhaps the greatest difficulty with questionnaires that are distributed is the probable bias which exists when less than the total number in the sample actually respond.

5.2
The Form of Questionnairetc "5.2
The Form of Questionnaire"
The questionnaire is often divided into two parts. The first part normally is a classification section. This section requires such details of the respondent as sex, age, marital status, and occupation. The second part contains the questions relating to the subject-matter of the inquiry. Usually, the answers given in the second part can be analysed according to the information in the first part.

5.3
Designing the Questionnairetc "5.3
Designing the Questionnaire"
The first step in designing a questionnaire is to define the problem to be tackled by the survey and hence to decide on which questions to ask. The tendency is always to cover too much, to ask everything that might turn out to be interesting. This inclination must be resisted. Lengthy, rambling questionnaires are demoralising for the respondent.

5.3.1
Principal Points in Designing Questionnaires
The principal points in designing questionnaires are:

1.
The number of questions should be kept at a minimum. A researcher must first carefully review the main problems of the study to make certain that he knows precisely what questions should be asked in the survey in order to solve the problems. Do not include any question if it has no significant value to the study. Too many questions will reduce the respondent’s enthusiasm to answer them.

2.
Questions should be short and clear. The human mind is capable of holding at one time only a limited amount of facts. The longer a question is, the harder it is to understand. A respondent will have less chance to misinterpret the question and a greater chance to give a correct answer if a question is short and clear.

3.
Offensive questions should be avoided. A respondent will not be cooperative if offensive questions are asked. For example, questions concerning an individual’s private life and those of a confidential nature should not be included. If this type of question must be asked, it should be asked in such a way that the respondent knows that it will be kept confidential and that no personal offence is purposely involved.

4.
Influential or leading questions should not be used. This type of question will influence the thoughts of a respondent and thus a true answer may not be obtained. For example, one may ask: “Do you like our cement best?” This question is leading the respondent to give an answer, because a respondent will not have adequate opportunity to express his own preference. A more objective type of question may obtain more meaningful answers. The above question may be asked in a different way: “Which brand of cement do you like best?” A respondent may now give one of the names of the competitive brands, which will give more valuable information to the survey.

5.
Questions should be easy to answer. Questions should be designed to find facts that respondents are expected to be able to give. Questions requiring reasoning or special knowledge in order to be answered correctly should be avoided. For example, questions designed to ascertain why a certain product is better or poorer than the product of another brand are difficult to answer. Some persons may not have knowledge of both products. A respondent may guess a reason because he has to give a quick answer. This type of answer is obviously meaningless.

6.
Questions should require simple answers. When the answers are in simplified form, they can be easily recorded and organised. The best type of question is the one which can be answered by either yes or no. For example, in a shopping survey for a retail store in a city, one may ask: Did you buy anything in this store today? Yes-No- (please check).

If a yes-or-no type of question is not satisfactory in a given study, the multiple choice type, including all possible answers and checking space for each answer, may be used. For example, in the shopping survey, the second question may read, Did you come to the city by car or bus? If the question is answered by yes or no, the answer is meaningless. Furthermore, there are other transportation means which should be considered. It would be better if the question is framed in this way:

How did you come to the city? (check one).

 
 car


bus  


 walked
  

others

Note the question, How often during the last month have you shopped in this city? It would be better to provide multiple choice answers to accompany the question. Consider the following form for providing the answers:

[image: image1.emf]Never


1 to 3 times


4 to 6 times


7 to 9 times


10 and above




Never

1 to 3 times

4 to 6 times

7 to 9 times

10 and above










Otherwise, answers from respondents may vary greatly such as one or two times, about a dozen times, every Saturday, once a week, last time-two months ago, very often, not too often, etc.

Before a large-scale survey is begun, a good practice is to test the drafted questions with a small group of persons who are representative of the population being surveyed. The pretest will give opportunities to discover any oversight in the draft, to improve the final form of the questionnaires, and to gain some valuable experience in interview techniques; thus a better result can be obtained.

5.4
Characteristics of a Good Questionnairetc "5.4
Characteristics of a Good Questionnaire"
Desirable qualities of a good questionnaire appear to be a matter of common sense. Designing questionnaires is one of the most difficult tasks of an investigator. A pilot survey carried out prior to the actual survey almost invariably leads to modifications and improvements in the questionnaires. The following are the common characteristics of a good questionnaire:

1.
A good questionnaire should not be ambiguous: This means that the question must be capable of only one interpretation.

2.
A good questionnaire must be easily understood. Technical terms should be avoided, except where the questionnaire is meant for specialists.

3.
A good questionnaire must not contain words of vague meaning.

4.
A good questionnaire should not require that calculations be made.

5.
A good questionnaire should not require the respondent to decide upon classification. 

6.
A good questionnaire should not be in such a form that the answers will be biased.

7.
A good questionnaire should cover the exact object of the inquiry.

8.
A good questionnaire should not be too long.

5.5
Advantages and Disadvantages of the Questionnairetc "5.5
Advantages and Disadvantages of the Questionnaire"
The choice of the questionnaire in preference to other survey techniques is generally a matter of weighing its advantages and disadvantages against those of the interview, with which it is most nearly interchangeable. Some writers insist that the term mailed questionnaire should be used to distinguish between the questionnaire that is mailed and used as a guide in interviewing. The discussion that follows will be oriented, therefore, toward a comparison of these two techniques on the basis of the usual criteria of validity, reliability and usability.

5.5.1
Advantages
Among the major advantages of the mail questionnaire is that;

1.
It permits wide coverage at a minimum expense both in money and effort. It affords not only wider geographical coverage than any other technique, but it also reaches individuals who are normally difficult to contact.

2.
Particularly when it does not call for a signature or other means of identification, the questionnaire may, because of its greater impersonality, elicit more candid and more objective replies.

3.
The questionnaire also permits more considered answers. In an interview if the respondent does not have the information, he may still give an answer rather than admit his ignorance.

4.
The questionnaire is more adequate in situations in which the respondent has to check his information.

5.5.2
Disadvantages
The questionnaire possesses the following disadvantages:

1.
The questionnaire does not permit the investigator to note apparent reluctance or evasiveness of his respondent, a matter which is better handled through the interview. Similarly, the questionnaire does not permit the investigator to follow through on misunderstood questions or evasive answers.

2.
The advantages of the questionnaire are more obvious than its disadvantages, and, consequently, it frequently appeals to the amateur who uses it for all purposes regardless of its suitability and without sufficient awareness of its semi-hidden weaknesses and limitations. The major weakness of the questionnaire is undoubtedly the problem of non-returns.

3.
Another major disadvantage of the questionnaire is the possibility of the misinterpretation of the questions. This danger is increased when the questions are ambiguous because of improper formulation or because of the differences in socioeconomic and cultural status.

4.
Furthermore, the validity of questionnaire data depends, in a crucial way, on the ability and the willingness of the respondent to provide the information requested.

5.
Finally, the questionnaire frequently does not provide the researcher with sufficient opportunity for developing interest on the part of the respondent, nor does it allow him to develop the rapport necessary to permit him to ask questions of a personal or embarrassing nature.

5.6
The Validation of Questionnairestc "5.6
The Validation of Questionnaire"
The actual validation of a questionnaire utilises the same principles and procedures as the validation of any instrument of tests and measurements. At the most elementary level, it is necessary for the questionnaire to have face validity. This means that each question must be related to the topic under investigation, there must be an adequate coverage of the overall topic, the questions must be clear and unambiguous, and so on. A more adequate validation, however, requires checking the responses which the questionnaire elicits against an external criterion. For example, factual questions about age and educational background can be checked against the records. On the other hand, it is somewhat more difficult to locate an adequate criterion for questions of opinion and attitudes. A possible solution is to follow the questionnaire with an interview of a sample of the respondents to see whether their responses to the questionnaire actually represent their views on the subjects discussed.

In certain cases, it is possible to validate questionnaire responses against actual behaviour. However, a respondent may be willing to divulge his feelings in response to a questionnaire item and yet suppress such feelings in his behaviour in a face-to-face contact. Establishing validity is even more complicated in open questionnaires where the interpretation of the responses constitutes an added source of unreliability and invalidity. In some instances, the greater flexibility of the open questionnaire may promote greater validity in the responses, but it also increases the possibility of invalidity of tabulation.

It has been found that requiring signatures in answering questions in surveys tends to inhibit honesty and frankness. However, for certain questions, requiring signatures will not make any difference. For certain general questions as Have you had a course in Latin? Did you belong to the dancing club of your high school? may not introduce any bias, but it should be borne in mind that there should be no all-inclusive generalization that the identification of the respondent is irrelevant from the standpoint of the validity of his responses. Requiring signatures when sensitive questions are involved does inhibit honesty and frankness in filling out the questionnaire. 

The validity of a questionnaire must be established before its use. Validation is an aspect of a questionnaire development and not of its use in the solution of the problem. Invalidity, it must be emphasized, is not restricted to the instrument itself. It can also result from systematic errors in coding or interpretation, or from biased orientation of the directions.

5.7
Reliability of Questionnaire Datatc "5.7
Reliability of Questionnaire Data"
The test-retest technique is the only practical approach to the establishment of the reliability of the questionnaire. A respondent who has completed the questionnaire as part of its standardization can be asked to complete it again, and his choices can be compared for consistency. This method is not foolproof, since on the retest the respondent will probably attempt to remember and duplicate his earlier responses rather than answer the questions as he sees them. For this reason such evidence of consistency can hardly testify to the validity of the instrument and is a questionable measure of its reliability.

5.8
Non Returns in Mail Questionnairestc "5.8
Non Returns in Mail Questionnaires"
Mail questionnaires are usually plagued by a relatively high percentage of non-returns. Many investigations in the literature report returns as low as 20 to 40 percent. On the other hand, some studies have had as high as 100 percent return.

Of the many factors that promote a high percentage of returns, none is of greater importance than the selection of a worthwhile topic and the addressing of the questionnaire to a group for whom the topic has interest and psychological meaning. Most people are not interested in busy work or studies that are not likely to lead anywhere. The investigator should prove the significance of his problem to the satisfaction of the potential respondents. Conversely, while the percentage of returns is bound to vary from topic to topic, a low percentage of returns frequently implies a poor choice of topic or of population. It also implies inadequacy in the construction of the questionnaire. These deficiencies can be minimised through a pilot study.

The next most important factor in promoting a high percentage of returns is the follow-up. Usually, there will be a few persons who will fail to return the questionnaire on first contact and it is necessary to initiate the means for follow-up of the missing returns. In certain cases, failure to return stems from a direct rejection of the questionnaire. More frequently, it implies nothing more than human preoccupations. It is important, therefore, to send out follow-up letters whenever the flow of returns starts to dwindle. A series of follow-ups and, finally, perhaps a double postcard calling for a brief answer to a shortened version of the questionnaire, or an interview, may be necessary to bring the returns to an acceptable level. In sending out follow - up letters, it is wise to include a second copy of the questionnaire in case the respondent has misplaced the first.

It must be borne in mind that numerous follow - ups can be an annoyance to the respondent, leading him to refuse to cooperate in future questionnaire studies. It may also cause the respondent sending back results that are completely invalid. Therefore, it is advisable in a follow - up for the researcher to attempt a new approach at convincing the prospective respondent that his response is significant to the successful completion of the study. It is also advisable for the researcher to offer to mail the results of the study to those respondents who are interested.

5.9
Other Factorstc "5.9
Other Factors"
The following are other factors that plague a relatively high percentage of returns of mail questionnaires:

1.
The length of the Questionnaire. Generally, the shorter the questionnaires, and the less demand it makes on the respondents’ time, the higher the percentage of returns. The questionnaire should not take more than half an hour of the respondents’ time.

2.
The Choice of Population. The choice of the population is a vital consideration in determining the extent of response. If the topic is of interest to the respondent, he will take time to fill out the questionnaire. The population needs to be defined in such a way that participation is restricted to those who are interested in the success of the study.

3.
The Instrument. Most people tend to assess the adequacy of the study in terms of the quality of the questionnaire. The attractiveness of the format is also conducive to higher returns. It generally pays, from the standpoint of returns, to have the questionnaire printed rather than mimeographed.

4.
The Cover Letter. The cover letter or any other means of contacting prospective respondents is also of critical importance to the success of the study, since the researcher cannot rely on his personality to elicit cooperation, but must rely upon printed words to sell his study. The cover letter must be brief, courteous, and also must appeal to the individual so that he will want to cooperate. The letter should be separate from the questionnaire itself, and should be addressed to the respondent by name and title. It also should bear the investigator’s name and title and his relation to the study. It should make particularly clear the purpose and importance of the study, the procedure on the basis of which the respondent happened to be included in the sample, the sponsorship of the study, if any, and so on. When a student is writing to an authority in the field, the faculty adviser, as a courtesy should also write a letter of sponsorship. The investigator should enclose a self addressed envelope. Ideally, he should include two copies of his questionnaire so that the respondent will have one for his files.

5.
Timing. The timing appears to have an effect on returns. It is perhaps best not to have the questionnaire arrive on a Monday or at the beginning of the year, when officials are busy. It is also important to avoid sending questionnaires during the vacation periods when most people will be away or during examination periods if the questionnaire is directed to students. The researcher should bear in mind the importance of timing his despatching the questionnaire and use discretion in terms of his population.

5.10
Dealing with Non-responsetc "5.10
Dealing with Non-response"
As was discussed earlier, reasons for non-response range all the way from complete refusal or inability to respond to mislaying the questionnaire, forgetfulness and reluctance to take the trouble. Ordinary follow-up methods may help in case of forgetfulness, reluctance, etc. As an alternative, interviewers can be sent to all or some of the non-respondents. They can be sent either to the initial non-response group or only to those who did not respond to the follow-up. This procedure will often be ruled out on grounds of expense but it is an excellent way of combining the economy of mail questionnaires with the higher response from interviewers.

Follow-up attempts need not necessarily use the entire original questionnaire. Non-respondents can be sent a shorter version of the questionnaire or even a postcard asking for only key items. The replies may indicate how different the non-respondents are from the rest. A more sophisticated method is to send one short questionnaire to on set of non-respondents, a different one to a second set and so on. In this way, data covering the entire range of the original questionnaire might be collected; each part or set of questions, being based on a small sample of the non-respondents.

One remaining possibility is to use interviewers for that part of the sample which is expected to have a low response rate, for example, the less educated or the rural population, and mail questionnaires for the rest. As with any of the methods combining mail questionnaire and interview data, there is the overriding problem of reconciling oral answers with those put down on paper.

It is clear that the mail questionnaire as a data-collecting technique has its advantages and its limitations. Among the former, relative cheapness and speed are the most important. 

Among the latter the problem of non-response stands out. If the seriousness of this could be satisfactorily overcome, the economics of the method would undoubtedly bring it much more into favour.

5.11
Evaluative Criteria of Mail Questionnairetc "5.11
Evaluative Criteria of Mail Questionnaire"
A number of studies have been reported on the relative adequacy of the questionnaire as a research instrument. Unfortunately, most of the studies have failed to point out that adequacy as used in the context of mail questionnaire must be spelled out according to the usual criteria of validity, reliability and usability, and further, that validity is a specific concept. A questionnaire may be adequate for obtaining information on family size and yet not adequate for determining student’s reactions toward their lectures.

The present consensus is that, as an instrument of science, the questionnaire has potentialities when properly used. However, there is urgent need for the improvement of its quality and for the restriction of its use to situations for which it is suited. The following criteria may be used as a checklist for evaluating a questionnaire:

1.
Does it deal with a significant topic, make an important contribution, and is it worthy of professional participation?

2.
Is the importance of the problem clearly stated in the statement of the problem and in the cover letter?

3.
Does it seek only the information not available elsewhere?

4.
Is it as brief as the study of the problem will permit?

5.
Are the directions clear, complete and acceptable?

6.
Are the questions objective and relatively free from ambiguity and other invalidating features?

7.
Are questions that may embarrass the respondent or place him on the defensive avoided?

8.
Are the questions in good psychological order?

9.
Are the questions so arranged that they can be tabulated and interpreted readily?

LESSON SIX

The Nature of Datatc "The Nature of Data"
Data can be classified into two main categories, namely,

1.
Qualitative data or attributes, for example, colour, intelligence or honesty.

2.
Quantitative data or variables, for example, height, intelligence quotient and grade-point average. The distinction is frequently made on the basis of process rather than on properties inherent in the phenomena. This is so because properties generally considered qualitative can be made quantitative by measuring them with an instrument designed to assign numerical values to the various degrees to which they exist. Thus, intelligence, height, personality adjustment, and so on exist both as attributes and as variables. As a result, the decision to investigate a given phenomenon on the basis of its quantitative aspects is frequently a matter of choice, depending on such considerations as the need for precision and the ease of manipulation of the data.

6.1
Variablestc "6.1
Variables"
Scientists tend to call the properties they study variables. Examples of important variables in sociology, psychology and education are: sex, income, education, social class, organisational productivity, occupational mobility, level of aspiration, verbal aptitude, anxiety, religious affiliation, political preference, ego strength, task orientation, authoritarianism, conformity, intelligence, achievement. From the foregoing, it can be said that a variable is a property that takes on different values or that varies.

A more general and precise definition is that a variable is a symbol to which numerals or values are assigned. For instance, X is a variable; it is a symbol to which numerals are assigned. The variable X may take on any justifiable set of values, for example, scores on an intelligence test or an attitude scale. In the case of intelligence, a set of numerical values are assigned to X. These are numerical values yielded by the procedure designated in a specified test of intelligence. This set of values, often called IQs, ranges from low to high, from, say 50 to 150.

The variable X, however, may have only two values. If sex is the construct under investigation, then X can be assigned 1 and 0, 1 standing for one of the sexes and 0 standing for the other. It is still a variable. Other examples of two valued variables are: alive-dead, citizen-noncitizen, teacher-nonteacher and so on. Such variables are often called dichotomies or dichotomous variables.

6.2
Types of Variablestc "6.2
Types of Variables"
Independent and Dependent Variables

Variables can be classified in several ways. The following three variables are discussed below:


1.
Independent and dependent variables


2.
Active and attribute variables and


3.
Continuous and categorical variables.

6.2.1
Dependent and Independent Variables
The most important and useful way to categorise variables is as independent and dependent. This categorization is highly useful because of its general applicability, simplicity, and special importance in conceptualising and designing research and in communicating the results of research. An independent variable is the presumed cause of the dependent variable, the presumed effect. The independent variable is the antecedent; the dependent is the consequent. When we say: If A, then B, we have the conditional conjunction of an independent variable (A) and a dependent variable (B). The terms dependent variable and independent variable come from mathematics, where X is the independent, and Y the dependent variable.

In experiments, the independent variable is the variable manipulated by the experimenter. When, for example, an investigator studies the effect of different teaching methods, he may manipulate method, the independent variable, by using different methods. In non-experimental research, where there is no possibility of manipulation, the independent variable is the variable that has presumably been “manipulated” before he got it. He may, for example, study the presumed effect of achievement of secondary school boys in which different tests have already been used. Tests, here, is also the independent variable.

The dependent variable is the variable predicted to, whereas the independent variable is predict from. The dependent variable, Y, is the presumed effect, which varies concomitantly with changes or variation in the independent variable, X. It is the variable that is not manipulated. Rather it is observed for variation as a presumed result of variation in the independent variable.

6.2.2
Active and Attribute Variables
When planning and executing research, it is important to distinguish between active and attribute variables. Manipulated variables are usually called active variables and measured variables are called attribute variable. Any variable that cannot be manipulated is an attribute variable. When the researcher uses different methods of teaching, rewarding the students of one group and punishing those of another, creating anxiety through worrisome instructions, he is actively manipulating the variables - methods, reinforcement, and anxiety.

6.2.3
Continuous and Categorical Variables
A continuous variable is capable of taking on an ordered set of values within a certain range. This means that the values of a continuous variable reflect at least a rank order, a larger value of the variable meaning more of the property in question than a small value. The values yielded by a scale to measure dogmatism, for instance, express differing amounts of dogmatism, from high through medium to low. Secondly, continuous measures in actual use are contained in a range and each individual obtains a score within the range.

Categorical variables belong to a kind of measurement called nominal. In nominal measurement, there are two or more subsets of the sets of objects being measured. Individuals are categorised by their possession of the characteristics that define the subset. The individual being categorised either has the defining property or does not have it; it is an all-or-none sort of thing. The simplest examples are dichotomous categorical variables: sex, white-black. Polytomies, variables with more than two subsets or partitions, are common, especially in sociology and economics; these include religious preference, nationality, occupational choice and so on.

6.3
Reliabilitytc "6.3
Reliability"
Another major concept involved in measurement is reliability. Reliability refers to the consistency of a measurement. The two major aspects of reliability are consistency of measurement over time, which is usually determined by test-retest reliability, and consistency between two similar measurements, which is usually termed parallel forms or split half reliability. These two types of reliability are not the same since the kinds of consistency being measured are quite different.

Test-retest reliability is the type of reliability in which researchers are most interested. It is usually computed by calculating the correlation coefficient between two distributions of test scores obtained at two different times on the same population. The time interval between administrations is the relevant factor in evaluating the consistency of the test. For example, a test may have a test-retest reliability of .91 for two administrations one month apart. This gives a meaningful measure of its reliability over time.

Tests are useful instruments for making observations and in some cases, predictions about human behaviour. The nature of the inferences that can be drawn from test data is limited. Therefore, the following simple injunctions regarding the use of tests should be borne in mind:

1.
Test data must be interpreted in the context of all available information. Information regarding cultural background, health, motivation and educational skills of subjects, among other variables, are essential factors in placing the meaning of test data in perspective.

2.
Predictions from test data obtained through actuarial or expectancy tables are always for groups, never for individuals. The prediction should always be made in the third person plural: For people with scores like these...
3.
Success in almost any endeavour is determined by a complex of factors that certainly include motivation and self-control as well as ability. Ability may be a necessary factor but is almost always not a sufficient condition for success.

LESSON SEVEN

Use of Measurements in the Collection of Datatc "Use of Measurements in the Collection of Data"
There are four types of measurement scales: these are nominal, ordinal, interval and ratio scales.

7.1
Nominal Scalestc "7.1
Nominal Scales"
The lowest level of measurement is the nominal scale. The number assigned to objects are just numerical names without having a value meaning. It cannot be ordered or added. It is used to identify or categorize. For example, football players are assigned such numbers; telephone numbers are also nominal. Respondents may be asked to tick F or M to identify their sex as made or female.

Female

The letters F and M are just names or labels for identification.

7.2
Ordinal Scales tc "7.2
Ordinal Scale "
The ordinal scale has the characteristics of the nominal scale and in addition offers the possibility of placing objects in rank order. That is, if we have three objects X, Y, Z, and X is greater than Y, and Y is greater than Z. If X is also greater than Z, then the main condition for ordinal measurement is satisfied.

Ordinal number indicates rank order only. The numbers do not indicate absolute quantities, and they do not indicate that the intervals between the numbers are necessarily equal. For example, it cannot be assumed that the differences between the categories Credit, Merit, Pass, and Fail represent equal differences.

An example of a questionnaire using the ordinal scale is the Likert-type; using a five-point scale we have:
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In this case, it is favourableness of attitude that is being measured not the response categories; and favourableness cannot be added or subtracted, it can only be ordered.

7.3
Interval or Equal-Interval Scalestc "7.3
Interval or Equal-Interval Scale"
Interval scale has the characteristics of nominal and ordinal scales. In addition, distances that are numerically equal on an interval scale represent equal distances in the property being measured; that is intervals can be added and subtracted. An interval scale can be illustrated as follows:

	p
	q
	r
	s
	t

	1
	3
	5
	7
	9


The interval from p to r is 5 - 1 = 4. The interval from r to s is 7 - 5 = 2. We can add these two intervals (5 - 1) + (7 - 5) = 4 + 2 = 6. Note that the interval from p to s is 7 - 1 = 6. If these intervals were five students measured on an interval scale of achievement, then the differences in achievement between students p and s and students q and t would be equal. But we could not say that the achievement of student s was six times as great as that of student p. Note that in interval scales, it is not quantities or amounts that are added or subtracted, it is intervals or distances. An example of the questionnaire using the interval scale is the Thurstone’s method of Equal-Appearing Interval. It is based on the principle that the person whose score changes from 3 to 7 has shown as much change as another person whose score shifted from 5 to 9. Means, standard deviations, and product-moment correlations could be computed and statistical inference made in an interval scale.

7.4
Ratio Scalestc "7.4
Ratio Scale"
Ratio scale is used for the highest level of measurement. In addition to having the characteristics of nominal, ordinal and interval scales, the ratio scale has an absolute or natural zero with empirical meaning. If a measurement is zero on a ratio scale, then it could be assumed that the object has none of the property being measured. In ratio scale, because there is an absolute or natural zero, all arithmetic operations are possible; that is, addition subtraction, multiplication and division. The actual amount of property being measured could be represented by the numbers on the ratio scale.

Ratio scale measurements are more appropriate to fundamental or pure research using laboratory situations. In the construction of questionnaire, ratio scales are not helpful because absolute zero which means no attitude or opinion at all, is meaningless and, therefore, unacceptable.

7.5
Questionnaire Scale for Measuring Attitudestc "7.5
Questionnaire Scale for Measuring Attitudes"
There are three major types of Attitude Scales


1.
Differential Scale


2.
Summated Scales and


3.
Cumulative Scales.

Each type has its method of construction, response and the basis for interpreting scores.

7.5.1
Differential Scales
Differential scales are based on the principle of method of equal-appearing intervals. Questionnaires using the interval-scale was developed by Thurstone and Chave in 1929. The development of the scale involves the following procedure

Item Selection

A large number of items (150-200 are considered adequate) are selected and edited into a short form that can be judged as favourable or unfavourable, and not double-barrelled in form.

Sorting the Items

The items selected are typed on separate cards, only one statement is typed on any given card Usually 50 or more judges are selected to sort each statement on an 11-point scale.

Determining the Scale and the Q values

The third step is to determine the scale and the Q values for each item. Each of the 11 categories is numbered from 1 (indicating the most unfavourable category to 11 (indicating the most favourable category) after the judges have sorted out the cards.

The Final Scale

The final form usually consists of 20 to 25 items selected in a way that the scale values are as evenly distributed from 1 to 11 as possible.

Scoring Procedure

When the final form of the Thurstone type scale is administered, the respondents are asked to check the statements to which they can agree. Respondents score can be determined by obtaining the median of the scale of the score of these items.

7.5.2
Summated Scales
With summated scales, a respondent is usually asked to react to items that are either definitely favourable or definitely unfavourable. Each item is assigned a numerical score, and the total score of a respondent is the sum of the scores of the responses; and this is interpreted as representing his position on a scale of favourable-unfavourable attitude toward the object under investigation.

The most frequently used type of summated scale is the Likert-type scale in which respondents are asked to respond to each item in terms of several degrees of approval or disapproval; for example, (1) strongly approve, (2) approve (3) undecided, (4) disapprove, (5) strongly disapprove.

7.5.3
Cumulative Scale
In a cumulative scale the relationship of the items is such that a respondent whose response to item 2 is favourable will also respond favourably to item 1. If a respondent responds favourably to item 4, he will also respond favourably to items 1,2,3, etc. Hence, all respondents whose responses are favourable in respect of a given item should have a higher score than the respondents whose responses on that item were unfavourable. A respondent’s score is computed by counting the number of items he responded to favourably. His score places him on the scale of favourable-unfavourable attitude provided by the relationship of the items to one another.

7.6
Levels of Significancetc "7.6
Levels of Significance"
A test of significance is conducted by comparing the value of a statistic computed from a sample with values predicted by the sampling distribution under the assumption that the null hypothesis is true. Tests are made at essentially arbitrary levels of significance, usually the 5 percent or the 1 percent level. Whether a difference is to be taken as statistically significant or not depends upon the probability that the given difference could have arisen by chance. It also depends upon the purposes of the experiment. Usually, a difference is regarded significant when the gap between two sample means points to or signifies a real difference between the parameters of the populations from which the samples were drawn. Before the investigator makes a judgment of significance or no-significance, some critical point or points must be designated along the probability scale which will serve to separate these two judgment categories. The investigator must also realise that judgement concerning differences are never absolute, but on the contrary range over a scale of probability, his confidence increasing as the chances of wrong judgement decreases.

As mentioned earlier, experimenters and research workers have for convenience chosen several arbitrary standards called levels of significance of which the .05 and .01 levels are most often used. The confidence with which an investigator rejects or retains a null hypothesis depends upon the level of significance adopted by him. When a critical ratio (CR) is 1.96 or more, the researcher can reject a null hypothesis at the .05 level of significance on the grounds that not more than once in 20 repetitions of the same experiment would have a difference as large as or larger than that found arise, if the true difference were zero.

Generally speaking, the level of significance which a researcher will accept is set by him before he collects his data. It is not good practice to shift from a higher to a lower standard after the data have been collected. The .01 level of significance is more exacting than the .05 level. 

7.7
Errors in Making Inferencestc "7.7
Errors in Making Inferences"
In testing hypotheses, two types of wrong inferences can be drawn and must be reckoned with by the investigator. There are two types of errors, associated with making inferences namely, Type I and Type II errors. Type I errors are made when the researcher rejects a null hypothesis by marking a difference significant, although no true difference exists. Type II errors are made when a researcher accepts a null hypothesis by marking a difference not significant, when a true difference actually exists.

7.8
Avoiding Errors in Drawing Inferencestc "7.8
Avoiding Errors in Drawing Inferences"
In order to guard against both types of erroneous inferences, when the significance is doubtful or uncertain, is to demand more evidence. This gives the data a chance to refute (or fail to refute) the null hypothesis. Additional data, repetition of the experiment, and better controls will often make possible a correct judgement.

Setting a high level of significance tends to prevent Type I errors but encourages the appearance of Type II errors. Hence the experimenter must decide which kind of wrong inference he would rather avoid, as apparently he can prevent one type of error only at the risk of making the other more likely. In the long run, errors of Type I (rejecting a null hypothesis when it is true, by marking a nonsignificant difference significant) are more likely to prove serious in a research programme in the social sciences than are errors of Type II. If the researcher claims a significant finding erroneously, for example, the fact that it is a positive result is likely to terminate the research, so that the error persists.

Type II errors (accepting the null hypothesis when false) must be watched for carefully when the research factor or factors are potentially dangerous. Thus, if the investigator is studying the effects of a drug suspected of inducing prolonged sleep, an error of Type II might well prove to be disastrous. As a general rule, it is wise to demand a significance level of at least .01 in most experimental research, that is, to risk Type II errors by preventing those of Type I. Normally the .05 level is often satisfactory especially in preliminary work.

7.9
Measures of Strength of Associationtc "7.9
Measures of Strength of Association"
There are several measures of the strength of association between variables. These measures are called correlation coefficients. Three correlation coefficients are considered: the contingency coefficient, the Spearman rank-order correlation coefficient and the Pearson product-moment correlation coefficient.

7.9.1
Contingency Coefficient
The contingency coefficient (c) is a measure of strength of association for nominal data. It is computed after obtaining the value of chi-square.

7.9.2
Spearman Rank-order Correlation Coefficient
The Spearman rank-order correlation coefficient (rho) is used to measure the strength of association between pairs of variables measured on an ordinal scale. In order to use rho, pairs of observations must be in terms of ranks; if scores rather than ranks are obtained from each subject, the scores must be converted to ranks.

7.9.3
Pearson Product-moment Correlation Coefficient
The Pearson Product-moment correlation coefficient (r) is used to find the strength of the relationship between two variables that have been measured on interval scales.

LESSON EIGHT

Sampling Proceduretc "Sampling Procedure"
8.1
Sampling Processtc "8.1
Sampling Process"
The process of sampling consists of three phases:

1.
Defining the population,


2.
Drawing a sample from the population and


3.
Statistical inference.

8.1.1
Defining the Population
It is important to define the population to which the hypotheses being tested will be referred. For example, the population may be all Secondary School children in Nigeria that have taken WASC in the past, or just the Secondary School children in Nigeria that took the WASC examination in 1977.

8.1.2
Drawing a sample from the populations
The sample in which hypothesis testing will take place should be selected from the population to which one plans to generalise the research findings. The selection should be done by randomisation scheme.

8.1.3
Statistical Inference
This involves the estimation of the means, standard deviation, proportion or other parameter values from the knowledge obtained from the sample statistics. For example, if research findings show that children from the urban areas perform better than the children from the rural areas, then we can generalise that in Nigeria the pupils’ geographical background affects their performance in WASC examinations.

8.2
Types of Sampling Methodstc "8.2
Types of Sampling Methods"
The following methods of sampling will be discussed


1.
Simple random sampling,


2.
Stratified random sampling,


3.
Proportional sampling,


4.
Non-proportional sampling,


5.
Double sampling,


6.
Systematic sampling and


7.
Area or cluster sampling.

8.2.1
Simple random sampling
In simple random sampling, every element in the population has an equal probability of being selected. This implies that no element of the population has been omitted deliberately except by chance.

8.2.2
Stratified Random Sampling
Stratified random sampling is the process of dividing a population into strata or subpopulations. After the population has been divided into strata, samples are selected randomly but independently from each stratum, and an estimate of the parameter is computed over all strata. Stratification allows variability of elements selected within each stratum to be more homogeneous than is the variability of elements between strata.

8.2.3
Proportional Sampling
With proportional sampling, a researcher is able to achieve an even greater representative in the sample. This method requires the selection of units at random from each stratum in proportion to the actual size of the group in the total population.

8.2.4
Non-Proportional Sampling
Non-proportional sampling is used when it may be reasonable or desirable to over-sample some elements from one or more strata if that element occurs frequently in the population; but, in this case, it is required that the favourable responses be multiplied by the ratio of the number of cases in each stratum to the total number of cases in the population.

8.2.5
Double Sampling
When mailed questionnaire is used, double sampling is sometimes used to obtain a more representative sample. This precaution is necessary when some randomly selected subjects do not return their questionnaires. The missing data will bias the result of the study if the people who did not reply are in some way fundamentally different from the subjects who replied in respect of the characteristics or variable being studied. In order to eliminate this bias, a researcher may draw a second sample at random from the non-respondents and interview those people to obtain the desired information. The double sampling technique helps the researcher to check the reliability of the information obtained from the first sample.

8.2.6
Systematic Sampling
Systematic sampling is used when a population is so structured that it is possible to select a sample by counting every 5th, 10th or 100th person until the desired sample size is obtained. In using systematic sampling technique, one must be careful of departures from randomness caused by trend or cyclical fluctuations.

8.2.7
Area or Cluster Sampling
Area or cluster sampling involves sampling areas or clusters first, and then sampling individuals or elements within the clusters. For example, though it is possible to list all the students who registered for Physics in a State and selecting randomly among them, it may be easier and less expensive to select students within randomly selected schools.

LESSON NINE

The Library Researchtc "The Library Research"
9.1
Sources of Published Datatc "9.1
Sources of Published Data"
The following are the most important sources of published materials that can be found in most libraries, although they are by no means to be considered as a complete list of sources.

9.1.1
Government Agencies
Government agencies provide the majority of published statistical information available to researchers. Nearly every level of local, state and federal government agencies publish some sort of statistical data that are needed by researchers. However, the most important sources of the published government data are federal government agencies. The federal government publications can furnish the data concerning almost any area.

9.1.2
Trade Associations
Trade associations are organised by businessmen engaged in similar industries or occupations. These associations frequently publish quantitative information concerning production, sales, prices, wages, employment, and other activities of the trade represented.

9.1.3
Magazines and Trade Periodicals
The publishers in this category are not the headquarters of trade associations but are either independent publishers or some of the major firms in a particular industry or profession.

9.1.4
Newspapers and Almanacs
Many newspapers in West Africa give extensive daily reports on prices of stocks and bonds, sales and productions of certain commodities, and other useful materials. Almanacs, which are published mostly by large newspapers and other organisations also give important statistical data.

9.1.5
Private Statistical Services Organisations
Organisations of this type publish statistical data for purpose of giving service to their subscribers. The organisations not only supply statistical data but frequently give analyses, interpretations of the data, forecasts and recommendations concerning financial or investment problems. The researcher can avail himself of the numerous data obtainable in these areas.

9.1.6
International Organisations
Many international organisations make foreign and international materials available to readers. These materials are usually obtainable from public and university libraries.

9.1.7
Other Business and Educational Organisations
There are many other business and educational organisations which publish useful statistical information. Examples of such organisations are Chambers of Commerce, public corporations, banks and business research bureaus of universities. Frequently, some of the unpublished reports are available in this type of organisation.

9.1.8
Books and Textbook Materials
Regular books are most systematically and extensively covered by bibliographic services.

9.1.9
General References
There are a number of good reference books with which the student using the library facilities should be familiar. The time spent in becoming acquainted with these sources is generally well repaid by smoother and speedier progress in library research. The more general references that can be found in any library include: encyclopaedias, dictionaries, world almanacs, theses and dissertation abstracts.

LESSON TEN

Types of Reportstc "Types of Reports"
10.1
Research reportstc "10.1
Research reports"
A research report treats a particular and clearly stated issue. It states the problem, the research methodology, the findings, the conclusion and includes a summary. Research reports are often published in local publications or in international journals. They could be funded by journals or by other organizations through the journal. They are usually very technical, and the reader is usually assumed to have some knowledge on the research area.

10.2
Journal Articlestc "10.2
Journal Articles"
These appear periodically, carrying not only research reports but current news items in the area of specialization. They tend to be more current and up-to-date. Simple terms could be used in writing to cater for all classes of people, both those who are knowledgeable in the area of research and those who are not. Academic researches published in journals receive wider patronage and consequently criticism which forms part of the overall academic programme. Since journals cover wider range, they tend to reach people more easily than research reports.

10.3
Conference Paperstc "10.3
Conference Papers"
Conference papers are directed at a large number of people. The presenter may be questioned by the audience after the presentation which takes a specified period. Modifications could be demanded by the organisers of such conferences before the paper is published. Due to time constraint conference papers are always very short. At times, they could be in form of addresses. They might utilize audiovisual aids such as slides, videos, e.t.c. 

10.4
Seminar Paperstc "10.4
Seminar Papers"
A seminar is similar to a conference but the latter demands a larger audience. The proceedings of seminars are easily published. If a lot of people are involved abstracts could be asked for in advance. Seminar papers are handy and are usually brought along by their presenters.

10.5
Bachelors Masters Theses and dissertationstc "10.5
Bachelors Masters theses and dissertations"
A thesis is a collection of all the knowledge a student has acquired during his period of study. It is supposed to formulate a hypothesis and test whether it is true. It should address a knowledgeable topic to enlighten the society in topics of interest. Bachelors’ theses are more general and cover a wider scope. At Master’s level, the thesis is in a more particular area or topic. A dissertation (Ph.D.) topic may not have been written on before. It is not usually allowed (in advanced countries) to be written on by any other student.

10.6
Project Reportstc "10.6
Project Reports"
Research reports are usually theoretical whereas a project report is usually technical. A researcher writing a project report on a machine undergoes a particular research and may be required to produce a blueprint on the working of such machine.

10.7
Books and Bookletstc "10.7
Books and Booklets"
The major difference between a book and a booklet is its size. The booklet is a small book. A booklet is normally easily edited, published and circulated. Books are published by publishing houses known as the Press e.g. ABU Press, Macmillan etc. A book is published when so many copies of it has been produced and has been assigned an ISBN (International Serial Book Number). ISBNs are assigned to books for easy cataloguing. This is done by the international ISBN organization which gives numbers to countries while in the Countries the National Library gives ISBN numbers to the publishing house.

The ISBN is made up of:


Country Code


Publishers code


Serial no

When a book is published it will be assigned an ISBN; the publisher will send it to the National Library which in turns sends it to the international body.

10.7.1
The Publisher
Any work which is not assigned ISBN no matter how many copies are made is not regarded as a book since it has not been published. When a book is published, the publisher’s name is normally printed on it to authenticate its being published. Copyright belongs to the writer of the book. It could be transferred to the publisher based on an initial agreement. Once the publishers are given the copyright they can produce as many copies as they like.

10.7.2
Printing
Printing is a technical process in which the original copy is used to produce copies very close in quality to the original.

Disadvantages of letterpress printing


1.
The print is not normally uniform


2.
An impression has to be made


3.
Letter press is required which is cumbersome.

Offset printing is the most common method of reproducing documents. It makes use of film. It uses the photographic principle and produces copies exactly like the original. After the negative (or positive) has been produced on film, a plate is made and the plate used in the machine to produce copies using offset techniques.

Advantages


1.
It is fast


2.
It is accurate


3.
It is of high quality

10.7.3
Typesetting
Compugraphic composers store information in their memory and produce them on a thin film material which could be printed out when needed, and cut out to make the required pages. Modern compugraphic machines can produce colours and prepare camera ready copies.

10.7.4
Editing
The work is given to the publisher who in turn passes it to the assessors who advice the publisher on the quality of the work, before editing begins.

Editing process entails the following: finding of spelling and grammatical mistakes, missing words, improper use of words and formatting. Editing is done before and after typesetting.

10.8
Pamphletstc "10.8
Pamphlets"
A pamphlet contains specific and usually dated information e.g. it could be prepared for a conference and may contain the time, venue, area of discussion, etc. It is a short write up recognised by the size 1/3 of A4 sheet. It is not usually sold. It is produced by organizations and sometimes by individuals. It may also be produced by Companies as an introduction to their services.

10.9
Journals (Periodicals)tc "10.9
Journals (Periodicals)"
These are periodicals which appear at regular intervals, which could be fortnightly, weekly, monthly, quarterly, yearly, or every 2 years. A publication becomes a journal when it comes out at regular intervals. It has to be periodical. If it is not academic, it is similar to a magazine.

•
The structure/format/layout of a journal is fixed.

•
Journals are normally planned in advance i.e. articles are written and formats determined long before it comes out. These articles are reviewed by experts before publishing. Comments could be made before editing, typesetting and publication. Copies of the publication are normally sent to the writers and the reviewers.

10.10
Editorial Boardtc "10.10
Editorial Board"
This consists of people who are reputable in the profession and who command the respect of the public. It also consists of reviewers and advises on who the reviewers should be.

LESSON ELEVEN

The Essential Parts of a Reporttc "The Essential Parts of a Report"
11.1
The Research Proposaltc "11.1
The Research Proposal"
A proposal for research is analogous to the plans and specifications which precede the construction of an architectural building. The whole must be envisaged; each detail must be clearly conceived. Before you begin, certain basic decisions must be made, details and problems must be resolved, and each part should be conceptualised clearly and stated unambiguously. Every research proposal has several parts.

11.2
Titletc "11.2
Title"
Although the title is placed first in the proposal; it is in fact frequently formulated well after planning has begun and the dimensions of the study determined. The title should state clearly the essential elements of the study. The choice of terms for the title should help to indicate the scope and delimitations of the study.

11.3
Introductiontc "11.3
Introduction"
The introduction, sometimes labelled Background of the study, serves just that purpose: in it the investigator explains how he became interested in the problem and why he felt the study was worth pursuing, establishes the need for the study, and sets forth its purpose. His interest in the problem may stem from his observation of the behaviour of students under certain conditions, or he may be cognizant that current employment needs of business seem to be different in the community from those of a few years ago. However the investigator became interested, he explains the particular circumstances surrounding the problem, but without giving a complete history of the particular subject matter involved. For example, if the researcher is experimenting with different teaching methods, or different ways of work performance, he need not trace either the history of teaching methods or that of work performance. After giving the general background of the study, the investigator carefully establishes the need for the study, telling why the information resulting from the study is needed.

11.4
The Statement of the Problemtc "11.4
The Statement of the Problem"
The statement of the problem serves to elaborate upon the information implied in the title of the study. The statement of the problem should be set forth in brief but quite specific terms so that even an uninformed reader may secure an idea of the nature of the problem which underlines the rationale for the study.

It is not always easy for a researcher to state his problem simply, clearly and completely. He may often have only a rather general and even confused notion of the problem. However, a clear statement of the research problem is one of the most important parts of research. One must, therefore, strive to state a research problem satisfactorily.

11.5
Principles to Be Borne in Mindtc "11.5
Principles to Be Borne in Mind"
The principles to be in mind when stating a research problem include

1.
The researcher should know what a problem is, particularly, scientific problem.

2.
Tell the reader what the research problem is all about. This can be done in question form. Or it can be done by examining issues and concerns and stating them in a problem form.

3.
Although research problems differ widely, certain characteristics of problem statements should be learned and adopted.

11.6
Purpose of the Studytc "11.6
Purpose of the Study"
The purpose of the study is a quick overview of the study itself. It is written in clear and concise manner stating the scope of the study. A good practice is to list the major purposes of the study. This helps to highlight the important aspects of the study and enables the reader to appreciate the nature of the study. The last purpose of the study will normally be to make recommendations based on the findings.

Hypotheses may or not be included in the paper depending on the nature of the problem. They should be incorporated if statistical testing is to be used. If used, the researcher should state it as a null hypothesis - a statement that no significant relationship between the variables exists to assist him in clearly stating the problem and as a convenient approach to statistical analysis. Or the hypotheses may be stated in the form of a question to be answered about the relationship between variables.

Although theoretically a study may be devoted to the test of one major hypothesis, in practice it may frequently happen that the major hypothesis is actually tested by a number of subsidiary hypotheses. In some theses, the major purpose of the study is implemented by an examination of two to five subsidiary hypotheses, each dealing with a specific problem to be examined and tested. Therefore, since these subsidiary hypotheses are the ones which actually came under test as the data of the study are analysed, it is helpful to state each hypotheses separately in order to anticipate the type of analysis to be required.

The importance of the role of the hypotheses in research cannot be overemphasized. The hypothesis is in a very real sense the core of the study. It guides the researcher in planning the course of the inquiry, in choosing the kinds of data needed, in deciding the proper statistical treatment, and in examining the results of the study. Since the hypotheses are the major organising factors of the study, it becomes especially necessary to evolve a clear-cut idea of just what the research worker wishes to know. Hypotheses, once evolved, may be set in the form of statements which the data cause to be accepted or rejected.

11.7
Significance of the Studytc "11.7
Significance of the Study"
This should tell for whom the study will be meaningful and give some indication of its value for others. A page should be devoted to this topic.

11.8
Review of Related Literaturetc "11.8
Review of Related Literature"
Usually Chapter Two, the review of literature, serves two purposes in the research report: (1) to set the theoretical base for the research and (2) to set the current research into perspective to show the state of the art.
In selecting the theoretical base, the writer would have perhaps read and reviewed writings and research in fields that form a base on which his own research may be founded. In some studies, a review of the literature setting the theoretical framework might be handled more logically in connection with the statement of the problem than in a separate review of the literature section.

The second type of literature review shows how the present research fits into the whole scheme of things. It surveys the research previously done on the problem and evaluates what this research has and has not accomplished in solving the problem currently under study. Thus in this review, the research should point out very carefully the similarities and, more importantly, the differences between the research and his current study. In order to do this effectively, the researcher must do more than consider the findings as they are reported. He must examine the findings critically in light of the research methodology, the specific procedures employed, the controls, the sampling and the measuring instruments used.

The review of related literature should be in an organised form, with appropriate subheads to indicate the areas or topics covered. There should be a short introduction to the body of the chapter and a short summary at the end. A topical organisation lends itself to a better analysis of the previous research than does the treating of each study individually, either in chronological or alphabetical order. A topical consideration of previous research makes easier the comparisons and contrasts among several studies. It makes clearer the place of the present study in the overall research effort.

11.9
Methods of Proceduretc "11.9
Methods of Procedure"
This phase of the thesis proposal should include each step of the experiment in the order in which it will be carried out. The procedure section is perhaps the crux of the research report; it is the background against which the reader evaluates the findings and the conclusions. Explicit step-by-step procedures should be given so that another researcher could duplicate the study in another situation. Placing each detail in step-by-step form not only makes it simpler for the reader to see the study as a whole, but may also help to clarify the procedure for the investigator himself.

11.10
Presentation and Analysis of Datatc "11.10
Presentation and Analysis of Data"
This is the chapter in which the data are presented and analysed and should have an appropriate title. It may be necessary to have more than one data chapter in some cases. The data should be presented objectively, awaiting editorial comments or conclusions about what the data show. The tables should be placed as close as possible to the place where the table is first mentioned. A table should be so complete that it can be clearly understood without reference to the text.

11.11
Summary, Conclusions, Recommendationstc "11.11
Summary, Conclusions, Recommendations"
The last chapter of the research report will usually include a summary, conclusion, recommendations and areas for further research. The summary serves the purpose of a synopsis, which many individuals will read first in order to see if the study is worth reading further. The summary, although complete, should be just that - a summary and not a repetition of sections of the previous chapters. The procedures should be summarised in general terms, with only enough detail given for the reader to obtain a general picture of what was done, yet with sufficient detail so that he will know if he wants to read the entire study.

The summary of the findings should also be in synopsis form and should not be a duplicate of the findings as given in that chapter. Summary tables are a convenient, meaningful, efficient way to present findings in this part of the research report, especially in summarising results of a questionnaire or other survey or descriptive study. The summary of findings, however, must be complete and presented in such a way that the findings lead the reader naturally to the conclusions.

The conclusions the author draws must derive directly from the reported findings. For this reason, the writer must have carefully presented in detail the procedures so that the reader can see that the findings are logical and that, in turn, the conclusions are logically derived from the findings. The number of conclusions depends upon the questions asked in the statement of the problem. Conclusions are not the same as findings and should not, therefore be a restatement of the findings. This is not to say that findings are not mentioned in the conclusions section. Conclusions should be supported by the findings, but a separate conclusion need not be drawn for each finding. It is the sum of the evidence that leads to the conclusions.

11.12
The Abstracttc "11.12
The Abstract"
The abstract is a brief summary of the research, usually about 100 to 175 words in length. It should give information on the research problem that was studied, the method used to study the problem (including information on the type of subjects), the results and the major conclusions. The abstract should provide enough information so that the reader can decide whether to read the entire report, and it should make the report easier to comprehend when it is read. Although the abstract appears at the beginning of the report, it is not written until the body of the report is completed. The differences between an abstract and a summary are given below.
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11.13
Discussiontc "11.13
Discussion"
The discussion section is the proper place to discuss the implications of the results. This section should begin with a statement telling whether the results support the hypothesis. If the results do support the original ideas, the researcher should discuss how his findings contribute to knowledge of the problem that he investigated. The researcher will want to consider the relationship between his results and past research and theory. If the researcher did not obtain the expected results, he would want to discuss possible explanations.

The results will probably have implications for further research. If so, the researcher should discuss the direction that future research might take. It is also possible that the results have practical implications, for example, for child rearing, counselling, or prejudice-reduction programmes. Any such practical implications should be pointed out in the discussion.

11.14
Bibliographytc "11.14
Bibliography"
A bibliography may be subdivided into categories. The following headings can be used where appropriate; Books, Government Publications, Periodicals, Unpublished Materials and Other Publications.

11.15
Appendixtc "11.15
Appendix"
Materials that are related to the study, but which would make the body of the study bulky or awkward are placed in the appendix. These may include cover letters, questionnaires, interview guides, detailed explanation of statistical tests used in the study, tables, supplementary materials and related items.

LESSON TWELVE

Formatting a Reporttc "Formatting a Report"
12.1
Page Formattingtc "12.1
Page Formatting"
The first thing to be determined is the paper size. When a thesis is being written, A4 size of paper should be used. (i.e. 297mm x 210mm or 8.27" x 11.69").

•
For a thesis one side of the paper only should be typed on.

•
Use double line spacing throughout except for indented quotations and footnotes which should be typed in single spacing.

•
Leave an extra line space between paragraphs (i.e. one line space).

•
Provide adequate margins as follows:

•
Left margin is equal to 3.5cm which is approximately 1½ inches. Right margin is equal to 2.5 cm which is equal to 1 inch. Top margin is equal to 2.5cm which is equal to 1 inch. Bottom margin is equal to 2.5cm which is approximately equal to one inch.

•
Try not to break words at the end of line.

•
Use the same typewriter or typeface to ensure a standard space throughout the text.

Header

This is information that is repeated at the top of every page.

Footer

This is information that is repeated at the bottom of every page.

Footnotes

Footnotes are the numbered points in a report which are explained at the bottom of every page. They should be contained on a page. They should not, if possible, spill to the next page. Endnotes are found at the end of the report.

Main Heading

The main heading refers to the major sections of the report. The main headings should be emphasized more than the minor headings.

12.2
Numbering System.tc "12.2
Numbering System."
The page number may appear on different parts of the page. These include: top left, top centre, top right, alternating, top, bottom left, bottom centre, bottom right and alternating bottom. The numbering of pages indicates order of preference. For theses, it is preferred to put page numbers at top centre. When writing page numbers, Arabic numerals should be used (1, 2, 3, 4...). However at the beginning of the thesis before chapter one, roman numerals should be used (i, ii, iii, ...).

12.3
Line Spacingtc "12.3
Line Spacing"
The standard line spacing for a thesis is double. A typewriter can be set to type at six lines per inch or eight lines per inch. Six lines per inch spacing is commonly used. Eight lines per inch spacing usually appears denser (close together). When using a word processor, the line spacing is set as a percentage of the character (font) height.
Double Line Spacing

Three lines per inch is usually specified for double line spacing.

Spacing of Quotations

When a quotation is less than 50 words it should be included in the main text and typed-out with double line spacing but surrounded by quotation marks. When a quotation is however more than 50 words,


•
It should be separated from the text.


•
It should be indented.


•
Single line spacing should be used


•
There is no need to use quotation marks.

Wherever tables are included it should be typed out in single line spacing.

12.4
Tabs and Indentstc "12.4
Tabs and Indents"
Tab

This is a space of about 5 characters or half an inch given at the beginning of a paragraph. Tabs affect only the first line of a paragraph.

Indent

This involves moving in the whole paragraph from the left (or right) margin by a certain space, usually 5 characters or half an inch. The whole paragraph, and not only the first line, is affected.

Double Indent

This is an indentation from both the left and the right margins.

When quotation is within the main text quotation marks should be used. Quotation marks should not be included when separated from text.

12.5
Line Justificationtc "12.5
Line Justification"
The line justification may be any of the following: centre, left, right and full.
Left Justification

This is when the left side of the typed page is straight, that is the left margin is even.

Right Justification

This is when the right side of the typed page is straight, that is the right margin is even while the left margin is ragged or uneven.

Full Justification

This is when both sides of the typed page are straight. Both the left and right margins are even. This is achieved by adding tiny spaces between letters and words to spread the words to fill the whole line.

The Optimal Length of Sentences and Paragraph

It is desirable to have short sentences and paragraphs. For example a sentence should not be more than 2-3 lines while a paragraph should not be more that 6-10 lines.

12.6
Character Attributestc "12.6
Character Attributes"
Superscript

This is used as a point to footnote. This is when the letter is raised a little bit above the line (i.e. half a line above the line to be read. For example, the script in Superscript is in Superscript.

Subscript

This is the opposite of the superscript, since the letters are lowered a little - but below the line to be read.

Bold

This is when we have a character of the same size but fatter and darker, as in this sentence.

Italics

This is used to emphasise topic and denote point that are important. The characters are slanted to the right as in this sentence.

Tables

Tables contain data and information in rows and columns. They be should numbered separately e.g. Table 2. Tables are usually formatted on a page and one should avoid vertical lines. Vertical lines usually make tables difficult to read, especially when using a typewriter.

Figures

A figure contains an illustration, chart or drawing. It is graphic in nature (not made up of text). Charts are usually in form of graphs, e.g. line graph. Figures can be part of the text or separated. However it is better to keep the figures separate. Figures can be numbered by chapters.

Plates

A plate is an original photograph in a report. It should also be numbered consecutively. It is common to use capital Roman numerals to number plates (I, II, III,...). Plates are treated just like figures. They could be part of the text if not up to half of a page. They should be kept separately if more than half a page. However the placement of plates should come immediately after the paragraph that describes the plates.

Formulae

Formulae may be referred to in the text. They should not be separated, but flow with the text. It is better not to number the formulae by chapter. Formulae do not have titles.

Appendices

These are usually found at the end of a thesis. Numbering of appendixes is done with Roman numerals or capital letters.

References

These are used to provide a pointer to more relevant information. There are many ways of achieving this. Footnotes can be used as a reference to relevant information. Additional information can be given in the footnotes. Instead of the footnote we may have endnotes at the end of the chapter or at the end of the thesis.

Bibliography

This is a reference normally giving the name of author, year of publication, e.t.c. It usually contains reference of names that have been quoted in the report. It normally comes at the end of the report. Bibliography may contain more than what has been referenced in the report. It may be bulky since it contains reference to new text or journals which may not have been referenced in the report.

Differentiating Published and Unpublished Works

A work that is published should be in italics or underlined.
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