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Chapter 9 

 

 

 

9.0 INTRODUCTION 

 

Research is a human activity based on intellectual investigation and aimed at 

discovering, interpreting, and revising human knowledge on different aspects of the 

world. Research can use the scientific method, but need not do so. 

Scientific research relies on the application of the scientific method, a harnessing of 

curiosity. This research provides scientific information and theories for the explanation 

of the nature and the properties of humans. It makes practical applications possible. 

Scientific research is funded by public authorities, by charitable organisations and by 

private groups, including many companies. Scientific research can be subdivided into 

different classifications. 

Historical research is embodied in the historical method. 

The term research is also used to describe an entire collection of information about a 

particular subject. 

9.1 BASIC RESEARCH 

Basic research (also called fundamental or pure research) has as its primary objective the 

advancement of knowledge and the theoretical understanding of the relations among 

variables (see statistics). It is exploratory and often driven by the researcher’s curiosity, 

interest, or intuition. It is conducted without any practical end in mind, although it may 

have unexpected results pointing to practical applications. The terms “basic” or 

“fundamental” indicate that, through theory generation, basic research provides the 

foundation for further, sometimes applied research. As there is no guarantee of short-

term practical gain, researchers may find it difficult to obtain funding for basic research. 

Research is a subset of invention. 

Examples of questions asked in basic research: 

 Does string theory provide physics with a grand unification theory? 

 Which aspects of genomes explain organism complexity? 

 Is it possible to prove or disprove Goldbach's conjecture? (i.e. that every even 

integer greater than 2 can be written as the sum of two, not necessarily distinct 

primes) 

Traditionally, basic research was considered as an activity that preceded applied research, 

which in turn preceded development into practical applications. Recently, these 

distinctions have become much less clear-cut, and it is sometimes the case that all stages 

will intermix. This is particularly the case in fields such as biotechnology and electronics, 

where fundamental discoveries may be made alongside work intended to develop new 

products, and in areas where public and private sector partners collaborate in order to 
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develop greater insight into key areas of interest. For this reason, some now prefer the 

term frontier research. 

 

9.2 RESEARCH PROCESSES 

9.2.1 Scientific research 

Generally, research is understood to follow a certain structural process. Though step 

order may vary depending on the subject matter and researcher, the following steps are 

usually part of most formal research, both basic and applied: 

 Formation of the topic 

 Hypothesis 

 Conceptual definitions 

 Operational definitions 

 Gathering of data 

 Analysis of data 

 Test, revising of hypothesis 

 Conclusion, iteration if necessary 

A common misunderstanding is that by this method a hypothesis can be proven. 

Generally a hypothesis is used to make predictions that can be tested by observing the 

outcome of an experiment. If the outcome is inconsistent with the hypothesis, then the 

hypothesis is rejected. However, if the outcome is consistent with the hypothesis, the 

experiment is said to support the hypothesis. This careful language is used because 

researchers recognize that alternative hypotheses may also be consistent with the 

observations. In this sense, a hypothesis can never be proven, but rather only supported 

by surviving rounds of scientific testing and, eventually, becoming widely thought of as 

true (or better, predictive), but this is not the same as it having been proven. 

A useful hypothesis allows prediction and within the accuracy of observation of the time, 

the prediction will be verified. As the accuracy of observation improves with time, the 

hypothesis may no longer provide an accurate prediction. In this case a new hypothesis 

will arise to challenge the old, and to the extent that the new hypothesis makes more 

accurate predictions than the old, the new will supplant it. 

9.2.2 Historical 

The historical method comprises the techniques and guidelines by which historians use 

historical sources and other evidence to research and then to write history. There are 

various history guidelines commonly used by historians in their work, under the headings 

of external criticism, internal criticism, and synthesis. This includes higher criticism and 

textual criticism. Though items may vary depending on the subject matter and researcher, 

the following concepts are usually part of most formal historical research: 

 Identification of origin date 

 Evidence of localization 

 Recognition of authorship 

 Analysis of data 
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 Identification of integrity 

 Attribution of credibility 

 

9.3 RESEARCH METHODS 

The goal of the research process is to produce new knowledge, which takes three main 

forms (although, as previously discussed, the boundaries between them may be fuzzy): 

 Exploratory research, which structures and identifies new problems 

 Constructive research, which develops solutions to a problem 

 Empirical research, which tests the feasibility of a solution using empirical 

evidence 

Research can also fall into two distinct types: 

 Primary research 

 Secondary research. 

Research methods used by scholars include: 

 Action research, Cartography, Case study, Classification, Experience and 

intuition, Experiments, Interviews, Mathematical models, Participant observation, 

Simulation, Statistical analysis, Statistical surveys, Content or Textual Analysis, 

Ethnography 

Research is often conducted using the hourglass model. The hourglass model starts with 

a broad spectrum for research, focusing in on the required information through the 

methodology of the project (like the neck of the hourglass), then expands the research in 

the form of discussion and results. 

9.3.1 Publishing 

Academic publishing describes a system that is necessary in order for academic scholars 

to peer review the work and make it available for a wider audience. The 'system', which 

is probably disorganized enough not to merit the title, varies widely by field, and is also 

always changing, if often slowly. Most academic work is published in journal article or 

book form. In publishing, STM publishing is an abbreviation for academic publications 

in science, technology, and medicine. 

Most established academic fields have their own journals and other outlets for 

publication, though many academic journals are somewhat interdisciplinary, and publish 

work from several distinct fields or subfields. The kinds of publications that are accepted 

as contributions of knowledge or research vary greatly between fields. 

Academic publishing is undergoing major changes, emerging from the transition from 

the print to the electronic format. Business models are different in the electronic 

environment. Since about the early 1990s, licensing of electronic resources, particularly 

journals, has been very common. Presently, a major trend, particularly with respect to 

scholarly journals, is open access. There are two main forms of open access: open access 



Academic Skill for Computing                                                                                                                                                                         Researching and Using Information  

 

UEL   4 

publishing, in which the articles or the whole journal is freely available from the time of 

publication, and self-archiving, where the author makes a copy of their own work freely 

available on the web. 

9.3.2 Research funding 

Most funding for scientific research comes from two major sources, corporations 

(through research and development departments) and government (primarily through 

universities and in some cases through military contractors). Many senior researchers 

(such as group leaders) spend more than a trivial amount of their time applying for grants 

for research funds. These grants are necessary not only for researchers to carry out their 

research, but also as a source of merit. Some faculty positions require that the holder has 

received grants from certain institutions, such as the US National Institutes of Health 

(NIH). Government-sponsored grants (e.g. from the NIH, the National Health Service in 

Britain or any of the European research councils) generally have a high status. 

9.3.3 Etymology 

The word research derives from the French recherche, from rechercher, to search 

closely where "chercher" means "to search" (see French language); its literal meaning is 

'to investigate thoroughly'. 

9.4 RESEARCH TOOLS 

If a decision is made to go ahead and conduct a survey, two more questions then emerge 

- What type of survey should be used, and, should the survey be of the entire population 

or a sample of the population being studied? 

We are going to take a look at four different types of surveys - mail, group-administered, 

telephone, and face-to-face interviews - and discuss some of the advantages and 

disadvantages of each one. 

Mail surveys are those conducted by mailing a questionnaire to a selected group of 

respondents and requesting completion and return of the questionnaire. Group-

administered surveys are questionnaires completed in group settings, such as at a 

screening clinic or in a classroom. Telephone and face-to-face interviews take place on a 

one-on-one basis. 

MAIL:  
ADVANTAGES - It is easy and relatively inexpensive to let the post 

office do the leg work; mailing costs are geographically uniform; special 

mailing lists, i.e., doctors, nursing homes, are available. 

DISADVANTAGES - Historically low response rates; questions are open 

to misinterpretation; mailing lists may be dated; the poorer, less educated 

are less apt to participate; time-consuming. 

GROUP-ADMINISTERED: 
ADVANTAGES - Large group can be surveyed at one time; anonymity 

may provide more honest answers to sensitive questions; costs are low; 

less staff is needed than for personal interviews; controlled situation 
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where staff can answer questions and address concerns that also ensures a 

high response rate. 

DISADVANTAGES - Not practical for most populations being studied; 

members of the group are not independently chosen. 

TELEPHONE INTERVIEW: 
ADVANTAGES - Central location allows for close supervision of 

interviewers and, therefore, a high degree of quality control; questions can 

be repeated and interpreted; lower costs than face-to-face interviews; 

random-digit dialing sampling can be used. 

DISADVANTAGES - Households without phones are excluded; some 

resistance to intrusion via telephone; inability to use visual aids, such as 

flash cards. 

FACE-TO- FACE INTERVIEW: 
ADVANTAGES - Controlled situation; very good response rate; 

individual behavior can be observed; allows exchange of 

material/information between interviewer and respondent. 

DISADVANTAGES - Very expensive; time-consuming since travel is 

usually involved. 

 

 Traditionally, the face-to-face interview has been considered the most reliable 

method of data collection, especially when attitudinal behavior is of concern. 

Unfortunately, it is the most expensive. 

 Lately, there have been studies conducted claiming that interviews done by phone 

are fairly equivalent in quality to face-to-face interviews, and in some ways 

better. People are sometimes unwilling to open their door and start-answering 

questions from a total stranger, yet, via a phone, may be willing. 

 Group-administered questionnaires are generally regarded as a middle-of-the-road 

compromise between mail surveys and personal interviews - retaining some of the 

advantages of both while overcoming some of the disadvantages of each. Lower 

cost, compared to face-to-face and telephone interviews, is a major factor for 

seriously considering group-administered procedures, where practical. 

 Mail surveys are often avoided unless some circumstance such as a legal 

requirement can guarantee a high response rate. Some organizations have 

developed methods, which they claim have resulted in high/successful mail 

survey response rates. These methods include multiple mailings, telephone 

reminders, and the introduction of a "social reward" if the questionnaire is 

completed and returned. These "social rewards" include explaining the 

personal/practical uses of the survey results, being extremely polite and thankful, 

using personalized letters, and even offering rewards ranging from copies of the 

results to money. However, the additional cost of these methods may price the 

mail survey out of the low cost category. 

 

 

9.5 USING INFORMATION GATHERED FROM RESEARCH 

 

Finding information, regardless of the form it takes, is really just the beginning. It is even 

more important to determine if the journal article, the book, or the report you find on the 

web is relevant to your topic and appropriate for your research. It is also important that 

you use the information you find accurately and ethically. In this section student must 

know: 
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 What general criteria should be applied when evaluating information in a given 

context. 

 How to avoid plagiarism. 

 How to properly cite your information sources. 

 Where to go for further information. 

 

9.5.1 Evaluating Information  

Determine whether the information you've found is appropriate for your research will 

depend on several factors. First, be sure you know what type of information your 

instructor considers appropriate for your assignment. For instance, many instructors 

require the use of scholarly or scientific journal articles, or ask their students not to use 

information from the Web. Sometimes this is made explicit in your course syllabus, but if 

it's not, you should check with your instructor to make sure you know what type of 

sources are acceptable.  

Here are a handful of things to think about as you are evaluating your information 

sources: 

 Credibility (Is the author an expert in the field?)  

 Bias (Does the source provide only one side of an issue?) 

 Accuracy (Can the same information be confirmed by other sources?) 

 Currency (Is the information still "good" information or is it dated?) 

 Relevance (Is the information related to and relevant to my research?) 

Below are checklists you can use when evaluating different information sources: 

 Checklist for Evaluating Websites 

 Checklist for Evaluating Articles 

 Checklist for Evaluating Books 

9.5.2 Plagiarism  

Plagiarism is intellectual theft. It is the presentation of another's ideas as your own, 

without appropriate academic citation. It is a misuse of information ethics, and has been 

recognized as a violation of copyright law. Sometimes plagiarism is committed 

intentionally, and sometimes times people accidentally misuse the works of others. This 

section of the tutorial aims to help you avoid both kinds.  

The UNC Honor Code defines plagiarism as the "deliberate or reckless representation of 

another's words, thoughts, or ideas as one's own without attribution in connection with 

submission of academic work, whether graded or otherwise" ( Instrument of Student 

Judicial Governance, Section II.B.1.). This is a serious offense in the academic world and 

can take various forms. Here are some examples of plagiarism: 

 Buying or using any sort of paper or project from another person or service and 

turning it in as the product of your own work 

 Turning in someone else's work as your own 

 Copying statements from a source and using them without proper use of quotation 

marks and citations 
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 Paraphrasing information from a source without proper citations 

9.5.3 Plagiarism and the Web  

Students increasingly use the Web to do research. With a wealth of information available, 

including everything from pre-written essays to scientific papers, the potential for 

plagiarism is enormous. Keep in mind that as easy as it is for students to find and copy 

information from the Web, it is just as easy for instructors to find the same information.  

To avoid plagiarizing, remember that the same rules apply to information found on the 

Web as to information found in print sources:  

 When you take ideas or quote from a source, you must paraphrase accurately and 

give credit by appropriately citing the original source. 

 If you take a sentence or phrase directly from a source, you must indicate it by 

using quotation marks around the direct quote and citing the original source. 

 Because of pagination and other issues, citing online sources can be confusing. 

For more information on how to cite Web-based sources, see the Citing 

Information Tutorial or contact a librarian. A number of newer citation sources, 

such as the 6th edition of the MLA Handbook for Writers of Research Papers, go 

into detail on the best way to accurately cite electronic sources. 

9.5.4 Citing Information  

One of the best ways to avoid plagiarism is to give credit whenever you: 

 Use another person's words, ideas, opinions or theories 

 Present facts, statistics, graphs and drawings that are not common knowledge 

 Quote someone's written or spoken words 

 Paraphrase someone's written or spoken words 

Whether your information source comes from the Web or from print materials, it is 

important that you record the information in your papers accurately and follow the 

citation style that is appropriate for the discipline.  

 

 APA Style refers to the citation format established by the American 

Psychological Association. APA is the format preferred by most of the disciplines 

in the social sciences. 

 MLA Style refers to the citation format established by the Modern Language 

Association. MLA is the format preferred by most of the disciplines in the 

humanities.  

 CSE/CBE Style refers to the citation format established by the Council of 

Biology Editors. CBE is the format preferred by writers in Biology, Geology, 

Chemistry, Mathematics, Medicine, and Physics.  

 

9.6 PROBLEMS WITH USING INFORMATION 

 

Statistical thinking will one day be as necessary for efficient citizenship as the 

ability to read and write—H.G. Wells 
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The above quotation was recorded at the beginning of the 20th century, and few would 

disagree with its relevance today. Because the decisions that affect them are often based 

on some form of statistical information, Canadians need to be aware of the potential 

problems with gathering, understanding and presenting statistical data. These influential 

decisions place a large burden of responsibility on both decision-makers and citizens. No 

doubt the misuse of statistics, as well as other forms of information, factors heavily in the 

public's skepticism of the validity of some information. 

 

The efficient and accurate use of information is handicapped by defects in the existing 

statistical structure. Sometimes, the required data do not exist. Similarly, data from 

different sources are not always comparable. Also, the quality of some information may 

need improvement. For these reasons, many uses of data are limited or discouraged 

altogether. 

 

There are many types of users who deal with statistical information in a number of 

different ways. With some foresight at the planning stage, the data can be accurate, 

relevant and useful to an assortment of different users. 

 

 First, it is important to determine the end use for the data. 

For example, suppose that your municipality wants to evaluate where a new 

highway should be constructed. The highway planners would have to consider or 

gather several types of information. The planners may consult or conduct 

environmental impact surveys to gather statistical information on average land 

costs (to anticipate expropriation costs), demographic patterns, construction and 

labor cost forecasts, and the number of local residents. Although this statistical 

information belongs to different sub-categories (i.e., Highway Planning Data), the 

planners must ensure that the data are accurate and appropriate, and that they 

serve their ultimate purpose—finding the optimum location for the new highway. 

 

 Second, the timeliness of the data is also relevant. The category to which the data 

belong determines how frequently those data are collected. Our national financial 

measures, such as gross domestic product, are assessed in quarters (each year is 

divided into four three-month segments). In contrast, the census is a 

comprehensive assessment of population and demographic information. The 

census is usually performed every five years because of its cost, scope and long-

range view. Since data availability affects the reference time period of a survey, 

then this factor must also be taken into consideration. 

 

 Third, classifying data users by the nature of their businesses is a useful exercise. 

This helps the statistician and the analyst to determine what kind of information is 

needed. Knowing who the users are, however, does not itself shed much light on 

the purposes or the manner in which the data will be used. 

 

 Finally, it is important for the user to understand the survey methodology, 

including the concepts and definitions. This will allow for a better understanding 

of the scope of the survey and how to use the data in an appropriate manner. 

 


