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What is Research?
The term research has been used in so many contexts and with such a variety of meanings that it is difficult for the student to sort it all out. Much of what we have been taught about research is based on misconceptions. Advertisements on television proudly boast that research has revolutionized a product when in reality a marketing department has simply made a small change in the product designed to increase its appeal to consumers. Teachers give students an assignment called a "research paper" which mainly consists of gathering information from books and encyclopedias and reorganizing it and regurgitating it on a student -authored paper. These and other activities have been mislabeled research. They are more correctly, information gathering, note taking, library skills, or sales jobs. 

In order to understand what research is….. let's list first what research is not. 

Here are a few examples:   

1. Research is not just information gathering. A student going to the library and reading information on African Elephants is not research. 

2. Research is not rearranging facts. A student writing a report on behavior of pendulums is not research. 

3. Research is not a sales pitch. A new improved toothpaste developed after years of research is rarely if ever real research. 

Now lets turn to the question, "what is research?" True research is a quest driven by a specific question which needs an answer. Paul Leedy, in his book "Practical Research: Planning and Design" lists eight characteristics of research which serve us well in defining research for the student. Here are those eight characteristics. 

  

1. Research originates with a question or a problem. 

2. Research requires a clear articulation of a goal. 

3. Research follows a specific plan of procedure. 

4. Research usually divides the principal problem into more manageable sub-problems. 

5. Research is guided by the specific research problem, question, or hypothesis. 

6. Research accepts certain critical assumptions. These assumptions are underlying theories or ideas about how the world works. 

7. Research requires the collection and interpretation of data in attempting to resolve the problem that initiated the research. 

8. Research is, by its nature, cyclical; or more exactly, spiral or helical. The research process is represented by the Vee diagram below, a modified version of the Vee diagram created by Bob Gowin and others at Cornell University. 
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The research spiral below represents the helical nature of research. 
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The steps of research include1.) establishing a research question, 2.) finding background information, 3.) planning and conducting a specific research method, 4.) collecting and studying data, 5.) analyzing the data, 6.) formulating and establishing a conclusion, 7.) looking for areas of further research, 8.) stating the values associated with the research knowledge, and 9.) publishing the research work for others to view. Actually research is continual and expanding. As one question is answered many more are generated. Researchers depend upon previous work to expand the knowledge base on any research frontier. A better representation of research might be a series of interconnected Vee's forming an upward spiral. Questions spurring research leading to conclusions which in turn lead to new questions or modifications of the original questions. These in turn lead to new conclusions and so on.  

Reference: Leedy, Paul,. Practical Research, Planning and Design, Columbus, Ohio, Merrill, 1993, pp. 3-12. 

Abstract

1.  WHAT IS IT AND WHAT IS IT FOR?

What is an abstract?

An abstract is a very concise statement (150 to 250 words) of the major elements of your research project. It states the purpose, methods, and findings of your research project. 

Why write an abstract?

Generally, there are two types of abstracts:  promissory and descriptive.  A promissory abstract proposes a project that may or may not already to completed; a descriptive abstract summarizes a project that is already completed.  In both cases, the abstract allows the readers to make decisions about your project. 

If you wanted, for example, to propose a paper or presentation at a conference, you would write a promissory abstract.  It would serve the following purposes:

· Your sponsoring professor would use the abstract to see if your research is proceeding smoothly.

· The conference organizer would use it to decide if your project fits the conference criteria.

· The conference audience (faculty, administrators, peers) would use your abstract to decide whether or not to attend your panel.

A descriptive abstract summarizes an already-completed project, allowing readers to grasp the gist of your project, and helping them decide is they want to read the entire paper.  The audience for this sort of abstract might include:

· Your sponsoring professor

· Others students in the program

· Administrators and staff

Note that whatever your purpose in writing an abstract, it needs to take several readers into consideration. 

2.  HOW TO APPEAL TO THE VARIED AUDIENCES

How dos an abstract appeal to its varied audiences

The audience for this abstract covers the broadest possible scope--from expert to lay person. 

You need to find a comfortable balance between writing an abstract that both shows your knowledge and yet is still comprehensible--with some effort--by lay members of the audience. 

Limit the amount of technical language you use and explain it where possible. Always use the full term before you refer to it by acronym [for example, portal venous transfusions (PVT)]. Remember that you are yourself an expert in the field that you are writing about--don't take for granted that the reader will share your insider knowledge. 

3.  WHAT SHOULD AN ABSTRACT INCLUDE?

Think of your abstract as a condensed version of your whole paper.  By reading it, the reader should understand the nature of your research question. 

Abstracts for experimental research projects should include: 

· A specific and detailed title. 

· A brief introduction to the topic—providing context or background. 

· A statement of the study's objectives--what is the research question? 

· A brief statement of methods. 

· A summary of results. 

· A statement of conclusions (or hypothesized conclusions). Possibly some discussion of the relevance of the conclusions. 

· Possibly some call for future research. 

Abstracts for research projects that are primarily text-based should include (not necessarily in this order):

· A specific and detailed title. 

· A brief introduction to the topic—providing context or background.

· A statement of the study's objectives--what is the research question? 

· A summary of the key subtopics explored—what argument are you proposing about the topic? 

· A brief reference to the nature of the source material and methodology (if relevant)—library research? analysis of fictional texts? interviews or observations? 

· A statement of conclusions (or hypothesized conclusions). 

· Possibly some discussion of the implications of the conclusions. 

Whatever kind of research you are doing, your abstract should provide the reader with the answers to the following questions: What are you asking? Why is it important? How will you study it? What will you use to demonstrate your conclusions? What are those conclusions? What do they mean? 

4. THE QUESTION OF STYLE
The abstract should be one paragraph and should not exceed the word limit. Edit it closely to be sure it meets the Four C's of abstract writing: 

*
Complete — it covers the major parts of the project. 

*
Concise — it contains no excess wordiness or unnecessary information. 

*
Clear — it is readable, well organized, and not too jargon-laden. 

*
Cohesive — it flows smoothly between the parts. 

How do I go about writing the abstract?
1.
Assess your writing task  — Figure out the basics--Deadline, Length (250 words, maximum), Purpose (to communicate clearly to your various audiences what you have researched), and Audience (faculty, lay persons, etc.). 

2.
Write a draft and get feedback  — From your sponsoring professor, from peers, from TA's, etc.

3.
Revise the abstract based on feedback you receive  — Plan on several revisions with time away from the draft.

4.
Be sure your abstract is grammatically sound  — See a writing specialist at the Learning Skills Center for final revisions. 

Examples:

Here are three successful sample abstracts—for an experimental research project, for a cultural studies project that combines field research with library research, and for a literary research project: 

*
Estimating Gas Transfer Rates in Bag Cultivation of Shiitake Mushrooms

Previous studies have shown that growth rate and fruiting quality of Letinula edodes may be affected by levels of O2, CO2, and H2O. By knowing the gas exchanges rates within the growth substrate and across the filter patch on cultivation bags, growth and quality of shiitake mushrooms may be maximized. This study was performed in an effort to develop a simple, non-invasive method for measuring the rate of gas exchange within the substrate and across the filter patch. The mushroom growth substrate consisted of sawdust supplemented with rice bran and millet at an initial moisture content of 65%. Air was supplied to cultivation bags continuously at various constant airflow rates. Patch permeability was also tested using Trichoderma harzianum. Both experiments showed that for identical aeration rates, patch permeability varied considerably. Patch permeability did not seem to be affected by autoclaving time. Another set of experiments was conducted to measure the rate of water exchange across the patches. Patch permeability to water vapor was approximately the same, regardless of aeration rate or autoclaving time.

(172 words--Biological & Agricultural Engineering)

*
“A Bit Bright”: The Rise and Fall of Neon Signs in Las Vegas

Paris may be the city of light, but Las Vegas is the city of neon.  People associate Las Vegas not only with gambling, but also with the glittering neon signs that cover the city.  My area of research is the rise and fall of neon signs as an architectural presence.  Using a mixture of field work, interviews, and library research, I have traced neon signs from their earliest days as roadside signs, to their incorporation into buildings, to the Golden Age of the 1970s when signs became separate structures independent of the casinos they were advertising.  I would argue that in the past fifteen years, with the rise of the mega-resort in Las Vegas, signs are falling in importance.  Now the architecture of the casinos themselves is the primary advertisements for resorts like the Venetian and New York, New York.  However, the reality is more complicated than just saying “casino architecture has risen at the expense of neon signs”: up and down the Strip, many buildings still have large signs in front to advertise to the drivers and pedestrians who cannot see the buildings.  I hypothesize that, now, a casino’s position on the Strip and its architectural style influence the type of sign it has in this, the most complex era of signage.

(213 words—American Studies)

There’s Something About Harry: Representation of Females in J. K. Rowling’s “Harry Potter” Series

The “Harry Potter” series—like all children’s literature—reflects the ideologies of the society of its time, including attitudes about women’s roles.  The object of my research is to examine (1) the evolution of the traditional female characters Rowling draws from; (2) the ways in which Rowling’s use of female archetypes in her works acts as a retrograding agent; and (3) the reasons why traditional representations of women continue to appeal to the general audience.  Even though late 20th – early 21st-century society encourages female empowerment and gender equality (as demonstrated in recent movements in children’s literature which have attempted to construct bolder, more contemporary female figures, such as the “Girl Power” and “Feminist Fairy Tale” movements of the late 1990s), Rowling has met critical, popular, and commercial success by reverting to traditional, stereotypical characterizations of women.  Thus far, I have traced the origin of many of Rowling’s female characters and have done preliminary research into the psychology of children’s reading habits.  Through a close analysis of popular children’s literature, I have discovered ways in which female characters have evolved over time to suit the ideas of society in and for which they were written.  Through further research, I hope to discover how authors of children’s literature can create modern female characters that appeal to the young reader with equal success as traditional representations.

(223 words—English)

Some things to avoid:
*
Including too much introductory material:
*
Using too much jargon:
*
Not using complete sentences:
*
Not giving the reader sufficient context and completeness:
	Introductions

1. WHAT IS THE PURPOSE OF THE INTRODUCTION?

Of course, the introduction comes at the start of a piece of writing. It introduces the research by situating it (by giving background), presenting the research problem and saying how and why this problem will be "solved." Without this important information the reader cannot easily understand the more detailed information about the research that comes later in the thesis. It also explains why the research is being done (rationale) which is crucial for the reader to understand the significance of the study.

After reading an introduction, the reader should be able to answer most of these questions:
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· What is the context of this problem? In what situation or environment can this problem be observed? (Background)
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· Why is this research important? Who will benefit? Why do we need to know this? Why does this situation, method, model or piece of equipment need to be improved? (Rationale)
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· What is it we don’t know? What is the gap in our knowledge this research will fill? What needs to be improved? (Problem Statement)
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· What steps will the researcher take to try and fill this gap or improve the situation? (Objectives)
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· Is there any aspect of the problem the researcher will not discuss? Is the study limited to a specific geographical area or to only certain aspects of the situation? (Scope)
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· Is there any factor, condition or circumstance that prevents the researcher from achieving all his/her objectives? (Limitations)
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· In considering his/her method, model, formulation or approach, does the researcher take certain conditions, states, requirements for granted? Are there certain fundamental conditions or states the researcher takes to be true? (Assumptions)

2.         COMMON PROBLEMS
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1. Too much detail, and hence too long. Remember, this is the introduction, a kind of overview. Although you will cover important points, detailed descriptions of method, study site and results will be in later sections. Look at the proportion of a research paper an introduction takes up. Notice it is comparatively short because it serves as a summary of what follows.
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2. Repetition of words, phrases or ideas. You will have keywords that are crucial to your study.  However, your reader doesn't want to read them over and over! A high level of repetition makes your writing look careless. To reduce it, highlight repeated words or phrases - then you can easily judge if you are overusing them and find synonyms or pronouns to replace them.
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3. Unclear problem definition. Without a clear definition of your research problem, your reader is left with no clear idea of what you were studying. This means that they cannot judge your work's relevance to their own work, or its usefulness, quality, etc. As an exercise, you should be able to complete a sentence that starts, "The purpose of this study is . . . " that encapsulates the problem you are investigating.  Of course you will not include this exact sentence in your thesis, but it serves as an easy way to check that you have a clearly defined problem. In your thesis you should be able to write your research problem in one sentence - you can add details in the sentences that follow. You should also ensure that your research problem matches the title of your thesis (you'd be surprised how many don't !) as well as its methodology and objectives.
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4. Poor organization. Writing an introduction that effectively introduces your research problem and encapsulates your study is not an easy task. Often when we write we discover gradually what we want to say and how we want to say it. Writing is often a process of discovery. Bear this in mind when you write your introduction, and be prepared to go back and make big changes to what you have written, and the order in which you have presented your ideas and information. Your introduction must have a logical sequence that your reader can follow easily. Some suggestions for how to organize your introduction are given below (see the next section and the modified Swales schema).

 

3.         HOW RESEARCH ARTICLE INTRODUCTIONS ARE ORGANIZED

The following schema is adapted from Swales (1984). Swales researched the structure of introductions to academic journal articles. The schema presented here is the pattern that he found occurring in a majority of the articles. It is not a set of rules for how you must write  - rather, it is a useful guideline for how to think about structuring your information. An explanation of the terms and examples is given further down this page (click on the links to find the right section).

A SCHEMA FOR INTRODUCTIONS

Move 1: Establish the field by: 
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claiming centrality (why this field of study is important)

and/or

[image: image16.png]



moving from general to specific 

and/or 
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reviewing relevant items of previous research 

Move 2: Define a research problem by: 
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indicating a gap 

or 
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raising a question 

or 
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continuing a previously developed line of inquiry 

or 

[image: image21.png]



counter-claiming (disagreeing with an existing/accepted approach) 

Move 3: Propose a solution by: 

[image: image22.png]



outlining purpose/setting objectives

and/or
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announcing present research (methodology)

and
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announcing principal findings (results)

and 
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indicating the structure of the research

3.    HOW RESEARCH ARTICLE INTRODUCTIONS ARE ORGANIZED (con’t)
 FIELD
First you need to establish the area of research in which your work belongs, and to provide a context for the research problem. This has three main elements:

Claiming centrality: Claiming that the area of research is an important one, and therefore implying that the research done is also crucial. For example:  "Minimum safe low temperatures (above freezing) and high humidity control are the most important tools for extending shelf life in vegetables." (Barth et al., 1993). Here the words "the most important tools" indicate centrality by showing that these two factors are crucial.

General to specific: Most writing starts with general information and then moves to specific information. This is true of introductions too. For example:

In recent years, there has been an increased awareness of the potential impact of pollutants such as heavy metals. Moreover, the traditional methods for treating aqueous streams containing metal contaminants are expensive and can have inadequate facilities (1). This is particularly true in developing countries. This has led to the use of alternative technologies. The use of biological materials is one such technology which has received considerable attention. (Ho et al., 1996)
Explanation
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The first sentence: impact of heavy metals (general).
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The second sentence: expense and shortcomings of methods of removing heavy metals (less general).
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The third sentence: expense and shortcomings of methods of removing heavy metals in developing countries (more specific).
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The fourth sentence:  alternative technologies to overcome expense and shortcomings of methods of removing heavy metals (yet more specific).
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The fifth sentence: biological materials as an example of alternative technologies to overcome the expense and shortcomings of methods of removing heavy metals (very specific). 

Notice how each sentence adds a piece of information (shown in italics) to move the introduction from the general topic of "heavy metals" to the specific topic of "biological materials as an alternative method of removing heavy metals." 

 Do not begin by being too  general. If your work is examining the delivery of cash to ATM machines, do not start by a history of the banking system in Europe since the Middle Ages - it's probably not relevant and will mean you will take a very long time to reach the specific area of your research. Think of "general" in terms of information which will help your reader understand the context of your research problem (rather than your whole field of study!). 


Previous research: Often the introduction will refer to work already done in the research area in order to provide background (and often also to help define the research problem). For example:

Numerous studies on the utilization of plant proteins as a partial or complete replacement for fish meal in diets have been conducted using various freshwater and marines fishes (Lovell, 1987; Tacon et al., 1983; Murai et al., 1989a; Cowey et al., 1974). (Takii et al., 1989)
  

PROBLEM

Your research must be new in some way.  It must add knowledge to your field so you need to show in what way your work explores an area/issue/question that has previously not been explored, or not been explored in detail, in not explored in the way that you are going to use. In other words, you need to give a rationale for your work (i.e. show the reasons for doing it). There are four ways to demonstrate that you are adding to the knowledge in your field:

Gap: A research gap is an area where no or little research has been carried out. This is shown by outlining the work already done to show where there is a gap in the research (which you will then fill with your research). For example:

Numerous studies on the utilization of plant proteins as a partial or complete replacement for fish meal in diets have been conducted using various freshwater and marines fishes (Lovell, 1987; Tacon et al., 1983; Murai et al., 1989a; Cowey et al., 1974). However, very little is known about the feasibility of using soybean meal as a dietary protein source in practical feeds for yellowtail Seriola quinqueradiata. (Takii et al., 1989) 

Raising a question: The research problem is defined by asking a question to which the answer is unknown, and which you will explore in your research. For example:

The question we address here is how technological change occurs when it is the overall system that needs to be changed. In particular, how can we begin and sustain a technological transition away from hydrocarbon based technologies? (Street and Miles, 1996) 

Continuing a previously developed line of enquiry: Building on work already done, but taking it further (by using a new sample, extending the area studied, taking more factors into consideration, taking fewer factors into consideration, etc.). For example: 

Taking all these elements and their possible variations into account is often far too complex and tedious for determining efficient gas development patterns with simple back of the envelope calculations. In their survey of these elements, Julius and Mashayeki [8] present a detailed analysis of these different interactions. They suggest that these be taken into account through gas planning models constructed in the same spirit as the planning models developed in the power generation sector.

In this paper, we present a gas planning model that fulfils some of the specifications established in Julius and Mashayeki [8]. (Boucher and Smeers, 1996)
Counter-claiming: A conflicting claim, theory or method is put forward.  Here, for example, the researchers argue that previous researchers' assessments of cost effectiveness were too complex, and that a simplified process could and should be used instead: 

Evaluating the cost effectiveness of distributed generation is a crucial resource planning issue.  Many have assessed cost effectiveness by dividing the utility system into many parts and estimating distributed generation's value to each part.  When this is done, total value can be composed of ten or more individual components (Hoff and Shugar, 1995), substation transformer (El-Gassier et al., 1993), transmission system, generation system, voltage support (Hoff et al., 1994) reliability, energy savings, electrical loss savings (Hoff and Shugar, 1995) minimum load savings, modularity and flexibility (Morris et al., 1993) and financial risk reduction values (Awerbuch, 1994).

Although impressive, this list of value components suggests that determining the value of distributed generation requires a team of experts assembled from each department within the utility. This paper describes a simplified evaluation process based on the observation that distributed generation is of value because it reduces variable costs or defers capacity investments.

Although impressive, this list of value components suggests that determining the value of distributed generation requires a team of experts assembled from each department within the utility. This paper describes a simplified evaluation process based on the observation that distributed generation is of value because it reduces variable costs or defers capacity investments. (Hoff et al., 1996)  

 

SOLUTION

Once the field and problem have been defined, it is time to give the "solution." In other words, how will the research gap be filled? How will the question that was raised be answered? This last part of the introduction can also be used to show the benefits, to explain the objectives, to clarify the scope of the research, to announce what was found from doing the research and how it can be used. Notice that an introduction will discuss a number of the following points but is unlikely to cover them all.

Outlining purpose: Often researchers will described their objectives in their introduction in order for the reader to have a clear idea of what they set out to accomplish. Usually there is a general objective written in one sentence (details of more specific objectives can be given in following sentences). For example:

This work aims to establish the extent of interaction of alginate with calcium and aluminium ions with respect to the influence of algal exudates have on the removal of humic substances by aluminium coagulation during drinking water treatment. (Gregor et al., 1996) 


Hint!: always give an overall objective before giving specific objectives. This will help you explain much more clearly to your reader what your work aimed to accomplish.

 

Announcing present research (method): Important points about the methodology used are outlined, perhaps including the scope of the study. However, the methodology is not given in detail (since details are given in the methodology section). For example:

This paper examines the use of peat for the removal of two metals, copper and nickel, from both mono-solute and bi-solute solutions. In particular, it reports the effect that a competing ion has on the rates of removal and examines the mechanisms which may affect the uptake of minerals. (Ho et al., 1996) 


Announcing principle findings (results):  Researchers may indicate the kind of results they obtained, or an overall summary of their findings.  For example:

Different operating modes of the MESFET mixers, gate mixers, drain mixers, and resistive mixers were investigated in this work and the results proved that good conversion characteristics could be achieved.(Angelov, 1991) 


Indicating the structure of the research: It is useful to outline the organization of the written up research that follows so that the reader has a clear idea of what is going to follow, and in what order. For example: 

This paper is organized as follows. Alternative representations of demand and supply are discussed in sections 2 and 3 respectively. The model is described in section 4. Section 5 presents an application of the tool to a gas reserves development timing problem in Indonesia. The full set of equations is given in the appendix and is referred to throughout the text. (Boucher and Smeers, 1996)  


Indicating directions for further research: Research often opens up other areas where research could or should be done, so it is common for these areas to be defined in the introduction.  It is also a way of indicating that the current study is not designed to be comprehensive.

This paper takes a first step in this direction by laying out the rationale for incorporating feedback and feedforward mechanisms in decision support for dynamic tasks such as software project management (Sengupta and Abdel-Hamid, 1993). 


Indicating benefits of current research: Indicating the benefits of the research helps to justify why it was carried out and emphasizes the value of the study. For example:

The paper further suggests a multidisciplinary management approach to effect a favorable outcome for the whole fishing community (Lim et al., 1995).


 Notice that the introduction includes information that is presented in other parts of the thesis. Does this mean that if you indicate your results in your Introduction that you will have nothing left to present in your Results chapter? No! Introductions literally "introduce" information to give an overview, often offering only a short summary because full details are given in later chapters.



	


	


	Materials and Methods

PURPOSE

The method section answers these two main questions:

1. How was the data collected or generated?

2. How was it analyzed?

In other words, it shows your reader how you obtained your results.

But why do you need to explain how you obtained your results?

· We need to know how the data was obtained because the method affects the results. For instance, if you are investigating users' perceptions of the efficiency of public transport in Bangkok, you will obtain different results if you use a multiple choice questionnaire than if you conduct interviews. Knowing how the data was collected helps the reader evaluate the validity and reliability of your results, and the conclusions you draw from them.

· Often there are different methods that we can use to investigate a research problem. Your methodology should make clear the reasons why you chose a particular method or procedure.

· The reader wants to know that the data was collected or generated in a way that is consistent with accepted practice in the field of study. For example, if you are using a questionnaire, readers need to know that it offered your respondents a reasonable range of answers to choose from (asking if the efficiency of public transport in Bangkok is "a. excellent, b. very good or c. good" would obviously not be acceptable as it does not allow respondents to give negative answers).

· The research methods must be appropriate to the objectives of the study. If you perform a case study of one commuter in order to investigate users' perceptions of the efficiency of public transport in Bangkok, your method is obviously unsuited to your objectives.

· The methodology should also discuss the problems that were anticipated and explain the steps taken to prevent them from occurring, and the problems that did occur and the ways their impact was minimized.

· In some cases, it is useful for other researchers to adapt or replicate your methodology, so often sufficient information is given to allow others to use the work. This is particularly the case when a new method had been developed, or an innovative adaptation used.

COMMON PROBLEMS

· irrelevant detail

· unnecessary explanation of basic procedures

Remember that you are not writing a how-to guide for beginners. Your readers will be people who have a level of expertise in your field and you can assume that they are familiar with basic assessments, laboratory procedures etc, so do not explain these in detail. For example: "Total chlorophyll content (microgram/gram vegetable tissue) was determined spectrophotometrically by the Anderson and Boardman method (1964), as adapted by Barth et al., (1992)" (Barth et al., 1993). Notice that the authors do not explain the Anderson and Boardman method (we can assume it is known in their field of study) nor their own previous adaptation of it (because the adaptation has already been recorded in the work they published in 1992). However they do record in detail their own procedures that have not been previously recorded: "At each time interval, three replicates/treatment were taken, ground (stem and florets) with a Kitchen-Aid grinder Model K5-A and used for determination of reduced ascorbic acid" (Barth et al., 1993). Notice that they specify the equipment used because it could affect the results.

· problem blindness

Most of us encounter some problems when collecting or generating our data. Do not ignore significant problems or pretend they did not occur. Often, recording how you overcame obstacles can form an interesting part of the methodology, and means you can also give a rationale for certain decisions, plus a realistic view of using the methods you chose

 WRITING YOUR OWN METHOD SECTION
· Bear in mind the purpose of the method section.

· Keep notes of what you did, why you did it, and what happened. Some researchers keep research diaries so that they have a record of the methods they used. Make sure you develop some way of recording your work, and that you then carefully select which material to include in your final methodology section.

· Remember who your audience will be, and be careful not to include unnecessary details.

· Avoid using "I" to write about what you did. Do not use "we" unless you really were working with one or more other researchers. One way to avoid this problem is to use passive voice.

· Verb tenses - be consistent, and choose the correct one!

 

 


	


 

	Results

 

PURPOSE

to present the results and make them meaningful to the reader.

WHAT THE RESULT SECTION INCLUDES

· statement of results: the results are presented in a format that is accessible to the reader (e.g. in a graph, table, diagram or written text).  Notice that raw data is usually put in an appendix, if it is included at all.

· explanatory text: all graphs, tables, diagrams and figures should be accompanied by text that guides the reader's attention to significant results.  The text makes the results meaningful by pointing out the most important results, simplifying the results (e.g. "nearly half" instead of "48.9%"), highlighting significant trends or relationships (e.g. "the rate of oxygenation decreases as the temperature decreases"), and perhaps commenting on whether certain results were expected or unexpected.

 

COMMON PROBLEM

The text includes too much detail that simply repeats data presented in graphs, tables, etc. without making the results meaningful.

Solution: remember that tables etc. are used to present a lot of information efficiently, but that your job is to direct the reader's attention to significant parts of this information.

 

ORGANIZATION

There are two basic ways of organizing the results:

Presenting all the results, then giving a discussion (perhaps in a different section) 

Presenting part of the results then giving a discussion, presenting another part then giving a discussion, etc. 

The method of organization you use will depend on the quantity and type of results you obtain from your research. You should look for a method of presentation that makes the information and ideas you are presenting as clear as possible to the reader.

ADVICE

References to the figure and to the appendix are generally put in parentheses, e.g. "(see Appendix)" because this information is of secondary importance.  Of primary importance are the results themselves, so most of the sentences focuses on them. Look at the following two sentences.  Which one is more effective? Remember the purpose of the text in a results section. Click on them to find out.

a) Table 1 shows the results from the laboratory experiment.
b) The results from the laboratory experiment indicate that the reaction proceeds faster in the presence of this metal (see Table 1).
 

  


	Conclusions

PURPOSE 

To give a summary of:

· What was learned (this usually comes first)

· What remains to be learned (directions for future research)

· The shortcomings of what was done (evaluation)

· The benefits, advantages, applications, etc. of the research (evaluation), and 

· Recommendations.

COMMON PROBLEMS 

· Too long. The conclusion section should be short. Often the conclusion section is as little as 2.5% of an entire piece of published research.

· Too much detail. Conclusions that are too long often have unnecessary detail. The conclusion section is not the place for details about your methodology or results. Although you should give a summary of what was learnt from your research, this summary should be short, since the emphasis in the conclusions section is on the implications, evaluations, etc. that you make.

· Failure to comment on larger, more significant issues. Whereas in the introduction your task was to move from general (your field) to specific (your research), in the concluding section your task is to move from specific (your research) back to general (your field, how your research will affect the world). In other words, in the conclusion you should put your research in context.

· Failure to reveal the complexities of a conclusion or situation. Negative aspects of your research should not be ignored. Problems, drawbacks etc. can be included in summary in your conclusion section as a way of qualifying your conclusions (i.e. pointing out the negative aspects, even if they are outweighed by the positive aspects).

· Lack of a concise summary of what was learned. In order to be able to discuss how your research fits back into your field of study (and the world at large) you need to summarize it very briefly. Often the summary is only a few sentences.

· Failure to match the objectives of the research. Often research objectives change while the research is being carried out. This is not a problem unless you forget to go back and rewrite your original objectives in your introduction so that they accurately reflect what you were trying to accomplish in your research (not what you thought you might accomplish when you began). Here is an example of an objective and conclusion that do not match:

Objective: The main objective of this study was to assess the impact of roadbuilding on villages on rural communities.

Conclusion: The model produced in this study can accurately predict the social and economic impact of road-building on villages in northern Laos.

If we rewrite the objective to match what we actually did (we developed a model), it will fit the conclusion:

Rewritten objective: The main objective of this study was to develop a model to predict the social and economic impact of road-building on rural communities.
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