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Scientific Research Publications
 The shape of a research article or thesis.
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Structure 1/2The title of this section (Methodology) varies in different disciplines and in different journals. It is sometimes called Materials and Methods, or it can be called Procedure, Experiments, Experimental, Simulation, Methodology or Model. This section is an integral part of the central ‘report’ section of the research article, and it reports what you did and/or what you used.
 The Methodology should contain sufficient detail for readers to replicate the work done and obtain similar results.
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Structure 2/2The work must contain sufficient detail to be repeatable, but the type of writing you will need to do is not just a record of what you did and/or used.
 You have been writing for people who know more about your research topic than you do (undergraduate level). You have been displaying that you understand the tasks that have been set for you, and that you have performed them correctly.
 However, when you write a research article, people will be learning from you. Therefore you now need to be able to communicate information about a new procedure, a new method, or a new approach so that everyone reading it can not only carry it out and obtain similar results, but also understand and accept your procedure.
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Writing about Methodology How do writers start the
 Methodology/Experiments section? What type of sentence should writers begin
 with? What type of information should be in this
 section, and in what order? How do writers end the Methodology
 section?
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Writing an MethodologyRead the example given to you. The title of the paper is Changes in the chemistry of groundwater in the chalk of the London Basin. Don’t worry if the subject matter is not familiar or if you have difficulty understanding individual words. Just try to get a general understanding at this stage and familiarize yourself with the type of language used.
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Grammar and Writing SkillsThere are three language areas which are important in the Methodology:
 PASSIVES AND TENSE PAIRSUSE OF ‘A’ AND ‘THE’ADVERBS AND ADVERB LOCATION
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Passives and tense pairsThe researcher developed the system. Active
 The system was developed by the researcher. Passive
 The system was developed. Passive (formal academic writing) Agentless passive.
 (a) A flexible section isis inserted in the pipe. Present Simple Present Simple passive to describe what is normally done
 (b) A flexible section waswas inserted in the pipe. Past Simple Past Simple passive to describe what the researcher did
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Passives and tense pairs (example)
 splitting the pulses into two groups for testing was the significant innovation of the writer’s research team but the only way the reader knows this is because of the change in tense from Present Simple passive to Past Simple passive (were split).
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Passives and tense pairs (use 1)
 What do you mean?
 How can you make it clear?
 X was (collected/ substituted/adjusted etc.) by me in the procedure or work that I carried out
 Either move to the active (We collected/ adjusted/ substituted etc.) or add words or phrases such as here/in this work/in our model or use a ‘dummy’ subject such as This experiment/ The procedure.
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Passives and tense pairs (use 2)
 What do you mean?
 How can you make it clear?
 X was (collected/ substituted/ adjusted etc.) by the person whose procedure or work I am using as a basis for, or comparing with, my own
 Give a research reference and/ or add words/phrases such as in their work/in that model
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Passives and tense pairs (use 3)
 What do you mean?
 How can you make it clear?
 X is (collected/ substituted/ adjusted etc.) normally, i.e. as part of a standard procedure
 You may need a research reference even if it is a standard procedure, depending on how well known it is. Use phrases such as here/in this work/in our model or use a ‘dummy’ subject such as This experiment/ The procedure

Page 13
						

Passives and tense pairs (use 4)
 What do you mean?
 How can you make it clear?
 X is (collected/ substituted/ adjusted etc.) as you can see in Fig. 1, but it was collected/ substituted/adjusted etc. by me
 Move to the active (We collected/ adjusted/ substituted etc.) if you can or make sure that you come out of the Present Simple passive when you stop describing the figure
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Passives and tense pairs (use 5)
 What do you mean?
 How can you make it clear?
 X is (collected/ substituted/ adjusted etc.) by me in the procedure/work that I carried out, but my field requires authors to write procedural descriptions in the Present Simple tense. (This is quite common in pure mathematics)
 Either move to the active (‘We collect/adjust/substitute etc.) or add words or phrases such as here/in this work/in our model or use a ‘dummy’ subject such as This experiment/The procedure
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Use of ‘a’ and ‘the’
 It is hard to know exactly which nouns are countable, and even when you know, how do you decide whether to use a or the?
 like the, a, my, this, one, some.
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Use of ‘a’ and ‘the’ (uncountable nouns)
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Use of ‘a’ and ‘the’
 I have developed a system and wrote a report with an appendix for my master project. The system was fine but the report had a poor introduction.
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Adverbs and adverb location An adverb is a part of speech. It is any word that
 modifies verbs or any part of speech other than a noun (modifiers of nouns are primarily adjectives and determiners). Adverbs can modify verbs, adjectives (including numbers), clauses, sentences, and other adverbs.
 Adverbs typically answer questions such as how?, in what way?, when?, where?, and to what extent?. This function is called the adverbial function, and is realized not just by single words (i.e., adverbs) but by adverbial phrases and adverbial clauses.
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Adverbs and adverb location 1/2 An adverb is a part of speech. It is any word that
 modifies verbs or any part of speech other than a noun (modifiers of nouns are primarily adjectives and determiners). Adverbs can modify verbs, adjectives (including numbers), clauses, sentences, and other adverbs.
 Adverbs typically answer questions such as how?, in what way?, when?, where?, and to what extent?. This function is called the adverbial function, and is realized not just by single words (i.e., adverbs) but by adverbial phrases and adverbial clauses.
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Adverbs and adverb location 2/2There are rules for adverb location, they are complex and hard to apply when you are writing. Since the aim is to stay safe and write clearly, it is better to avoid adverb clusters, and to rewrite the information in a different order. If your adverb relates to the whole sentence (i.e. clearly, last January, as a result) then consider putting the adverb at the front of the sentence:
 Last January he gave a lecture about system development at UNITEN.
 Last January he gave a lecture at UNITEN; his subject was system development
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Methodology Model (Key)
 In some cases, writers begin immediately with a description of the procedure or the materials. This is appropriate where the research focus is very narrow and all those who are likely to read it are carrying out similar research. If this is not the case, it is more reader-friendly to start with some introductory material. The aim of providing a short introduction is to make the entry to that section smooth for the reader. There are many ways to introduce the Methodology.
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Methodology Model (Sentence 2)
 Your reasons may be obvious to you, but they are not always obvious to your readers. If you fail to provide justification for what you did, then the reader may not accept the validity of your choices. They may wonder why you did things in a particular way, or why you used a particular procedure. This has a negative effect: if you don’t explain why you did things then readers cannot be expected to accept your methodology, and this will eventually affect the way they evaluate your whole paper/thesis.
 You need to communicate not only This is exactly what I did/used but also I had good reasons for those decisions. Justification enables the reader to trust the choices you made.
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Methodology Model (Sentence 3)
 The overview in Sentence 3, like the one at the start of the subsection, enables the writer to move in a ‘top-down’ direction by creating a general framework into which the details can be easily slotted. Because the reader knows from the start how many samples were tested and what was done with them, both reader and writer share the same clear picture. These sentences often start with phrases like Most of the tests or In all cases.
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Methodology Model (Sentence 4)
 If you’re not certain that all readers are familiar with the precise details of your methodology, it is better to give slightly too much information than too little. By the time you write up your research you will probably have repeated your experiments or simulations many times and so you are very familiar with the materials, quantities, equipment, software, the sequence or steps in the procedure and the time taken for each step. Because of this familiarity, specific details (software used) may seem obvious to you, but those details may not be obvious to every reader. If you want another researcher to be able to reproduce your work and obtain similar results, you should include every specification and detail. Remember that your aim in writing the paper/thesis is not only to say what you did and found, but also to make sure that your reader accepts the conclusions at the end of your paper/thesis.
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Methodology Model (Sentence 5)
 Sentence 5 communicate to the reader that care was taken? The writer could just have written The filled bottles were shipped to two laboratories and analyzed using standard methods miniaturized to handle small quantities of water, but including words like directly, separate and suitably communicates reliability.
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Methodology Model (Sentence 6)
 It is unlikely that you created the entire method you used all by yourself. In many cases part of it will be taken from a method used or discovered by someone else and their method may be very well known, so if you give the research reference you do not need to give every detail. Giving the research reference, therefore, provides you with a shortcut.
 Comparisons between your materials and methods and those of other researchers in the same field are a legitimate topic for the Methodology section.
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Methodology Model (Sentence 7)
 Justification is common throughout this section (Methodology); as before, the aims are to answer possible criticisms or doubts about your choices, to assure the reader that your choices were made on the basis of good reasons and to give those reasons. We often see justification of significant choices and the reason for rejecting alternative options given in full. As mentioned earlier, this is because it is essential that your reader accepts the decisions you made about your methodology.
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Methodology Model (Sentence 8)
 It is interesting to note that, as mentioned earlier, you need to do more than just provide details of what you did and used; this is the only sentence in this section that gives details and nothing more — every other sentence has an additional function.
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Methodology Model (Sentence 9)
 Sentence 9 is actually saying that the problems in the methodology didn’t affect the results. Sometimes you do need to mention results in this section, but only if the preliminary results were used to modify or develop the design of the main experiments/simulations.
 Why should you mention problems in the methodology? Won’t it make you look bad?
 How can you talk about problems in your work without looking like a failure?
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The Methodology Model In Sentence 1: the writer offers a general overview of the entire subsection,
 including the purpose of the investigation.In Sentence 2: the writer provides background information and justification.In Sentence 3: the writer provides an overview of the procedure/ method itself.In Sentence 4: the writer provides details about what was done and used and shows that care was taken.In Sentence 5: the writer continues to describe what was done in detail, using language which communicates that care was taken.In Sentence 6: the writer describes what was done by referring to existing methods in the literature.In Sentence 7: the writer provides more detailed information about the method and shows it to have been a good choice.In Sentence 8: the writer provides more details of the method.In Sentence 9: the writer mentions a possible difficulty in the methodology.
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The Methodology Model (streamlined)
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How Research is Done The study of research methodology gives the student the necessary training in gathering material and arranging or card-indexing them, participation in the field work when required, and also training in techniques for the collection of data appropriate to particular problems, in the use of statistics, questionnaires and controlled experimentation and in recording evidence, sorting it out and interpreting it.
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Illustration of Research Practice
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Research Methods or Methodology 1/2Research methods: all those methods/techniques that are used for conducting research. Research methods or techniques, thus, refer to the methods the researchers use in performing research operations. three groups:
 1.Methods which are concerned with the collection of data. These methods will be used where the data already available are not sufficient to arrive at the required solution;2.Statistical techniques which are used for establishing relationships between the data and the unknowns;3.Methods which are used to evaluate the accuracy of the results obtained.
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Research Methods or Methodology 2/2Research methodology: is a way to systematically solve the research problem. It is the science of how research is done scientifically. It is the various steps that are generally adopted by a researcher in studying his research problem along with the logic behind them. It is necessary for the researcher to know not only the research methods/techniques but also the methodology. Researchers not only need to know how to develop certain indices or tests, how to calculate the mean, the mode, the median or the standard deviation or chi-square, how to apply particular research techniques, but they also need to know which of these methods or techniques, are relevant and which are not, and what would they mean and indicate and why.
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Vocabularythe following vocabulary lists contain words and phrases which are considered normal and acceptable by both writers and editors (taken from over 600 research articles in different fields). We will look at vocabulary for the following areas of the model:
 1. PROVIDE A GENERAL INTRODUCTION AND OVERVIEW OF THE MATERIALS/METHODS and GIVE THE SOURCE OF MATERIALS/EQUIPMENT USED
 2. SUPPLY ESSENTIAL BACKGROUND INFORMATION
 3. PROVIDE SPECIFIC AND PRECISE DETAILS ABOUT MATERIALS AND METHODS
 4. JUSTIFY CHOICES MADE
 5. INDICATE THAT APPROPRIATE CARE WAS TAKEN
 6. RELATE MATERIALS/METHODS TO OTHER STUDIES
 7. INDICATE WHERE PROBLEMS OCCURRED
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1. General introduction and overview
 Verbs fall into three categories: the first includes general verbs related to academic research, such as attempt, consider, conduct, determine, investigate, report, suggest, verify, and most of these can be found in the Introduction vocabulary list. The second category contains verbs that specify what you did, such as calculate, extract, isolate, formulate, incorporate, modify, plot, simulate. The third category includes verbs which are specific to your field and your research, but which are not useful in other fields, for example clone, dissect, isotype, infuse.
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1. General introduction and overview The impact tests used in this work were a modified
 version of… All reactions were performed in a 27 ml glass reactor… Both experiments were performed in a greenhouse so that… The cylindrical lens was obtained from Newport USA and is shown in Fig. 3. The material investigated was a standard aluminum alloy; all melts were modified with sodium. Topographical examination was carried out using a 3-D stylus instrument.
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2. Supply essential background information
 As well as describing standard procedures and techniques you may need to describe the equipment/apparatus or instrument you used or constructed. In order to do this accurately you need good control over the language of spatial location. Make sure you know how to use the words/phrases in the next slide.
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2. Supply essential background informationopposite
 out of range (of)belowaboveparallel (to/with)on the right/left(to) bisectnear side/endsidedownstream (of)boundaryon the front/backhigher/lowerhorizontalcircularequidistanton either sideis placedis mounted (on)is aligned (with)extendsis attached to
 facingwithin range (of)underoverperpendicular (to)to the right/left(to) convergefar side/endedgeupstream (of)marginat the front/backupper/lowerverticalrectangularequally spacedon both sidesis situatedis coupled (onto)is connected (to)is surrounded (by)is covered with/by
 underneathon top (of)adjacent (to)(to) intersecttipborderin the front/backinner/outerlateralconicalon each sideis locatedis fastened (to)is fixed (to)is fitted (with)is joined (to)
 endin front (of)occupiesis positionedis embeddedis encased (in)
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3. Specific and precise detailsThese verbs fall into three categories: the first includes general verbs used in academic research, such as attempt, consider, conduct, determine, investigate, report, suggest, verify, and these can be found in the Introduction vocabulary list. The second category contains technical verbs which are specific to your field and your research, but which are not useful in other fields, for example anneal, calibrate, centrifuge, dissect, fertilise, ionise, infuse. These will not be given here because they are not generally useful. The third category is a set of less technical verbs that specify what was done or used, such as calculate, extract, isolate, formulate, incorporate, modify, plot, simulate. These usually occur in the passive (was/were isolated) and can be found in the vocabulary list next.
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3. Specific and precise detailswas adaptedwas addedwas adoptedwas adjustedwas appliedwas arrangedwas assembledwas assumedwas attachedwas calculatedwas calibratedwas carried outwas characterizedwas collectedwas combinedwas computedwas consolidatedwas constructedwas controlledwas convertedwas createdwas designedwas derived
 was dividedwas eliminatedwas employedwas estimatedwas exposedwas extractedwas filteredwas formulatedwas generatedwas immersedwas inhibitedwas incorporatedwas includedwas insertedwas installedwas invertedwas isolatedwas locatedwas maintainedwas maximizedwas measuredwas minimizedwas modified
 was operatedwas optimizedwas plottedwas positionedwas preparedwas quantifiedwas recordedwas regulatedwas removedwas repeatedwas restrictedwas retainedwas sampledwas scoredwas selectedwas separatedwas simulatedwas stabilizedwas substitutedwas trackedwas transferredwas treated
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4. Justify choices made
 becauseby doing…, we were able tochosen for (+ noun)chosen to (+ infinitive)for the purpose of (+ -ing or noun)for the sake of (+ -ing or noun)in an attempt to (+ infinitive)in order to (+ infinitive)it was possible to (+ infinitive)offer a means of (+ -ing)one way to avoid...our aim was to (+ infinitive)
 provide a way of (+ -ing)selected on the basis of…so as to (+ infi nitive)so/such thatso (+ -ing )thereby (+ -ing )therefore*thus (+ -ing)to (+ infinitive)to take advantage ofwhich/this allows/allowed etc.with the intention of (+ -ing)
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5. Indicate that appropriate care was taken
 accuratelyalwaysappropriatelyat leastboth/allcarefullycompletelyconstantlycorrectlydirectly
 every/eachexactlyentirelyfirmlyfrequentlyfreshlyfullygentlygoodidentical
 immediatelyindependentlyindividuallyneveronlypreciselyrandomlyrapidlyreliablyrepeatedly
 rigorouslyseparatelysmoothlysuccessfullysuitablytightlythoroughlyuniformlyvigorouslywell
 Most of the items in the box below are in adverb form, but they also occur in adjective form (e.g. accurate).
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6. Relate materials/methods to other studiesThere are three ways in which you might want to relate your materials/methods to those used in other studies.
 Option 1: The procedure/material you used is exactly the same as the one you cite. as reported by/inOption 2: The procedure/material you used is similar to the one you cite. essentially the sameOption 3: The procedure/material you used is significantly different from the one you cite. a novel step was… / although in many ways similar
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7. Indicate where problems occurredminimize problem it is recognized that, less than ideal, not perfect, not identical, slightly problematic, rather time-consuming, minor deficit
 minimize responsibility necessarily, limited by, impractical, as far as possible, (it was) hard to, (it was) difficult to, unavoidable
 maximize good aspects acceptable, fairly well, quite good, reasonably robust, future work should…
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7. Indicate where problems occurred Inevitably, considerable computation was involved. Only a brief observation was feasible, however, given the number in the sample. Although centrifugation could not remove all the excess solid drug, the amount remaining was negligible. Solutions using (q = 1) diff ered slightly from the analytical solutions. Continuing research will examine a string of dc-dc converters to determine if the predicted effi ciencies can be achieved in practice. While the anode layer was slightly thicker than 13 μm, this was a minor deficit.
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The Methodology Model
 Writing a Methodology section
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