Research Methods
                                                                                        Guidelines


RESEARCH METHODS II
INTRODUCTORY GUIDELINES ON LABORATORY COURSE WORK

Experimental reports must conform to a standard format.  The basic ground rule is - an experimental report should contain sufficient information for the experiment to be replicated exactly. In other words, a fellow scientist should be able to take the report and use it to repeat the experiment in just the same way as it was performed originally.  There may, of course, be occasions when this requirement is unrealistic, but there are good reasons for adhering to it as closely as possible:

(i) It ensures that reports contain sufficient detail for readers to assess the competence and worth of the work with accuracy, without getting lost in irrelevant detail.

(ii) Occasionally a finding is reported which is of such novelty and importance that it should be replicated as closely as possible to confirm the result.  The person carrying out the experiment is obviously not in the best position to judge the novelty and importance of his/her work.

(iii) Many important findings have come from experiments which do not replicate a reported experiment, but modify it in some way which is expected to be meaningful.  This would obviously be impossible if the original report was too sparse or vague in the first place.

In general, an experimental report is broken up into the following parts:


Title.


Abstract.


Introduction.


Method: 
(a) Subjects.

        


(b) Design.

        


(c) Materials.




(d) Procedure.


Results.


Discussion. 


References.


Appendices.

In published articles, and occasionally in Lab Reports, the order may be changed slightly, or some sections may be merged together, or additional sections added.  Nevertheless, try to use this arrangement as the 'blueprint' for your reports.  The content of each of these sections will be described below.

Title

 The title should express in the clearest possible manner the nature of the experiment.  It should not be too long, perhaps 20 words at the most, but should mention the specific issues addressed in the report.

Abstract
 This should be a brief summary of the report's contents, in no more than 200 words (and 100 words is good).  Its purpose is to give the reader sufficient information to decide whether or not the report or article is close enough to his/her interests to warrant further attention.  Anyone hoping to keep up to date with the scientific literature is forced to be highly selective in their journal reading, and titles alone can be ambiguous or misleading.  The idea behind including this section in the report is to give students practice in the difficult but very useful skill of summarising succinctly the essence of a lengthy and detailed report.

The abstract should mention the purpose of the experiment, the method used (by name only, if possible), the major results found, and the most important conclusions drawn from them.  The major results are described in simple words (e.g. ‘The drugged subjects  performed significantly better than the  placebo subjects’). Details of statistical tests are not given. Also, procedural details like number of stimuli or number of subjects are not given.

Introduction

 In a journal article, this section usually begins with a review of the area of psychology to which the work relates, outlining previous findings and theories related to the problem under investigation.  Students will naturally not be sufficiently familiar with the literature to write a detailed review along these lines, but a brief attempt should be made.  References to previously published work, either individual articles or textbooks, should be given in the following manner: 'Bloggs (1980) has shown that...', 'According to Smith and Jones (1979)...',  'Previous findings (Brown,  1965, cited in Bloggs, 1980)...',  etc. Do not quote titles of papers in the main body of the text. Only give initials to distinguish authors with the same surname: “As found by B. Jones (1965), Smith (1972), and S. Jones (1991) . . “ . The full reference should be given in the Reference section (see below).  Whenever the published work of another scientist is described, it should be attributed to him/her in this way. This is very important, because the reader can then distinguish between original contributions of the author and those made by someone else. He/she can also, if interested, follow up the reference and read the source of the material for himself/herself.

The Introduction section should conclude with a succinct statement of the purpose of

the experiment. It should describe the possible outcomes of the experiment and state exactly what inferences would be drawn from each.  This not only makes the motivation for the experiment clear, but also makes a smoother transition into the Method section. State your predictions, but just in plain English: The ‘null hypothesis’ and ‘alternative hypnothesis’ or ‘experimental hypothesis’ should not be explicitly given as such.

In total, one or two sides of introduction is fine.

Method

 This section is usually divided into four parts:

(a) Subjects (also can be called Participants, different journals differ in their practice on this label)

 A brief description should be given of the people or other organisms from which the data were collected, and how they were assigned to groups (e.g. randomly).  Mention the number of subjects used, and any attributes which might affect the generality of the inferences which can be made from the result.  For example, in the case of human subjects it is usual to give their ages (or an age range) and sexes, and to specify whether they were familiar with the purpose of the experiment.

Remember that subjects were NOT randomly selected (it takes a lot of effort to genuinely randomly select subjects), though they should be randomly assigned to groups. If there was a definite system for recruiting subjects this would be mentioned; otherwise, it is sufficient just to describe their characteristics as above.

(b) Materials
Describe the materials and apparatus, using sentences rather than bare lists of items.  You do not need to mention everyday items like pens or paper. If unusual apparatus was used this would be described, but this point does not apply to the practicals you will be doing for this course.  If you construct any materials or stimuli for an experiment, describe the criteria you used in constructing them.  For example, if you are asking subjects to memorize a set of words, how did you select the words? (You did not select the words just “randomly”.) What are their relevant characteristics?  If different subjects heard different lists of words, how did you assign words to lists and lists to subjects?  If you are using materials that have already been used in previous research, you can simply name where you got the materials from and give a few examples.

(c) Design.  

What were the independent variables? What were the levels (values) of the independent variables?  How were subjects allocated to different conditions (e.g. randomly, matched, all subjects did all conditions) ? (If this point has been covered in the subjects paragraph, no need to repeat the information here.)  What were the dependent variables? If special experimental techniques were adopted to isolate, identify, or balance out experimental variables (such as fatigue, practice, and motivation), these should be described, and the reasons for using them given.

 (d) Procedure
A precise description should be given of the method used to carry out the experiment, bearing in mind the requirement that the description should be sufficiently detailed for another scientist to repeat the procedure exactly.  Obviously one cannot include every minute detail (was the sun shining through the Lab window?), but include any information which is thought to be relevant to the outcome of the experiment.  Good judgement of what to include is partly a matter of experience.   For instance, sunshine through the window may not be relevant in an experiment on thinking, but it may be relevant in a perception experiment.  If standard instructions were given to the subject, you might include a verbatim copy of them; if the instructions were long, you would only include them in the Appendix. Describe what actually happened, not what was meant to happen, and use the past tense throughout.

Results
This section should not consist of cut and pastes from computer output. You will be given example results sections for each module; follow these examples closely. Remember that this section is concerned only with reporting the results as they were obtained. It should not include any discussion or interpretation of the data.

Discussion
In this section the implications of the results should be discussed:

(i)  Refer back to aims and predictions made at the end of the Introduction section. 

(ii) State what your main findings were, e.g. which conditions were different from which others, but WITHOUT re-stating exact means, inferential statistics, or p values. (iii) Relate the findings to current theories bearing on the problem.

(iv) Any inconsistencies or apparently inexplicable features in the data should be explained or interpreted. 

(v) If the data are inconclusive, suggest improvements in the materials or experimental design which might have a favourable effect on the outcome. 

(vi) If your results were unexpectedly nonsignificant that means the experiment could be made more sensitive by running more subjects.  If your results were significant, as you expected, there is no point in suggesting simply running the experiment again with more subjects - the experiment was already sensitive enough.

(vii) Let us say a difference between two groups is significant and subjects have been randomly assigned to groups. Then individual differences between subjects - their IQ, their memory abilities, their personalities, their socioeconimic status, etc, etc - do not compromise the results in any way. Because subjects have been randomly assigned to groups, these factors are only randomly different between the groups.  They could produce a significant difference only by chance, which is exactly what the statistical tests are testing for.  So do not cite such factors as a problem for your experiment.

(viii) Almost inevitably, experiments answer some questions and raise others.  Try to suggest some new future experiments which might shed more light on the problem in hand.

(ix) The Discussion should end with a short final statement of what conclusions, if any, can be drawn on the basis of the results, and the arguments used to support them in the discussion.

Appendices 

There will generally be three: one consisting of raw data; another consisting of statistical output or calculations; and another, giving details of experimental design or materials which would be too lengthy to include in the Method section eg. in a word-naming experiment, a full list of the words used might be included.  In general, journal articles do not often include such full Appendices, but they are necessary here because the report constitutes a teaching and learning exercise, and the teaching staff need as much information as possible to correct mistakes when they occur. 

References 

All work cited briefly in the report should be cited in full here. This makes the report more useful both to the reader and the author - both can follow up interesting ideas attributed to named authors.  If you have not read a paper directly yourself, list it as “cited in...” wherever you saw it referred to.

References should be listed in alphabetical order according to author surname.  The conventions are easily learned.  For a typical book, the reference would be:

Kling, J.W., Riggs, J.A.  (1972) Experimental Psychology. London, Methuen.

In general:

<AUTHOR SURNAME,   INITIALS>   (DATE) <BOOK   TITLE>. <PLACE   OF PUBLICATION>, <PUBLISHER>.

For a typical article, the reference would be:

Miller, G.A.  (1956) The magical number seven, plus or minus two: some limits on our capacity for processing visual information. Psychological Review, 63, 81-97.

In general:

<AUTHOR SURNAME, INITIALS> (DATE) <ARTICLE  TITLE>. <JOURNAL  NAME>, <VOLUME NUMBER>, <PAGE REFERENCE>.

Do not use abbreviations for the names of journals. 

If you have acquired information because someone has told you it, just reference this in the body of your text and not in the bibliography section. Verbal information is referenced in this way: “… but Bloggs and his team found that subliminal perception did not occur under these conditions (J. C. Bloggs, personal communication, 20 November, 2000).” Note that you give initials and as exact a date as possible. When citing merely verbal information you should check with the source that they are happy to be cited using the phrasing that you use. Treat electronic correspondence, such as E-mail messages and conversations via bulletin boards and electronic discussion groups, as personal communications, cited only in the text, in the style just given.

If you find information on a Web site, in the bibliography give the full Web address and the date that you accessed the pages. For example, in the text you might say “ . .. Graduate Membership of the BPS requires an Honours level grade (British Psychological Society, 2001).” In your bibliography, you would cite it as:

British Psychological Society (2001). http://www.bps.org.uk/howtojoin/howtojoin1.cfm#graduate. Accessed 23 August, 2001. 

If there are no people or organizations to serve as obvious authors, simply give the title of the page, entered into your bibliography alphabetically according to the first word. For example:

New drug treats phobics. (2001). http://www.phobia.org.uk  Accessed 19 August 2001.

In this case, use a short title in the text, e.g. “… it seems this class of compound requires further investigation (“New drug,” 2001).”

General

The essence of the report should  be clarity and brevity.  The style should be clear and lucid, keeping strictly to the issues raised.  Call different groups of subjects by meaningful names, e.g. the shocked and unshocked groups (if some subjects were given an electrid shock and some were not).  Calling groups by numbers (‘group 1’, ‘group 2’) or abbreviations (‘S’, ‘NS’) makes the report harder to follow. As a general rule, try to keep sentences as short as possible – check for long sentences: if you replace a comma with a full stop, does it read better?  Clarity can be improved by deleting sentences which are simply repeating in different words what you have already said. It is surprising how many words are redundant, and how much easier the report is to read with redundant words removed! 

Write in grammatically complete sentences. If your sentence contains a verb as a participle (i.e. in stem+ING form: illustrating, meaning, implying, etc) not preceded by "be" in one of its forms (is, am are, etc), the sentence is not complete for the purposes of formal writing. “Meaning the theory was rejected” is not a complete sentence. (“These results led to the rejection of the theory” is a complete sentence.) Also remember “stimuli” is plural, “stimulus” is singular; “data” is plural (“datum” is the singular).

Try to be as objective and detached as possible, drawing only those conclusions which are warranted from the experimental results.  Experiments never set out to 'prove' or 'disprove' a particular theory, only to 'test' it.  Avoid over-generalisation and speculation. In short, the writing of an experimental report, in any science, requires disciplined, rigorous thinking.  There is no room for the sloppy or the irrelevant.  It will be helpful to look at how articles in standard psychological journals are written eg. the Quarterly Journal of Experimental Psychology.

Similar considerations apply to details of style.  Avoid stereo-typed phrases and slang.  Exclude the use of 'I' and 'we' as far as possible.  The emphasis should be on impersonal objectivity and clarity of expression.  The aim is to get your message across with the least effort for the reader, so style should aid the transmission of information, not impede it.

None of this is to deny that there is a great deal of creativity and imagination involved in designing and carrying out experiments, and writing up experimental reports.  To give obvious examples, these qualities are needed to think up further experiments, improve the design, see the relevance of the results to important theories and principles in psychology, or devise simple but effective figures to supplement the text.

The length of an experimental report will vary according to the nature of the material involved, but as a general rule it should cover about six sides of A4 paper. 

