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Introduction

The main aim of a student in professional school,
e.g. medical school, is to acquire professional skills.
That goal is furthered during internship or resi-
dency periods. During these periods, research is
encouraged, but only a minority of students or
residents actually pursues research training or a
research project. Many students and trainees,
however, would like to understand research prin-
ciples and procedures, or are simply intrigued by
research. Sometimes the initial question is simply:
what is research and would I enjoy being involved
in experimentation? Many times a student who
asks these questions wishes to understand the
basics of research and may find her/himself dis-
satisfied with the rather limited formal education
received from undergraduate, graduate and
practice-oriented postgraduate schooling. Students
interested in research occasionally approach a
faculty member at their institution with hopes of
being introduced to experimentation. Senior inves-
tigators have limited time with which to introduce
the neophyte to the fundamental structure and
especially the general ideas behind research. It is
helpful for a researcher to have a bibliography of
worthwhile readings to offer a student who wishes
to acquire a basic background.

Furthermore, some students find themselves at
institutions where there is little investigation done
in their area of interest. Others may be at institu-
tions which are not research centres. They might
approach directors ofstudent's education, or direc-
tors of residency programmes who are not neces-
sarily researchers but would like to guide the
student or trainee. These students might be motiv-
ated to do independent reading and would also
benefit from a bibliography.

The following questions are a representative
sample which any beginning student or aspiring
researcher might find himself asking. Some of these
were actually asked by a fourth year medical
student (first author) and others were further
developed together with a supervisor (second
author). What are the underlying schools of
thought within which we function and in what ways
do they facilitate or interfere with our quest for
truth? What is truth? What is a fact? What are the
different sorts of research? What is a clinical trial?
What is the difference between a clinical trial and
an experiment? How necessary is a preliminary
literature search? How does one perform it and
what should be focused on? Given that research
involves answering some sort of question, what are
the wise ways in which to ask the question? After a
question has been refined, what are the basic
elements any research design must have? What are
the procedures central to experimentation? What is
a research design? What are the basic requirements
that a research design must meet to be valid? How
much statistics does one need to know? How does
one go about writing and publishing the research
paper? How can computers help with the data
management? How can one ethically experiment
on humans? How does one acquire funding for
research? What impact has technology had on
research? What are the different instruments used
by experimenters? Why do some investigators seem
to work mainly in the laboratory and others
function without one? Where does one look for an
investigator to do research with? Does one need a
mentor? If yes, how does one choose the most
appropriate mentor. The list of questions is poten-
tially almost infinite.
The nature of these inquiries varies from rather

broad fundamentals to more specific details, such
that they cannot be easily satisfied from one source.
Searching for a particular topic within that broad
spectrum can be tedious. Students and medical
residents may benefit from an abbreviated biblio-
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graphy which can help to focus an overwhelming
literature search. An effort was made to find an
annotated bibliography which addressed experi-
mentation fundamentals. The most recent one
found regarding this topic was from 1973. There-
fore, a more recent search was undertaken by
performing a library computer-assisted search of
the keywords: research, research design, experi-
mentation, experimental design and methodology.
An extensive list of texts and journal articles was
elicited. This annotated bibliography is a selective
sample of that list.
One of the textbooks and one of the articles is

each a more comprehensive introduction to various
aspects of experimentation fundamentals than are
the other references. It is suggested that these
would be a sound starting point. They are identified
with an asterisk.
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Anatomy of Clinical Research
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Each component of the grant application is dis-
cussed as being a potential source of grant rejec-
tion. This paper states what an application requires
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version.
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Arch Intern Med 152(3): 507-12, 1992 Mar
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Ryan-Wenger N.
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Heart Lung 21(4): 394-401, 1992 Jul-Aug
A guide to analysing research papers as based upon
the scientific method, measurement theory, research
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Dickens B., Gostin L., Levine R.
Research on human populations: national and
international guidelines.
Law, Med Health Care 19(3-4): 157-161, 1991
A review of various papers and the current legal
and political aspects of ethical positions as held by
the WHO, CIOMS, and PHS. This paper does not
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Forrester J.
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Lancet 336: 798-9, 1990 Sep 29
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and methodological considerations.
J Clin Psychopharmacol 9(5): 328-32, 1989 Oct
Drug research in women of reproductive age has
been rather restricted because of ethical concerns.
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and methodological problems of such a study.
Hellman S., Hellman D.
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clinical trial.
N Engl J Med 324(22): 1585-9, 1991 May 30
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an obligation to society as a whole, possibly at the
cost of the individual.

Passamani E.
Clinical trials - are they ethical?
N Engl J Med 324(22): 1589-92, 1991 May 30
This article offers support for the clinical trial as
being ethical.
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Durrleman S., Simon R.
When to randomize?
J Clin Oncol 9(1): 116-22, 1991
Contends the classic notion that it is important to
randomize as late as possible. Discusses how the
timing of randomization can influence certain
factors and how to decide which time is desirable
and feasible. This paper does not discuss the
fundamentals of which randomization is, or the
theory behind it.
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Fingerhut M.A., Halperin W., Okin A.
Enhancing the quality of epidemiologic studies.
J Occupational Med 33(12): 1233-5, 1991 Dec
Three suggestions are offered to improve
epidemiological studies. They include the research
protocols, dissemination of study results, and
utilizing expertise from other disciplines. There are
no suggestions regarding improvement of data
analysis.

Gurr M.
Whatever happened to the notion of controlled
experiments?
Br J Nutrition 63(2): 143-44, 1990 Mar
A general criticism of how various investigators
have been generating inadequate studies with pro-
vision of examples within the nutritional field.

Halbreich U., Bakhai Y., Bacon K., Goldstein S.,
Asnis G., Endicott J., Lesser J.
The normalcy of self-proclaimed 'normal
volunteers'.
Am J Psychiatry 146(8): 1052- 5, 1989 August
Persons without physical or mental diagnoses as
determined by brief structured interview were
assessed more extensively for current and past
diagnoses.

Jacobsen B.
Seeing the importance of blindness.
Nursing Res 39(1): 54-7, 1990 Jan
Discusses how nurses consciously omit blinding
from their research, despite the need for it.

Ott M.
Importance of the study protocol in epidemiologic
research.
J Occupational Med 33(12): 1236-9, 1991 Dec
Study protocol is assessed as being an essential
quality link between research design and execution.

Overall J.
Design issues in clinical trials.
Prog Clin Biol Res 317: 1291-9, 1989
Different phases of clinical drug development
require different types of experimental design.

Statistics

Arkin C.
How many patients are necessary to assess test
performance?
JAMA 263(2): 275-8, 1990 Jan 12
Text, various tables, and example problems are
presented which state sample size requirements
necessary to elicit significant results.

Chanter D.
Why do we need statistics?
Br J Nutrition 62(3): 527-8, 1989 Nov
Written by a statistician who assesses submitted
journal articles for statistical quality, this editorial
addresses the fundamental role of statistics in
experimentation, the need for researchers to have
background in experimental design and the disen-
chantment of scientists with statisticians. There is
no information about how to use statistical tests.

Clark V.
Sample size determination.
Plastic Reconstruct Surg 87(3): 569-73, 1991 Mar
Discusses the importance of sample size for
research quality and how to determine the neces-
sary sample size to ascertain results. The paper will
give one a functional, but not very theoretical
understanding of sample size determination.
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