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Aim

The purpose of this paper is to provide an
overview of the process and stages involved in
developing a research idea from its inception to
realisation. It is not designed to be an all
encompassing summary of the research proc-
ess. It provides a brief guide to the most com-
mon sequence of stages involved in the
development of a research idea into a viable
research proposal. Useful references for further
reading on important issues that are beyond
the scope of this article are also provided.

Familiarity with the topic

Research projects should be built on the foun-
dations of knowledge accumulated from previ-
ous studies.’ A thorough understanding of the
topic to be researched is essential. To advance
the boundaries of knowledge within a specific
area, it is necessary to know the status quo
within that area. This will include familiarity
with the theory and terminology underlying
that topic. A literature search is normally
carried out before the start of the study. It is
unlikely that reference books will contain the
latest information on a topic because of the
time it takes for publication. The approach
taken in the study will be influenced by an
evaluation of the latest findings from journal
articles and conferences. Fortunately, the tech-
nology available today means the literature can
be searched, and often journal articles ob-
tained, with relative ease.

Reviewing the literature

Most literature searches begin with one of the
many electronic databases available, using the
author’s name or a combination of carefully
selected keywords. Individual databases are
limited as to which journals are listed. Within
sports and exercise science, Sports Discus and
Medline are widely used. To avoid missing per-
tinent articles, it is suggested that a number of
electronic databases are searched. Medline
covers biomedically orientated journals, Sports
Discus covers sport and exercise orientated
sources, and the Science Citation Index covers
scientific articles in general. In addition, the
National Sports Medicine Institute has re-
cently released the Sports Medicine and
Related Topics (SMART) database of journal
articles, which covers all aspects of sports and
exercise science and medicine from 1985.

Addresses for these databases on the internet
are: for Medline, http://www.ncbi.nlm.nih.gov/
PubMed/medline.html; for the Science Cita-
tion Index (United Kingdom higher education
institutions only), http://www.bids.ac.uk/; for
SMART, http://smart.nsmi.org.uk.

Most universities offering courses in sports
and exercise science courses have access to
Sports Discus available on a centrally accessed
CD-ROM. Further relevant papers may be
obtained by studying their reference lists.
Papers that provide a critical review of the topic
are also very useful. Many journals such as
Sports Medicine specialise in reviews, although
these can also be found in other mainstream
journals such as the British Fournal of Sports
Medicine, Medicine and Science in Sports and
Exercise, and Fournal of Sports Sciences. If the
library does not hold a particular journal, it
should be possible to obtain issues through the
university’s interlibrary loan service, although
this is expensive and may limit the number of
papers obtained.

When writing a review paper or conducting a
more sophisticated empirically based review,
such as a meta-analysis, it is important to
endeavour to obtain all papers asking a given
research question,” whether they are published
or not. Although this may not be practically
possible, the researcher should be careful not to
select only those papers that are easiest to
obtain as this may bias the review. Hence, fur-
ther steps should be taken to obtain more elu-
sive papers and/or obtain a random selection of
relevant papers. Rosenthal’ has written a com-
prehensive paper on bibliographic retrieval for
researchers wishing to conduct a meta-analysis.

The research hypothesis and rationale
The typical empirical journal article and
research proposal commences with a brief
literature review to provide the background
and rationale for the research. Questions that
remain unanswered, or findings that need
clarifying, are often highlighted here. This
leads into explicit statements about the
importance and necessity of the planned
research.

Once the research problem has been stated,
the hypothesis is normally presented.* How-
ever, often, hypotheses are not stated in
research papers, primarily because of authors’
assumptions that the reader can implicitly
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determine the hypotheses being tested from the
description of the purpose or statement of the
problem, which is most commonly stated at the
end of the introduction.’

The expected results form the research
hypothesis. For example, it may be hypoth-
esised that the mean cholesterol levels of
trained men are lower than those of sedentary
men. This is a research hypothesis, as it states
what the results are expected to be. Conversely,
the null hypothesis often states what the
researcher does not expect to be the case. Its
purpose is for use in the statistical test of
reliability of results. It usually, although not
always,' states that there are no differences
between treatments, or that there is no relation
between variables.* For example, the null
hypothesis for the above study may state that
there is no difference between the mean
cholesterol levels of trained and sedentary
men. If the null hypothesis were true, any
observed differences would be due to chance
alone, and the statistically non-significant
differences that existed in the sample would
not be inferred to exist in the population. Huck
and Cormier' (chapters 7 and 8) give a detailed
description of the different forms of hypotheses
and the stages of hypothesis testing.

The design of the study

A study should be designed to answer the
research question being asked. A thorough
evaluation of the literature can help the
researcher avoid repeating design mistakes that
have been made in the past. Theoretically,
research studies should become better and bet-
ter with time as past mistakes are rectified and
studies become more and more robust. How-
ever, this is generally not the case as in reality
each study is a new and novel endeavour.’

TYPES OF STUDY

As in medical research, broadly speaking the
types of study used in sports science research
can be split into two groups: observational and
experimental.’

Observational design

In observational studies, the participants re-
ceive no treatment or experimental manipu-
lation. As the name suggests, the variables of
interest are recorded from the participant with
no attempt to influence the variables in any
way. This is a descriptive study. In observa-
tional studies, the researcher analyses the data
with the aim of determining differences or
relations between variables and reasons why
they do or do not exist. In experimental
studies, the effect of treatment or manipulation
of the independent variable is examined.’
Examples of observational studies include
those that have recorded skinfold levels and
other estimates of body fat,”” or the measure-
ment of body fat and physical activity in
children to assess whether there is a relation
between the two.'’ ' In the latter examples, if
the participants had received an aerobic train-
ing programme to assess the effects on body
fat, the independent variable in the study
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would have been directly manipulated and the
study would be experimental in nature."

Experimental design
If the study has an experimental design—that
is, one of the independent variables is to be
manipulated, it is important to be sure that any
observed changes in the dependent variable—
for example, power output—are due to the
experimental treatment—for example, creatine
ingestion—and not due to chance, growth,
learning, or other extraneous factors. For
example, in a study to investigate the effects of
creatine supplementation on maximal anaero-
bic capacity—for example, that of Worth ez
al®—a control group was necessary to separate
the treatment effect from any other causes that
may have improved performance. A placebo
group was also included in the above study to
determine whether any improvement in per-
formance was due to the creatine supplementa-
tion or to a psychological effect.*

There are situations in which the inclusion of
a placebo is not possible. For example, in stud-
ies in which the treatment is obvious to the
participant (and the investigator). An example
of this is a study to examine the effects of cryo-
therapy on exercise induced muscle damage
and the soreness that accompanies it—for
example, the study of Eston and Peters.'" In
this study, the control group had no treatment
for the symptoms of delayed onset muscle
soreness, while the treatment group received
cryotherapy by immersing the damaged arm in
cool water for a limited period of time on sev-
eral occasions after the eccentric exercise bout.
It was not possible to have a placebo group in
this study because it would be very clear to the
participants what treatment they were receiv-
ing.

Repeated measures and independent
groups design

Experimental studies can be conducted using
separate groups for treatment, control, and
placebo conditions (independent groups de-
sign) or by using the same group for all condi-
tions (repeated measures design). The option
chosen depends on the design of the experi-
ment. There are advantages and disadvantages
to each method.

REPEATED MEASURES DESIGN

In a repeated measures design, the same group
is tested under all conditions. The experiment
is more powerful, as the within group varia-
bility due to individual differences is removed"
and thus the number of participants (n) in each
condition can be smaller than if separate
groups are required for each condition. How-
ever, the commitment required from each par-
ticipant is greater. In addition, there may need
to be a large gap between conditions because
there may be long lasting effects that may
remain during the subsequent condition. For
example, if the treatment is a drug, it may
remain in the participant’s system after the
drug course has finished. It is important that
the drug is completely flushed out from the
system or it may affect the results from the
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control or placebo condition. An example of
this type of study is that of Head et al.'® In this
study, all participants received two types of
-blockers and a placebo for five days in a dou-
ble blind randomised cross over design. A
minimum of two days was allowed for wash
out.

For many studies a repeated measures design
is the best tool for tackling the research
question. In a study of this nature, in which the
same group of participants are exposed to sev-
eral conditions, it is essential that the order in
which they are exposed to the conditions is
randomised.’ This helps control for any learn-
ing effect or acclimatisation related to the test-
ing procedure. For example, when the effects of
practice in using ratings of perceived exertion
(RPE) to regulate exercise intensity were
assessed, healthy'” and blind participants'® per-
formed bouts of exercise at randomised RPEs.

INDEPENDENT GROUPS DESIGN

If two or more independent groups are used in
a study, the groups should be similar except for
the factor that is being investigated. For exam-
ple, if the treatment group is comprised of
young men, the control group should also con-
sist of young men, not older men or young
women. Ideally the participants should only
differ with respect to the variable of interest.
The method of allocating participants to
groups must not be affected by the characteris-
tics of the participants, therefore each partici-
pant should have an equal chance of being in
any group. Bland’ (chapter 2) describes various
methods of randomly allocating participants to
groups. There are numerous examples of
random assignment of participants to inde-
pendent groups—for example, Doyle and
Parfitt' and Ehrlich and Haber.”

The equivalence of the groups with respect
to various measures can be checked before
treatment by simple independent groups 7 tests
or, in the case of more than two groups, by a
one way analysis of variance. Provided that
there is sufficient power to detect differences
that are meaningful, these tests can provide an
assurance of the equivalence of the groups.
Alternatively, but less commonly, the investiga-
tors may adjust the scores after treatment on
the basis of differences in the groups’ scores
before the test by using analysis of covariance
procedures—for example, the study of Eston ez
al”' In this study, scores on muscle strength
after treatment were adjusted for each group
using the score obtained before the test as the
covariate.” This reduced the possibility of the
scores obtained after treatment being influ-
enced by initial group differences.

When independent groups are used, the
commitment required from the participant is
less. Normally, he/she will experience the
procedure only once. The time taken is
therefore less, as all groups may be studied
simultaneously. However, the design is less
powerful, as the within group variability is
greater because of individual differences be-
tween groups.” This implies that more partici-
pants per group are necessary (in comparison
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with a repeated measures design) for the design
to have sufficient power.

MIXED MODEL DESIGN

Perhaps the most commonly used experimen-
tal design in sports and exercise science
research is the mixed model analysis of
variance. This contains at least one repeated
measures factor and one independent groups
factor. A typical example of this would be an
experimental study that compares effects
before and after treatment. For example, the
effects of aerobics training on peak oxygen
uptake and submaximal heart rate measures in
girls,” or the effects of a prophylactic anti-
inflammatory drug on muscle soreness after
strenuous eccentric exercise—for example, the
study of Semark ez al.** In both of these studies,
the participants were randomly assigned to an
experimental group and a control group. In the
latter study, the control group received a
placebo. There are many other examples of the
mixed model type of study.

Blind/double blind studies

In a single blind study, participants do not
know whether they are receiving the placebo or
the experimental treatment. A double blind
study is when the tester also does not know
what treatment the participant is receiving.
This strengthens the design as it also reduces
the tester’s potential influence on the partici-
pants’ results. Hence, neither the participant’s
nor the tester’s expectations of the effects of the
treatment should affect the outcome of the
study. This is obviously important in studies to
determine the effects of orally administered
substances on performance, such as in the
study by Head et al,'® which assessed the effects
of two different types of B-blocker on exercise
metabolism, or in studies to assess the effects of
oral creatine supplementation on anaerobic
capacity.”

Power of the study
There is increasing criticism about the lack of
statistical power of papers published in sports
and exercise science and psychology
journals.””*" Statistical power refers to the
probability of rejecting the null hypothesis—
that is, the probability that the study will lead to
significant results.® If the null hypothesis is
false but not rejected, a type 2 error is incurred.
Cohen® suggested that a power of 0.80 is
adequate when an alpha is set at 0.05—that is,
the risk of type 1 error, which is rejection of the
null hypothesis when it is true, is 0.05. This
means that the risk of a type 2 error is 0.20.
An important consideration in relation to the
statistical power of the study is the magnitude
of the relation or treatment effect. This is
known as the effect size. When calculated a
priori, this quantifies the degree to which the
investigator believes the null hypothesis to be
false.” Each statistical test has an effect size
index, which ranges from zero upwards and is
scale free.”® For example, the effect size index
for a correlation is simply r; no conversion is
necessary. For assessment of the difference
between two sample means, Cohen’s d, Hedges
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g, or Glass’s A can be used. These divide the
difference between two means by a standard
deviation (see Rosenthal,”® p 35). Formulae are
available for converting other test statistics—
for example, 7 test, one way analysis of variance,
and y’ results—into effect size indexes (see
Rosenthal,”® p 19).

To evaluate an effect size, some idea of its
scale is needed.”® Effect sizes are often
described as small, medium, and large. Corre-
lations (r) equalling 0.1, 0.3, and 0.5 and
Cohen’s d equalling 0.2, 0.5, and 0.8 equate to
small, medium, and large effect sizes respec-
tively. A table detailing the magnitude of other
effect size indexes equal to small, medium, and
large effect sizes is presented in Cohen.*® The
smaller the expected effect size, the larger the
sample size necessary if the study is to have
sufficient power to detect that effect size.

An example of a study in which the effect size
may be medium, could be one to assess the
effects of habitual physical activity on body fat
in children—for example, that of Rowlands ez
al.” In this study, there was a moderate corre-
lation between habitual physical activity and
body fat, corresponding to a medium effect
size. A large effect size may be expected in a
study to assess the effects of a very low energy
diet on body fat in overweight women; an
example is the study of Eston ez al.” In this
study, a greatly reduced energy intake (daily
intake 1695 kJ a day for six weeks) resulted in a
substantial decrease in total body mass and
percentage body fat.

The effect size should be estimated during
the design stage of a study. This allows the
determination of the sample size required to
give adequate power for a given alpha. Hence,
the study can be designed to ensure it has suf-
ficient power to detect the effect of interest—
that is, minimising type 2 error. A simple table
detailing sample sizes necessary to detect
small, medium, and large effect sizes, with a
power of 0.80 and an alpha of 0.05, is
presented in Cohen.” This table covers eight
statistical tests including the difference be-
tween independent means, product-moment
correlation, %°, and one way analysis of
variance. More detailed descriptions of power
analysis and methods for determining the sam-
ple size necessary in more complex tests can be
found in the texts by Cohen™ and Stevens."”
Power calculations can also be carried out on
interactive sites on the internet—for example,
http://members.aol.com/johnp71/
javastat.html#Power.

When empirical data are available, this can
sometimes be used to estimate the effect size
for a study. However, for some research
questions it is difficult to find enough infor-
mation to estimate the expected effect size.
Here, the expected effect size may be difficult
to calculate because of the limited number of
studies that provide empirical information on
the topic, or there may be insufficient detail
provided in the results of the relevant studies.
To enable comparison of effect sizes from
studies that differ in sample size, it is
recommended that, in addition to reporting the
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test statistic and p value, the appropriate effect
size index is also reported.

A review of 108 articles published in the Aus-
tralian Journal of Science and Medicine in Sport
(AJMS; now The Journal of Science and Medicine
m Sport) in 1996 or 1997 showed that the
median power to detect small, medium, and
large effect sizes was 0.10, 0.46, and 0.84
respectively.”” No study had adequate power to
detect a small effect size, 38% had adequate
power to detect a medium effect size, and 75%
had adequate power to detect a large effect size.
It is clear that, as recently as two to three years
ago, the power of studies was often not being
considered at the design stage of a study, if at all.

Ethical considerations

A further consideration in the design of a study
involves the ethics of the testing procedures.
Some journals will not accept papers unless the
study has had ethics approval from a recog-
nised ethics committee. The ethical implica-
tions of the study are dependent on the proce-
dures to be undertaken and the nature of the
participants. For example, the British Associ-
ation of Sport and Exercise Sciences (BASES)
recommend that ethical clearance should be
obtained before imposing unusual or severe
psychological or physiological stress, adminis-
tering any ergogenic aid, working with clients
with disabilities, or using biopsy or venepunc-
ture techniques.” The above list is not
complete, and where there is any doubt cases
should be looked at individually. Certain
procedures that may be approved for adult
participants may not be approved for children.
Children are recognised as a vulnerable group
with a limited comprehension capacity.”> Con-
sequently, they are unable legally to give
consent. However, it is generally accepted that
parents/guardians can give parental permis-
sion, and children who are old enough can
choose whether or not to participate.
Rowland™ (chapter 5) presents a thorough dis-
cussion on the ethical aspects of research with
children.

Whether the participants are children or not,
the relevance of each of the measures or treat-
ments should be considered during the design
stage of the research. There should be a clear
and justifiable rationale for the necessity of
invasive procedures, particularly if there are
valid alternative and non-invasive measures
available. The frequency of the invasive proce-
dures and the effect this has on the participants
should be considered.

A further ethical consideration involves the
denial of potentially beneficial treatment. For
example, in an experimental design there may
be one group of participants who receive the
treatment, one group who receive the placebo,
and one group who receive the control
treatment. Those who receive the placebo will,
by definition, think they are receiving the treat-
ment. In this case, both the placebo and control
group have been denied the treatment. It is
important to consider the ethics of denying
these groups the treatment, particularly if the
treatment is expected to be beneficial. This
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does not arise in a repeated measures design
as all participants are exposed to all treat-
ments.

A possible solution is to offer all groups the
treatment after the study. This would not be
possible with some studies—for example, when
the purpose of the treatment is to reduce the
symptoms of delayed onset muscle soreness,
because the symptoms would have dissipated by
the end of the study. However, if the effects of an
ergogenic aid were studied, the participants may
volunteer because they believe they will have the
opportunity to benefit from the ergogenic aid. In
this situation it would be possible to offer the aid
to all participants after the study. Ethically, this
may be preferable to withholding the treatment
from two thirds of the volunteers. It may also
prevent participants from withdrawing from a
study which they consider is providing little or
no benefit to them.

This issue becomes increasingly important
if the treatment is for a medical condition or
for rehabilitation. This is a common scenario
in clinical trials. It has been argued that with-
holding a potentially beneficial treatment from
patients is ethically justified, as any biologi-
cally active treatment is also potentially
harmful. Hence, the benefits need to be
conclusively demonstrated in properly con-
trolled trials before general administration.’
The ethics of withholding treatment clearly
depend on the type of treatment and partici-
pants involved.

Logistics

Before a study is embarked on, it is necessary to
ensure that the study is viable. This involves
making a realistic assessment of the costs, time,
and availability of the participants. If there is an
application for funding, these details have to be
approved by the host institution and the fund-
ing body. Costs will be related to the sample
size, duration of the study, equipment needed,
consumables, research assistants or other staff,
travel, conference presentations, and institu-
tional overheads.

tk;3The facilities available for conducting
the research also need to be considered. If the
study is laboratory based, it may be necessary
to book laboratory time relatively early, as
many people typically share laboratory facili-
ties. This can only be achieved if a reasonably
accurate estimate of the laboratory time
needed to conduct the research is known. A
pilot study can help answer these questions,
identify problems, and prevent or limit meth-
odological faults in the main study. Piloting
procedures are an essential part of preparing a
study.*

Most studies within sports science and
sports medicine require human participants. It
is important to consider how these participants
will be obtained and how representative of the
relevant population they are. It may be
necessary to advertise or send letters to request
participation. If this is so, consideration should
be given as to where to advertise, or where to
obtain addresses of potential participants. For
example, an advertisement in a leisure centre is
likely to attract a different type of participant
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from a similar advertisement in a doctors
surgery or outpatients clinic. The methods of
obtaining participants will be largely deter-
mined by the population the sample is
supposed to represent. For some studies, it is
acceptable to use the most convenient sample
of sports and exercise science undergraduates,
but this is not appropriate for all proposed
research.

Expected outcomes

During the planning stages of the study, the
potential benefits should be considered. The
expected outcomes are strongly linked with the
literature review, hypothesis, and rationale. A
useful exercise is to plot a graph of the expected
outcomes for each group. This also helps to
identify the most appropriate statistical analysis
of the prospective data. An assessment of the
expected outcomes and the potential value of
these outcomes will help show whether or not
the study is worth while.

Summary

We have considered some of the most impor-
tant factors involved in designing a viable study
that will adequately address the research ques-
tion. Although we do not profess to be experts
in all aspects of the above, we have learned
through experience that attention to many of
the above points will help to avoid frustration
during the experimental process and when the
study is presented for external review and sub-
sequent presentation and publication. Good
luck in your research.

1 Huck SW, Cormier WH. Reading statistics and research. New
York: Harper Collins College Publishers, 1996.
2 Rosenthal R. Writing meta-analytic reviews. Psychol Bull
1995;118:183-92.
Rosenthal MC. Bibliographic retrieval for the social and
behavioural scientist. Research in Higher Education 1985;22:
315-33.
Thomas JR, Nelson JK. Research methods in physical activity.
Champaign, IL: Human Kinetics, 1990.
Bland M. An introduction to medical statistics, 2nd ed. Oxford:
Oxford Medical Publications, Oxford University Press,
1996.
Durnin JVGA, Womersley J. Body fat assessed from total
body density and its estimation from skinfold thickness:
measurements on 481 men and women aged from 16 to 72
years. Br J Nuwr 1974;32:77-97.
Jackson AS, Pollock ML. Generalized equations for predict-
ing body density of men. Br ¥ Nuzr 1978;40:497-504.
Eston, RG, Fu F. Fung L. Validity of conventional anthro-
pometric techniques for estimating body
composition in Chinese adults. Br ¥ Sports Med 1995;29:
52-6.
Eston RG, Evans R, Fu F. Estimation of body composition
in Chinese and British males by ultrasonic assessment of
segmental adipose tissue volume. Br ¥ Sports Med 1994;28:
9-13.
10 Rowlands AV, Eston RG, Ingledew DK. The relationship
between activity levels, body fat and aerobic fitness in 8-10
year old children. ¥ Appl Physiol 1999;86:1428-35.
Taylor W, Baranowski T. Physical activity, cardiovascular fit-
ness and adiposity in children. Res Q Exerc Sport 1991;62:
157-63.
Epstein LH, Wing RR, Koeske R, ez al. Comparison of life-
style change and programmed aerobic exercise on weight
and fitness changes in obese children. Behavioural Therapy
1982;13:651-65.
Worth SJ, Eston RG, Lemmey AB. Effects of oral creatine
supplementation on anaerobic capacity in young trained
men and women. ¥ Sporzs Sci 1999;17:565-6P.
14 Eston RG, Peters D. Effects of cold water immersion on the
symptoms of exercise-induced muscle damage. ¥ Sporzs Sci
1999;17:231-8.
Stevens J. Applied multivariate statistics for the social sciences,
3rd ed. Mahwah, NJ: Lawrence Erlbaum Associates, 1996.
16 Head A, Maxwell S, Kendall MJ. Exercise metabolism in
healthy volunteers taking celipropol, atenelol and placebo.
Br ¥ Sports Med 1997;31:120-5.

17 Eston RG, Williams JG. Reliability of ratings of perceived
effort for regulation of exercise intensity. Br ¥ Sports Med
1988;22:153-5.

W

u s

(=)}

o«

=l

1

—_

1

[N}

1

W

1

W



64

18 Buckley JP, Eston RG, Sims JW, ez al. Reliability of regulat-
ing exercise intensity using a braille ratings of perceived
exertion scale with blind subjects. Med Sci Sports Exerc
1999;31:S113.

19 Doyle ], Parfitt G. The effect of induced mood states on
performance profile areas of perceived need. ¥ Sports Sci
1999;17:115-27.

20 Erhlich D, Haber P. Influence of acupuncture on physical
performance capacity and haemodynamic parameters. Inz ¥
Sports Med 1992;13:486-91.

21 Eston RG, Finney S, Baltzopoulos V, ez al. Muscle soreness
and strength loss changes after downhill running following
a prior bout of isokinetic eccentric exercise. J Sports Sci
1996;14:291-9.

22 Vincent WJ. Sratistics in kinesiology. Champaign, IL: Human
Kinetics, 1995:189.

23 Welsman JR, Armstrong N, Withers S. Responses of young
girls to two modes of aerobic training. Br § Sports Med
1997;31:139-42.

24 Semark A, Noakes TD, St Clair Gibson A, et al. The effect
of a prophylactic dose of flurbiprofen on muscle soreness
and sprinting performance in trained subjects. ¥ Sporzs Sci
1999;17:197-203.

25

26
27

2

[ee]

2

°

30

31

3

LS

Eston, Rowlands

Christensen JE, Christensen CE. Statistical power analysis
of health, physical education and recreation research. Res Q
1977;48:204-8.

Cohen J. A power primer. Psychol Bull 1992;112:155-9.

Speed HD, Anderson MB. Power, effect size and the
misinterpretation of statistical inference in exercise
science. 1998 Australian Conference of Science and Medicine
in Sport. Bruce, Australia: Sports Medicine Australia,
1998:215P.

Rosenthal R. Meta-analytic procedures for social research
(revised edition). Newbury Park, CA: Sage, 1991.

Eston RG, Shephard S, Kreitzman S, et al. Effect of
very low calorie diet on body composition and exercise
response in sedentary women. Eur § Appl Physiol 1992;65:
452-8.

Cohen J. Statistical power analysis for the behavioural sciences,
2nd ed. Mahwah, NJ: Hillsdale, Lawrence Erlbaum
Associates, 1988.

BASES, British Association of Sport and Exercise Sciences.
Code of conduct. Headingley, Leeds: BASES, 1995.

Rowland TW. Developmental exercise physiology. Champaign,
IL: Human Kinetics, 1996.

Ties Single motif
Multi motif
Wire - 4 inches high
Wire - 3 inches high

Blazer badge

New stock to order

UK. (Tel: 01744 28198)

BASM Merchandise 2000

Sweaters Lambswool fine knit, V-neck or round £32 + £3 p&p
neck with small motif. Machine washable.
State colour and chest size required.

Sweatshirts With small motif. £25 + L3 p&p
State colour and chest size required.

Polo shirts With small motif. £23 + £3 p&p

State colour and chest size required.
Some education polo shirts in cream
and grey are also available at the same price.

Send orders to John H Clegg JP BSc LDS RCS Eng, Hon Secretary,
Birch Lea, 67 Springfield Lane, Eccleston, St Helens, Merseyside WA10 5HB,

£6 + £1.50 p&p
£6 + £1.50 p&p
L5+ £1.50 p&p
L5+ £1.50 p&p




