
Chapter 5
Research Issues

With the trend towards larger and more collaborative, projects research
is becoming a more social activity than hitherto. This means that a
broader range of human interactions impinge on projects. In addition to
the expectations of a research supervisor, interactions with colleagues and
collaborators can play an important role.

Because research pushes beyond the known, even the best laid plans
can go awry. Some barriers can be overcome by extra effort, but it is not
uncommon for even experienced researchers to reach an impasse. In this
chapter we explore what can be done when you are stuck, and how to
recognise the symptoms of problems ahead.

Science is built on the principles of full exposition and reproducibility
so that work can be tested by others. Even so, there are occasional
well-publicised cases of scientific malpractice. We therefore consider the
general principles of scientific ethics and try to illustrate the issues that may
be faced.

5.1 Working with the research team

In the early stages of a research career, guidance will be provided by
research supervisors and advisers. The situation changes once you have
your own project, since now you will be put in the position of providing
advice and guidance to others.

The success of a project reflects on the whole research team, and it is
therefore important that a cooperative attitude prevails. Team engagement
is enhanced if there is clarity as to the roles of the different members. Indeed
it is very important that you understand the way that all the members of the
team view the project, since this could have a major impact on the dynamics
of the group and the harmony of working relations. Even if the team is only
yourself and a student, it is important that you are both aware of the relative
contributions that are expected to be made to the project.

Where a project has multiple strands, communication must be
maintained so that components can move together. Even where the same
people are involved with different facets of the work, they may not see the
interrelations and dependencies. When you have drawn up a project plan
it is useful to share it with the team so they understand your expectations.
Often they will come up with suggestions that can improve the way that
work can be done. In a similar way the team can act as a useful sounding
board when progress seems to be slipping, and may be able to provide
alternative viewpoints that illuminate the issues.
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Early in a project it is important to work out the way in which reporting
requirements are handled so that information is available when needed,
rather than having to be assembled in a rush at the expense of other
activities. Similarly it is useful to map out the expected pattern of
presentations at meetings, together with the class of publications to be
produced and the anticipated timetable.

5.2 Working with management structures

A funded project brings with it a range of internal and external interfaces
to management structures. Just to go through the formalities of accepting
a grant or contract requires working with the research support office and
possibly legal checking. Subsequently both financial and scientific reports
have to be delivered to the external agency, and there can be penalties for
noncompliance with agreements.

At the time you start to prepare proposals, it is a very good idea to gain
an idea of the structures within your institution with which you will have
to deal, and the way that they interact with outside bodies. This will enable
you to understand where you can seek advice, and where support may
be found with unfamiliar roles. Dealing with contracts gets easier with
experience, but is intimidating at first. It is likely that, at the very least, the
contract document will be need to be read by lawyers, and not uncommon
for complex negotiations to ensue.

Where there are a limited number of available funding schemes,
approaching key deadlines place great pressure on research support offices,
and it is hard to secure attention for other issues. Needs may therefore have
to be flagged well in advance so that appropriate resources are available.

For projects that form part of a larger research program, there will be
specific requirements imposed by the central managers of the program.
In particular you are likely to be reporting against milestones and
key performance indicators, as well as describing the scientific work
accomplished. The work is eased if you have a clear project plan, and
maintain a regular tracking of progress. Prior reports provide a handy
reference, but when editing look out for embarrassing oversights, such as
failure to change dates.

5.3 The impact of problems

Few research projects proceed precisely as planned, and indeed not all
changes are negative. The work may open up new possibilities that need
to be exploited within the agreed structures, or spawn a new proposal and
project. Nevertheless, a close guard needs to be maintained so that incipient
problems or slippages in progress can be recognised.
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In some cases it may be an issue of redirecting resources so that a
project component can be put back on track. However, such a shift has to
made carefully, since a change in the balance of the components can have
unexpected knock-on effects.

If you have made a critical path analysis you will be better placed to
judge whether action needs to be taken, or whether some delay can be
tolerated. Rapid withdrawal of resources can have a destabilising influence
on the research team. If a significant change is proposed you need to
make sure that everyone understands why, and should listen to alternative
suggestions that may help by viewing the issues from a different angle.

The most difficult situation to handle is where it becomes apparent that
the expected research route is not working. In this case you have to put
in effort to understand what aspect of the work is causing difficulties, so
that you can pose questions and seek advice from other workers in your
field before the situation becomes desperate. The more clearly you can
express your issues, the more likely it is that you will get helpful responses.
Whatever the advice, you need to think about any suggestions carefully,
supplementing if appropriate with your own investigations, before making
a significant change of direction. It may be that a modest reformulation of
the approach will suffice.

A necessary consequence of undertaking research is that you have to
accept the possibility that your ideas may be wrong. You are trying to
advance knowledge and have to test your conjectures and hypotheses
against rigorous tests. A dangerous position is to become so enamoured
of an idea that you seek specific information to verify the concept, rather
than accept that a broader class of tests might invalidate the idea.

5.4 Ethics in research

Jacob Bronowski in his thought provoking set of essays Science and Hu-
man Values attempts to define characteristics of the scientific enterprise.
Although framed in the 1950s, his characterisation remains the essence of
modern science:

The values of science derive neither from the virtues of its members,
nor from the finger-wagging codes of conduct by which every
profession reminds itself to be good. They have grown out of the
practice of science, because they are the inescapable conditions
for its practice. Science is the creation of concepts and their
exploration in the facts. It has no other test of the concept than
its empirical truth to fact. Truth is the drive at the centre of science;
it must have the habit of truth, not as a dogma but as a process.
. . . Science confronts the work of one man with that of another
and grafts each on each; and it cannot survive without justice and
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honour and respect between man and man. Only by these means
can science pursue its steadfast object, to explore truth.

Bronowski identifies two key principles of scientific endeavour: Trust and
Dissent. Results are accepted until demonstrated to be wrong, and we have
to be prepared to have our results overturned by more careful studies or a
new leap that supersedes our ideas.

The current perception of the scientific method has been strongly shaped
by the view of Karl Popper that hypotheses are to be tested to see if they
can be refuted. When tests are adverse, a hypothesis should be discarded
and a new development made. In practice the process may be gentler.
We still use Newtonian physics for many purposes, because it provides
a perfectly adequate description of the behaviour of most macroscopic
bodies. Yet, we know that we need a quantum mechanical treatment for the
very small, and a GPS navigator requires to take into account the distortions
of space-time around the Earth described by general relativity. These more
general hypotheses supersede the earlier theory, but as yet have not been
subsumed into some more general object. The success of science means
that it tends to be somewhat conservative, so that hypotheses are kept in
use until the evidence against them becomes irrefutable. As pointed out
by Kuhn substantial effort is required to deflect the scientific endeavour,
and so change, when it comes, tends to involve a bold redefinition of the
prevailing paradigm, which itself remains in place for a substantial period.

To keep scientific standards flourishing and allow the infusion of new
ideas requires standards of ethical conduct that sustain the honesty and
honour of the work, and which are embedded in both methodology and
practice. Scientists are expected to respect each other’s property, to share
appropriately and acknowledge where credit is due; in short to do unto
others as you would wish to be done to yourself, a sentiment not confined
to its presence in many religions.

Many countries have formulated codes of conduct for scientific research
that cover both good practice and what needs to be done when the
standards are breached. Special care has to be taken where research
impinges on human subjects, or experiments are carried out on animals.
Well developed procedures require clearance for such activities through
review by specific ethics committees, before any work takes place.

The enormous range of scientific activity largely conforms to desirable
conduct, but regrettably, there are lapses and such failures to adhere to
standards of conduct can be highly publicised. The ethical practice of
science reflects broader community values, and underlies trust in scientific
results. Yet we see many efforts to discredit scientific results based on
selective interpretation with encouragement, on occasion, from commercial
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Box 5.1: Examples of research misconduct (after Australian
Code for the Responsible Conduct of Research 2007)
There are many ways in which researchers may deviate from the
appropriate standards including, but not limited to:

• fabrication of results
• falsification or misrepresentation of results
• plagiarism
• misleading ascription of authorship
• failure to declare and manage serious conflicts of interest
• falsification or misrepresentation to obtain funding
• conducting research without required ethics approval
• risking the safety of human participants, or the wellbeing of

animals or the environment
• gross or persistent negligence
• wilful concealment or facilitation of research misconduct by

others.

interests. Science has to be strong enough to resist such erosion of the basis
of trust, and to stand up for those who espouse unpopular positions based
on their analysis of the critical results.

Too often when cases of apparent malpractice emerge it transpires that
those involved have pushed their ideas too far. Insufficient care in carrying
out the basic work is combined with analysis procedures that are designed
to enhance agreement with a strongly held viewpoint. Such self-delusion
can rapidly approach or include fraudulent behaviour, for example, by
failure to report adverse findings, particularly where commercial interests
are involved.

In all their work a research team needs to maintain high standards of
intellectual honesty and integrity, with rigour in all scientific and scholarly
activities. Due credit must be given to prior work, and conflicts of interests,
particularly with respect to intellectual property, managed carefully. It is
important that proper practices are followed for safety and security in all
environments, and that work is recorded and archived in a responsible
manner. Researchers must respect the rights of those affected by their
research; approvals from appropriate ethics committees, safety and other
regulatory bodies are be obtained as required.

Box 5.1 contains examples of deviations from acceptable behaviour,
extracted from the Australian Code for the Responsible Conduct of Research.
This list provides examples of activities that breach ethical standards, and
therefore bring scientific activity into disrepute

An area where considerable contention can arise is the attribution of
authorship of a scientific work. Any author must have made a substantial
intellectual contribution to the work and so be able to take responsibility for
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at least part of the total work described. Appropriate contributions include,
the conception and design of the project, the analysis or interpretation of
the data, or a major contribution to the writing. A number of journals
now require a statement of the contribution of authors, and even where
not required it is useful to be able to justify the intellectual contributions
made

The report On Being a Scientist: A Guide to Responsible Conduct in Re-
search prepared by the U.S. National Academies provides a useful resource
on ethical issues in science with many illustrations of situations where
choices have to be made that have ethical consequences. A broad-ranging
discussion of ethics in research is also provided in Chapter 8 of The Art
of Being a Scientist by Roel Snieder and Ken Larner, who also explore
the commercial interface. Both works are very readable and highly
recommended; bibliographic details are provided in the suggestions for
Further Reading at the end of this book.
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