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fuVv'elL
Principles are comrnonly followed in scientific writing

Flow: Readers interpret prose rnore easily when it flows smoothly, from background to rationale to

conclusion. Don't force the reader to figure out your logic - clearly state the rational. In addition, it is

much easier on the reader if you explicitly state the logic behind any transitions from one idea to another.

Abbreviations: Use standard abbreviations (hr, min, sec, etc) instead of writing complete words. Some

common abbreviations that do not require definition are shown on the attached table. Define all other

abbreviations the first time they are used, then subsequently use the abbreviation [e.g. Ampicillin

resistant (AmpR)]. As a general rule, do not use an abbreviation unless a term is used at least three times

in the manuscript-. With two exceptions (the degree symbol and percent symbol), a space should be left

between numbers and the accompanying unit. In general, abbreviations should not be written in the plural

form (e.g. 1 ml or 5 ml, not mls). S. Maloy l0/01
Past, piesent, and future tense: Results described in your paper should be described in past tense

(you've done these experiments, but your results are not yet accepted "facts"). Results from published

papers should be described in the present tense (based upon the assumption that published results are
;,facts"). Only experiments that you plan to do in the future should be described in the future tense.

Third vs /irst person: It is OK to use first person in scientific writing, but it should be used sparingly -

reserve tire use of first person for things that you want to emphasize that 'oyou" uniquely did (i.e. not

things that many otherJ have done as well). Most text should be written in the third person to avoid

sounding like an autobiographical account penned by a narcissistic author. However, it is better to say "It

is possib-le to .." than to Jay "One could ...". Writing that uses the impersonal pronoun o'one'l often seems

noncommittal and dry. In addition, inanimate objects (like genes, proteins, etc) should be described in

third person, not with anthropomorphic or possessive terms (e.g., instead of saying "its att site", say "the

chromosom al qtt site").
Empty phrases: Avoid using phrases that do not contribute to understanding. For example, the following

pnrur.r could be shortened (oi completely deleted) without altering the meaning of a sentence: "the fact

ihut... ' ,  (delete); , , ln orderto .. ." (shorten to simply "To...").Likewise, the t i t le of atable of results does

not benefit from the preface 'oResults of ...". In short, don't use more words than you need to make your

point.'Specifyz 
If sev.eral expressions modify the same word, they should be arranged so that it is explicitwhich

word'ihey modify. It is common to use a pronoun such as "it" or "they" to refer to a concept from the

previous sentence. This is OK as long as there is only one concept that*it" or "they" means. However, if

there are more than one concepts it iJeasy for the reader to get confused about what the pronoun is meant

to specify (even if you knowwhich one you mean). It is,better to error on the side of redundancy by

repeating the concept in subsequent sentences, than to take the chance of confusing the reader. Don't

make the reader guess what you mean.
parentheses: Avoid double- parentheses. For example, "Three gene products catalyze reactions in the

pathway for proline biosynthesis (Figure 1) (3)" could be reworded to say "Figure I shows the three

ieactions of the pathway for proline biosynthesis (3)'"
proofreading: Always spelfcheck your paper and carefully proofread your paper before submission. In

addition to checking io1. .rro.r and iypos, read your paper to yourself as if you were reading it out loud to

ensure that the wording and sentence construction is not clumsy. i

l)-Awu--fr-
l t t - t ' -  

- (  ' _ /

A factorial oesffitows the investigator to study the effect of each.factor on the response variable, as

well as the effects ofinteractionsbetween factors on the response variable. For the vast majority of

factorial experiments, each factor has only two levels. For example, with two factors each taking two

levels, a factorial experiment would have four treatment combinations in total, and is usually called

a 2x2 factorial design.



If the number of combinations in a full factorial design is too high to be logistically feasible,
a fractional factorial design may be done, in which some of the possible combinations (usually at least
half) are omitted.

The simplest factorial experiment contains two levels for each of two factors. Suppose an
engineer wishes to study the total power used by each of two different motors, A and B, running at each
of two different speeds, 2000 or 3000 RPM. The factorial experiment would consist of four experimental
units: motor A at 2000 RPM, motor B at 2000 RPM, motor A at 3000 RPM, and motor B at 3000 RPM.
Each combination of a single level selected from every factor is present once. This experiment is an
example of a 22 (or 2x2) factorial experiment, so named because it considers two levels (the base) for
each of two factors (the power or superscript), producing2':4 factorial points.

Designs can involve many independent variables. As a further example, the effects of three input

variables can be evaluated in eight experimental itions
shown as the corners of a cube. This can be conducted with or without replication, depending on its
intended purpose and available resources. It will provide the effects of the three independent variables on
the dependent variable and possible interactions.

The factorial experiment can be analyzed using ANOVA or regression analysis.

(+".*"o@
Research

Research is more systematic activity directed towards discovery and development of an organized
body of knowledge. A/c to John Best

Research is a continous cycle of scientific methods for finding solution of problems. Alc to
Anonymous
Research methodology

Research methodology is a way to systematically solve the research problem. A/c to C.R. Kothari
Research methodology is a process in which various stages of analysis are employed to solve the

research problem. A/c to Anonymous
Importance of Research

generalizing to extend, correct, or verify knowledge, whether the knowledge aids in construction

of theory or in the practice of an art. It is a systematized effort to gain knowledge.

subject. Be it science, mathematics, social science or law. We identify the vacuum in our

knowledge and try to address it by asking relevant questions and seeking answers to it. Role of

research is to provide a method for obtaining those answers by inquiringly studying the evidence

within the parameters of the scientific method.

investigation. Through research, a decision maker can quickly get a summary of current scenario,

;\



which improves his information base for making sound decisions affecting future operations of
organisation. It is useful to accelerate the decision making power and it alone can make possible

the identification of the determinants.
The aim of research is to seek answers to problems through the application of scientific
methodology. Every research will have one aim. Its aim may be to find out the truth which is
hidden and which is not been discovered so far.
It is a media to find out the difference between two variables and to reach on certain specific

conclusion.
Importance of research varies according to its kind, especially whether it is basic or applied

research.
o Basic research aims to study or analyse advance knowledge with no application to existing

problems in view.

o Whereas, applied research is designed to solve a particular existing issue so that there are

larger audience eager to support that research which is likely to solve problems of

immediate concern.

We do lot of things in our day to day life, and most of them are based on our common sense, or

based on what we have learnt through personal experience or from others. Sometimes it is not the

best approach and there are contrary theories about what works out best in a given situation.

Hence, research is much needed.
However, there are various reasons by which a research can happen; like, passion to know new

things, due to job requirement etc. Most of the organizations hire some of their employees to

conduct either Operational research which focus on on-going programs and business operations,

or Strategic research which concentrates on the issues of a long-term goals and marketing

strategies.
Curiosity is a crucial part of the human condition. Manyprofessionals, including scientists, want

to know. more about something that interests them. However, carefully organized and controlled

research enables researchers to test and compare different theories and approaches, explore

different methods and learn from other people's experience. It also enables them to rule out or at

least consider external factors which might influence their results.

Another major significance of carrying out a research is that, for lots of studies, the findings can

be recorded numerically and then statistically analyzed in order to determine whether the findings

are significant, i.e. the extent to which it can be claimed with a specified degree of certainty that

they are notjust due to chance.

To conclude, research is to finding out new things and asking questions we have about. Research allows
you to pursue your interests, to learn something new, to hone your problem-solving skills and to
challenge yourself in new ways. It allows you to come up with a result that represents the distillation of
your interests and studies, and possibly, a real contribution to knowledge.
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