#2ezearch Orlentations in Nursina—XV1

{ HAVE STATED MY HYPOTHESES
NOW WHAT DO | DO WITH THEM—PART ii

Dr. (Mrs.) Marie Earrell and Dr. (Miss) Aparna Bhaduri

Hypothesis

MY do | need to worty how many vark
Al that ! have to do is t0

aples | have? Aill
describe them.”

in many countries, littte research has been
published or described in writing for others ‘10
study. Unless and until peopie are willing 1o
share their exploratory or descriptive observar
tions with others, the basic elements or vari-
ables which are important in a situation ‘cannot
be identified. '

~ But let us say that you are in a .country which
" has some basic knowledge of the issues related
to a particular probiem. Perhaps the problem
nas been known for sometime. Then further
description of the issue is redudant; - what is
needed now are educated guesses, built on pre-
vious research, which have emerged from the
Jiterature and ihe experience of marny fesear
Shers. : :

“you mean that these “educated. guesses”’
have some foundation in fact or opmi'on.”

Right. And, it's a very good idea fo state, in
writing, why you guessed what you did, hat is,
the basis for your rationale and your perception
of the problem. ‘ :

“Well, | see many research studies that do
not elaborate on this rationale. In  fact, some
guesses

studies do not even state what their
are?” :

That's right, in wiiling research, these “edu-
cated guesses” or hunches are formally termed
hypotheses. And you undertake the study in
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order to come lo some conclusion about each
hypothesis you have stated.. That is; after study-
ing the problem and testing” your hunches or

hypotheses you ;either ‘accept them or reject

them. Now if your hypothesis is poorly stated,
or when you can take no action on your hypothe-
ses, this is poor planning. If hypotheses are
clear, specific, and consist of only one research
prediction, and, if research is designed in such
a way that each hypothesis is testable, then the
researcher will always be able to come 10 a
definite conclusion on each one. i he Capnot,
then you can be certain that there was some-
thing wrong either in the statement of the
hypothesis or the design of the research.

“This explanation seems clear enough, but
can you give an example?”

Alright. A good example can be found in
India where concern had been expressed about
the reluctance of nurses to work in the rural
areas’ Authorities believed that once the
students experienced urban life and’ the busy
hospital setting, the attractiveness of their own
rural settings were quickly forgotter-ll.f This
dearth was compounded by the move toward
primary care coupled by the emerging patterns
of health care delivery and newer more conterm-
porary health care models. The trend was
fairly well established to the extent that revised
models did not even mention a position for the
professional nurse in the rural areas.” Also noted
was the strategies adopted by other countries to
alter this trend. That is, community based nur-
sing education programmes Wwere created, pro-
viding students clinical experience not in hospl-
tals, but in rur '

I settings.
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Th:s plcture was prov:ded at least in parr to
create a level of comfort for working in the rural

setting. And it was reasoned that if one's train-

ing is primarily rural in nature, one’s job prefei-
ence. upon graduatlon would also be ‘rural.

“So some methods had been proposed to solve
the problem which was to educate nurses dzrectly
in the village settmg ”

That is right. And experience as well as the

literature documented that the - problem existed :

and persisted.

of nurse researchers in India had some doubts
about the factors which had to do with job pre-
ference after -graduation. Further, they,
nursing faculty, had taught and counseled many
graduating nurses. That is, they had had direct
on hands, experience with the issues related to
this problem. They believed that other factors,
in addition to-setting of educational experiences,
had. to do with ultimate preferences.

“I am beginning to see the difference now
between the descriptive study and the study
where hypotheses are tested. This group with
their experience and availability of fiterature had
some definite ideas about specific factors and
perhaps the relationships those factors had to
job preferences ”

That is correct. And. the researchers were
able to state some tentat;ve statements about
those relat:onsh:ps _ -

Then, in your hypothesis. statement you have
variables specified. Also needed is the popula-
tion of reference group about or upon whom
these variables are to be measured. In our
earlier example “rural health settings” suggest
from where or from whom we are to get the data.
Further you need to state the question to be
answered or statement tc be addressed. In the
above example the hypothesis is slated in state-
ment form which gives a direction to the prob-
lem solution. In our question, ‘“What factors
influence the implementation of primary health
care in rural vilage seitings?”, the question you
post is to the question of finding out which fac-
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: . & hypothesis- tests onily one idea at a time.
After readmg the hterature however a group.

as -

tors have a bearlng on a phenomenon, rn this
case, implementation of pnmary care.

Be careful that when stating your hypotheses
that you do not ask questions which cannot be
answered. Questions which are moral, religious
or ethical in nature are simply not - fare for the
researcher.’ For example, asking i one caste
in India is better than another renders an un-
testable hypothesis. But you could ask if one
caste is more effective than another in carrying
out some activity. Then you wouid define “ef-
fective” in some way. Also, you should note that
For
example, the following hypothesis is not testable '
for it carrles imare than one prediction :

“The level of medrcal expemse and extent of
financial support were related 10 decieases in
infant - morbidity and  reduction in maternal
infection.” o '

This hypothesis would have ic be ajtered be-
cause if the data support one prediction and not
the other you would have the probiem of “partial
support” for the hypothesis & position .in which
the ressarch shouid avmd '

Let us look at Our previous e\campﬂe of tradi-

tional birth attendants:

“Traditional birth attendanis who are exposed
to 10 hours of ftraining wili effect sngmflcanﬂy
lower rates than traditional birth attendants who _
have not had 10 hours of tf‘ammg "

Research Hypothesrs and the Null Hypothems

Welf what you have is a statement of your
research hypothesis, and we will later interpret
your data only in terms of this hypothesis and
these variables. But before you do that, we
must discuss the way the research hypothesis-
is stated. ' The usual procedure is to put tke
research‘hypotheses (Hi} as Hi in its null form,
or to state the null hypothesis, or (Ho). This
Is necessary in order to develon a decision pro-
cedure for accepting or rejecting a single hypo-
thesis.

"The important points are that there must-be
only two hypotheses, and they must be mutually
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exclusive and exhaustive. This pérmits rejection

of one to imply acceptance of the other™
Thus, in order to be tested, our hypoiheses

about birth attendants would change from:

“Traditional birth attendants who are exposed
o 10 hours of fraining will demonstrate signi-
ficantly lower infant mortality rates than tradi-
tional birth attendants who have not had 10 hours
of tram\mg.

would’ be changed to:

“A significant difference in the infant morta-
lity rates will be demonstrated for traditional
hirth attendanis exposed io 10 hours of tralmng
and those nct exposed 1o 10 hours of training.’

Research dictates that a null hypothesis be
formed so that a samplé can be provided In
order to decide to either reject or not reject the
null hypothesis. [If you can reject the null hypo-
thesis, then you accept the statistical ‘hypothesis.
Thus, you do not prove anything in  research,
you only As a researcher,
you hope the null hypothesis is fauity as it can
be rejected in favour of the alternative or re-
search hypothesis. '

fagt your hynothesis.

“Why must the hypothesis be in nult form?”

Because the sampling distribution and the
statistic can only be computed when the hypo-
thesis is in null form.

The null hypothesis states that all samples
_are random samples from a single population.
And you are attempting to negate that statement.
Put another way, you are asking, “do the two
samples from the same population?”

our example, we have randomly selected
iwo groups .of traditicnal birth aitendants from
the same population. We put one through our
10 hours of X special classes, and the other one
gets no classes. Then after 10 hours, we com-
pare their mean scores, Now, we want o know
whether or not the two are still random samples
from the same popula’uon We hope they are
not, if they are, the group exposed tc our teach-
ing has not changed. And there will be no signi-
ficant difference hetween the two groups. Thus,
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. be seen as the maximum risk of

we' cannot reject the null hypothesis.

cannot accept research hypothesis.

And, we '

Levels of Significance

In ‘our example, et us say that the group with
the training scores 90 and the group withoul the
training scored 80. The question is, is the dif-
ference significant? So we do a statistical iest
appropriate for our data sample? size and num-
her of groups. The results are that indeed our

difference of 10 points is significant.

“Well, may be you just happended, by chance,

to select a bright group of attendants. May be
you were lucky.”
Good observation. To address that guestion,

conventional levels of significance have been
created to iell us the exient to which this sam-
pling error has occurred.

“What are thay?”

Generally, we ‘want 0 know how seldom must
the results be obtained before we are willing io
say that they. did not occur by chance? The level
of ssgnn‘icance is your statement of the point at
which the significance probability is so large that
you say it was chance rather than your teaching
method. In behaviorai research we select two
levels, the .05 and 01 levels. "Five per cent.means
that if a study were done 20 times, in one of
those 20 (5%) a spurious conclusion could be
drawn. For the level of significance also may
error the re-
searcher is willing to run when ‘he rejects the
null hypothesis and concludes that a difference
is not attributable to chance.”® Can you say what
01 level would imply?

Let's see, using your example, |
that ie a study were done 100 times,
those 100 times
could be drawn

would say
in one of
(1%) a spurious conclusion

Right. Then researcher states the research
hypothesis, states the null hypothesis, hen sets
the level of significance. Once it is set, it is not
changed. And generally, .05 and .01 igvels are
the levels used. Occassionally, where less pre-
cision is expected, we have seen 10 set. This
means that these researchers were willing to
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run a 10% error when he/she rejected the nuil
hypothesis. After the level of significance is set,
the. statistical test is compared; and a result ob-
tained. Then the number obtained is checked
~against a ‘table designed for that test. The
number in that table (for the researcher's “n"
~or sample size, or "df’ (degree of freedom). is
compared with the statistical test results, for the
level of significance  previously ~determined by
the researcher\(either .05 or .01). :

Usually if the test result falls above the num-
ber listed in the table, the null hypothesis can
be rejected, and the research hypothesis ac-
cepted. - If the number falls below, the null
hypothesis cannot be rejected and you cannot,
therefore, accept the research hypothesis!

"boes this mean that we have stated the hypo-
thesis without sufficient evidence? that is, our
educated guess was wrong?”

Not . necessarily so. We fall to reject. null
‘hypothesis when'the statistical result is not signi-
ficant. This is probably due to a sampling error
or . chance occurrence. There can be two
types of errors in rejecﬁng or not rejecting the
null hypothesis. When we fail to reject a null
hypothesis of né difference when in actuality
the difference does exist this is called a Type 11
or Beta (g) error.

When we take a problem where there are num-
" ber of independent variables that cannot be

controlled or held constant we need to choose &

liberal level of significance (say, 0.1). This will
avoid a Type !l error. Let us look at this exam-
ple. In a study of the patients undergoing major
abdominal surgery, the subjects of an experi-
. mental group went through an organized exer-
cise programme pre-operatively.
of the control group received the routine instruc-
tion and did not go through the organized pro-
gramme. Res'piratory functions were assessed
pre and post operatively for both groups. Al
thoug the extraneous variables, such as smoking
habits, administration of antibiotics etc., and
inter\xening variables as pre-operative anxiety,
pain etc. were identified, the researcher could
not hold this constant because of the non-avail-
ability of a large sample. The researcher set the
level of confidence as 0.1, This error can occur
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"null hypotheses.

The patients’

the other way round.  That is, we reject a nuli
hypothesis of no difference to conclude that a
difference does exist whereas in actuality no
difference exists. This is -called Type i or Alpha
() error. ' :

“How can this be?”

Sihilarly, we need to use a fine screen or high
level of significance to avoid a type | error where
the study is set up in a more controled: situation,
such as a study to access the complications  of
a new drug. Often we are faced with a small
size sample when we do an experimental study
because of the: problem of considering the extra-
neous variables. ~Small sample size tend to
yield error in statistics;' hence to avoid the
chance for error we need to increase the size of
sample. '

One-ailed and Two-talled Tests

“l noticed that when 1 looked up the tests in
the Appendix, | was not sure what table to Jook
under, for some of the tables said “one tailed
test”” and some sajd ‘“two-tailed test”. What
does that mean?” v =

Good question. If you remember earlier we
said that there are only two hypotheses, the one
you reject in order to imply -acceptance of the
other. Now, there are two ways of starting the
One way is to state a hypo-
thesis of no diiference. o '

“There will be no difference in incidence of

_infection of two groups receiving two different

concentrations of the X vaccine.”

Here we have not predicted the direction of
the difference. Wten we predict no directiona-
lity, that is, if we have no reason to expect a
difference to one direction rather than the other,
then we use the two-tailed test.

When you suspect or have reason to think
there will be Hirection, then you say so.

Yes. When we can make a prediction, in ad-
vance, then we are justified in using a one-tailed
test. As example of & hypothesis using a one-
talled test would be: -
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“The group exoosed to vaccine A concenira-
tion wili demonstraie a significantly lower inch
dence of infection than the group expected 1o
. vaccine B concentration.”

Here we are predicling a direction—-that Group
A will score lower than Group. B.

“Bui then now do vyou state the nuli hypo-
thesis?”

Simpie You gould say— The group exposed
~ to vaccine A concentration will not demonstrate
& significant Jower ’incidence of infection than
the group exposed to vaccing B concentration.”

Aga'n you: 1) state the hypothesis, 2) state
it in its null form; 3) run the appropriate statis-
tical test and 4) compare your answer with the
answer in the Table: Bul you are to be sure to
jo0k under the correct tabel, that is for the one-
tailed test or for the iwo-tailed test.

Rememher, “since the nrobabmtv of a differ
ence in one specified direction is Just half that
of the same amount of difference in either direc-

"iioa., the pne-tailed test is twicé as gengitive ds’

the one we would be obliged fo use if we were

merely exploring; a difference half as large will
qualify at whatever level of confidence we have
prescribed.” '
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The Indian Red Cross Society instituted

‘NALWA AWARD’ in 1950

EDAL 1980

in memory of Colonel

i, 5. Nalwa, Jt. Secretary, Indian Red Cross Society. The award is given yearly to a trained nurse,
nursing aide, health visitor or an organiser of nursing activities which 1s adjudged by the Society
as having distinguished herself in service to suffering people.

individuat
retary, TNAIL

from the TNA!L office by sending a self addressed stamped envelope of 30 paise.
applications to TNAI Head Office is August 4, 1980.

suybmission of
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institutions or branches of TNAI may send nominations for this award to the Sec-
L-17, Green Park, New Delhi-110016, on the prescribed forms which can be obtained

The last date of
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