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1.0INTRODUCTION

Environmental Research is undertaken within moghesziences and professions. More
than a set of skills, environmental research isag of thinking and examining critically
the various aspects of your environment (drainageer bodies, slum environment,

desertification, etc.); understanding and formualgijuiding principles that govern a



particular procedure; and developing and testirvg teeories for the enhancement of
your environmental knowledge. It is a habit of diggsng about what you do in your
environment, and empirical examination to find aasato environmental problems, with
a view to instituting appropriate changes for aenamvironmental friendly habitat. Let

us take some disciplines as examples.

2.0 OBJECTIVES

By the end this unit you should be able to

» Explain environmental research as a way of thinkaentify various

guestions that are relevant in environmental resear

» Be able to obtain answers that address environinematalems

3.0 MAIN BODY
3.1 As environmental impact assessor

Suppose you are working in the field of environnaghealth or environmental impact
assessment, you might be a front-line service pesyisupervisor, or health
administrator/planner. You may be in hospital emwiment or work as an out-reach
community environmental worker. In any of thesesipons, some of the following

guestions may come to mind:

* What are some of the most common environmentalitond prevalent where

my patients live?



* What are the causes of these environmental conditio

* Why do some people in a particular environment reaparticular health
condition whereas others do not?

* What are the environmental health needs of the aamty?

* Why do some people use the service while othersot®»

* What do people think about the environment?

* How satisfied are the inhabitants with their ennirent?

* How natural is the environment?

* How can the environment be improved?

You can add many other questions to this listirAes it may be possible to ignore these
guestions because of the level at which you wdtkother times you may make an effort
to find answers on your own initiative, or sometangou may be required to obtain

answers from the residents of the environmentffeceve administration and planning.

3.2 As a worker in the oil and gas industry:

Let us take another environmental issue. Assumeythaare working in the oil and gas
industry. Again, you can work at different leveds: a researcher, advocate, academic or
environmental activist, piping engineer. The lisgoestions that may come to mind is
endless. The types of question and the need taafisdvers to them will vary with the
level at which you work in the organization. Youymast want to find out the monthly
fluctuation in the level of flood in lowland regi@i a selected locality, besides this, there

could be many other questions for which you reqairewers. For example:

* What is the best strategy to promote hygienic emvirent?



» How many dumpsites are needed for effective didpisaaste in the area?

* What is the effect of government involvement in teadisposal?

» How satisfied are the residents of the area ingeshwaste management?

* How much are residents prepared to spend on wesgiesal?

* What do residents like or dislike about waste manant?

* What type of awareness programme is needed to peoctean environment?

* What are the attributes of a good or clean envimtfh
3.3 As environmental activist:
To take a different example, let us assume thatyank as an environmentalist, lawyer,
environmental activist, environmental health offioe sanitation officer, environmental
counselor or social worker. While engaging in thecpss you may ask yourself the
following questions

* What are the most common environmental problems?

* How do people react to these environmental prolifems

* What is the socio-economic implication of existergironment?

* What are the causes of the existing environmewtadiitions?

* What resources are available in the community tp tie residents’ need?

* What are the coping or intervention strategies @yppate for this problem?

* How satisfied are the residents in this environnoerarea?

3.4 As a supervisor of an environmental agency:

As a supervisor, administrator or manager of anrenmnental agency, again, different

guestions may come to mind. Find example below:



* How many people are coming with complaints to mgrexy?

* What are the socio-economic and demographic clarsits of my clients?
* Why do some people use the service and while otterot?

* How effective is the service?

* What are the most common needs of clients who dortlgs agency?

* What are the strengths and weaknesses of services?

* How satisfied are the clients?

» How can | improve these services for my clients?

3.5 As a professional environmentalist:

As a professional environmentalist you might bernested in finding answers to

theoretical questions, such as:

* Which are the most effective intervention meastwes particular environmental
problem?

* What causes X or what are the effects of Y?

* What is the relationship between two environmeplenomena?

* How do | measure the effectiveness of self-effarployed by my clients?

* How do | ascertain the validity of my questionnaire

* What is the pattern of program adopted in the conity®

* Which is the best way of finding out community taities towards environmental
issues?

* Which is the best way to find out the effectiveneka particular environmental

strategy?



* How can | select an unbiased sample?

3.6 As a Service Consumer
In this age of consumerism you cannot afford t@rgrthe consumers of a service.
Consumers have the right to ask questions abowjuhkty and effectiveness of the
service they are receiving and you, as a servicei@er (e.g. waste manager), have an
obligation to answer their questions. Some of thestjons that a consumer may ask are:
* How effective is the waste-collection service thain receiving?
* Am | getting value for money paid for waste disp@sa

* How well-trained are the service providers?

Most disciplines in environmental sciences woulttléhemselves to the questions raised

above.

It is impossible to list all of the issues in eveligcipline but this framework can be
applied to most disciplines and situations in thei®nmental sciences and resource
management. So, you can identify, from the viewpofrthe above perspectives, the

possible environmental issues in your own localityarea.

4.0 CONCLUSION

This unit provided you with an interesting overvietwour ability to think,
test existing theories and knowledge in environ@estience. The unit has

opened your understanding to the habit of questgabout your



environment and some environmental problems comyrfoand in your
environment. You have also known how to examinasBrquestions on

iIssues relating to your environment.

5.0 SUMMARY

We have learnt how the various dimensions thatameapproach when
asking questions on our environment. You would hasteced the
differences in question structure with regard tdipalar environmental
discipline. You also noticed that the type of gieesaind the need to find
answers to them will vary with the level at whiabuywork in an
organization. This unit therefore has built in yba habit of questioning
about what is happening in your environment and yatlity to find
answers to these impending questions so as to gwwenvironmental

problem.

6.0 TUTOR MARKED ASSIGNMENTS

1. As an environmentalist, set research questlwatsaill answer the waste

disposal problem in your environment.

2. Highlight some environmental questions that dlused to address

behavioural patterns of residents in urban areas.
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1.0 INTRODUCTION

At this point, you can prepare the contents page! fveed to include separate pages for
figures and tables. Also provide the title andveld page numbers for each Figure and
Table. These will act as useful guides to any readt® may remember some results that
you mentioned earlier in the dissertation but issuve precisely where they were. Some

original essays will not include figures or tabéesl these pages can be omitted.

2.0 OBJECTIVES



At the end of this unit, you will be able to

* Write an abstract that will present a clear idewloht the entire

research is about.

 ldentify the various subsection of the researcictvinnust be handled

with care.

3.0 MAIN BODY

3.1 The Abstract

Many people who pick up your dissertation will nead any more than the
acknowledgements and the abstract. The abstracldshmvide a clear idea of what the
research is about, what the major findings ar¢habthey can make an informed
decision. It should summarize the main questioasttie research examined, the basic
approach that was used and the most importantigsdn reader-friendly language. Turk
and Howard (1983) refer to this summary as a napeaders can absorb information
better if they are aware of what the main conclusiwill be. Without a carefully
structured abstract, any slight digressions froenrttain topic in the body of the text may

lead the reader down the wrong road.

Consequently, producing an abstract is not a sitngsle and the fact that it must be short

exacerbates the problem. You should give it ca@heihtion as anyone examining the



work critically will continually refer back to thabstract to make sure that you have a
clear idea of the subject matter.

A practical approach to writing the abstract isetave it until the end. As described
above, the writing experience is a thinking expereeand, as you will reinterpret your
findings as you go along, you should expect theaeasas of the abstract to change during
the process. Having completed a first draft ofédbgay, you can work through it
underlining the major points for inclusion in thes&ract. However, if you are determined
enough, there is no better way of forcing you toktseriously about what you have

achieved than to write the abstract first, eveyoii revise it at a later stage.

3.2 The Introduction

Parsons and John (1980) stress that the introduistiessentially part of the logical
argument you are putting forward. Clearly statedimes of the dissertation by briefly
describing what the main findings on the subjeethaeen previously. You can then
highlight why you think that more work is needed &ow your research is going to
achieve this, perhaps through the use of a newstatiewe, an original methodology or a
different study area. You may, of course, haveri@s®f study objectives rather than a
single one. These should link together to producewverall aim for the project and this
will prevent you from being criticized for lackirggclear direction. Providing such a bold
statement about what you are aiming to do mayllieeaunnerving initially, but it will
undoubtedly impress the reader. Although an obvpmist, it is worth emphasizing that
you should not identify aims which are not examisallsequently — too many students

provide a list of grandiose aims that are neveualyt realized in the body of the work.



You must also remember that the introduction prese¢te detailed literature review that
follows and therefore the reader may not be familigh the previous work on the topic.
The level at which you pitch the introduction mrestect the reader’s potential lack of
knowledge on the subject. At the same time you masbver simplify the introduction
so that the more expert reader finds it naive. Aball; the introduction must be
interesting, so that it encourages the readerntirage with the remaining part of the
essay. More specifically, you may want to justhe imethodology that you used, perhaps
by contrasting it with the methods used by oth¥mi may also want to explain briefly
how the work was carried out and justify the loggtaucture of the remainder of the
essay.

3.3 Literature Review

Undoubtedly, there will be a wealth of published@nial that is relevant to your topic.
Your original choice of topic will probably havedreinfluenced by work that you have
read or been taught and your analysis is an addibtidhese previous studies. If your
research is especially original you might find tfeav studies have dealt with the precise
topic, but there will be work in the broad fieldyfur research that you should cite. The
literature review cannot include every relevantlpation; rather you should aim to cite
those which are the most pertinent and those whaste been most influential in the field
(you can identify these by the regularity that tlaeg cited by others). It should also
show that you are aware of the most up-to-dateatiiee on the subject. Your intention
should be to prove that you have become sometHliag expert in your chosen field,

and one way is by being knowledgeable selectiwour decision about which literature



to cite. If there was a single study that influethgour work substantially, discuss it and
draw attention to those aspects that were diffdremt your research, rather than running

the risk of being accused of plagiarism.

The structure of the literature review in enviromtag science may be experimental with
more contemporary studies that have added to thmieation of the research problem.
Alternatively, you may structure the review geodpiaplly, describing studies that deal
with the research problem at a broad geographiedé sfollowed by more focused

papers that use specific case studies.

3.4 Methodology

Describe the procedures that you used in your reseéa the methodology chapter. This
may require a number of sections depending on #tbaedological complexity of the
study. You may want to explain why a quantitatippr@ach was preferable to a
gualitative one and then whether the approach wdadative or inductive. For example,
more practically, the description of an experimestaucture in environmental study may
need sections describing the sampling strategy, wgeeh and how the information was
gathered, the layout of the environment, and thertigues or scale used elsewhere (e.qg.
regional or global), but that rather simpler tecfugis were implemented in your study.
Acknowledging the improvements that may have resduitom these advanced
technigues indicates that you are at least familily them, even if you did not

implement them. It is this section that will come® the reader that your choice of



methodology was informed by a good understandirth@potential approaches that are

available.

3.5 Results

The results chapter of your research is often baedauses difficulty as it is tempting to
include too much material. It should not includethodological discussions that precede
this chapter, nor should it include the discussind interpretation of the results if you
have a dedicated ‘discussion’ chapter as suggéstes. Even in quantitative
dissertations the interpretation of results may Vetween researchers, and consequently
it is helpful to separate these two aspects ofé¢learch. This is not to say that it is
unacceptable to interweave the results and dismusas long as you make sure that you
have not sacrificed interpretation at the expetssm@ver-elaborate presentation of the
results.

Of course, there are various ways of presentingdbelts in environmental studies
depending on the style of the original essay. Tihesg vary from detailed cross-
tabulations of field data to the results from statal tests. But in every case, they should
be logically structured. Qualitative findings msignply be ordered temporally, while
guantitative results may increase in complexitptighout the chapter. For instance,
positive results are usually more interesting thegative results, but this does not mean
that you should ignore the latter. Negative findige often interesting in themselves,
particularly if they fail to conform to conventidrideas, and researchers often fail to

recognize their importance because they are uneeghe&ven if the results of



speculative hypotheses turn out to be incorrec,wtorth presenting the results so that

the reader is aware that you did examine the quresti

3.6 Discussion

If a separate discussion chapter is used it shmididie the gap between the results
section and the conclusion and provide a persotedgretation of the results. Even if
the research question was interesting and oridginalfield work was undertaken
sensibly, and the analyses of the results wer@chithis is where you have the
opportunity to shine. Interpreting the resultads a simple task and a clear and logical

discussion will confirm to the examiner that yownkis of a high standard.

You may want to include references to other worlk@asdescribe how your results
confirm, or conflict with, previous findings, anadwy are well advised to think about the
structure of your discussion chapter long befone lyegin writing it. Inevitably, you will
alter this structure as the write- up progresseshaving a clear picture of the final
product at an early stage is a useful guide. Yadrie note that the points you raise

should be consistent with the presented results.

As discussed above, this section is a useful gtaaentify the limitations of the study
and, given the resource constraints upon dissemtatork, it is inevitable that the
research will not be perfect. Acknowledging thpeggrams confirm to the reader that

you have considered them, rather than being unagiahem.



3.7 What goes into the conclusion

There are two meanings of the word conclusiortait mean concluding remarks, which
are simply the final statements, or it can meavgecal outcome implied from the
previous work (Turk and Kirkman, 1989). You shoalth to produce the later of these,
remembering that the reader will refer to the cosidns more than once. The
conclusion is definitely not the place to repontings and, even though it is the final
part of the dissertation, it is not necessarytftw be long. Concise conclusions get the
major points across more effectively, displaying #uthor’'s ability to synthesize

material.

The style of the conclusion also needs some thaagththe type of research that you
have done will influence this. In some cases yauy fieel that your findings are original
and interesting enough to build the dissertatiom &nclimactic ending, but as Wolcott
(1990) points out, this is not necessary. He wagasnst advancing beyond what is to
what ought to be, because the leap from the deés& it the prescriptive imposes
someone’s judgement, whether originating from gs=archer or one of the respondents.
Personal opinions are not frowned upon necessaiilyit is important to label them as

such.

Additionally, the conclusion can also include avesitor future work that would extend
logically out of the work that you have presentatkresting results you have identified
might usefully be explored in another context, ou ynay recognize that the methods

you adopted were not as technically advanced gsntinght have been.



3.8 References

Bibliographies include lists of publications tha¢ aelevant to the subject, while
reference lists contain only those referencesytbathave cited. Clearly, this list should
be extensive, including general background matandlspecific studies that are
particularly relevant to the work you did. If yomstitutional guidelines do not specify a
format for referencing, you may wish to take thiemences which appear at the end of
this book as a guide. For instance, papers fromngls should appear as for Bondi and
Domosh (1992), chapters in edited books as foribp(lL994), and author and include
all of the relevant information so that the read#rbe able to find the references easily
if they wish. If you use more than one referenoafthe same author these should be
ordered with the earliest publication first. If two more were published in the same year,
you need to attach letters to the data, both inekieand in the reference list, as for

example Gregory (1994a) and Gregory (1994b).

3.9 Appendices

Now that you are almost done with the report ofry@search, reserve information that is
peripheral to the argument, or that would intertingtflow of the text unnecessarily, for
appendices. You may decide that you can effectigebcribe the mathematical models
instrumentations and measurement/apparatus orreguaipyou were using in the text, but

that the detailed equations are needed in an appemd/ou may want to provide one



example of the checklist that you used. Copiesngiartant correspondence or
institutional data which aided your research shaldd be included here. However, do
not use the appendix as a place to jettison ahehdditional material that you
accumulated during the research, but could noifyustluding elsewhere — reams of
statistical output that are not referred to inttad will be ignored by the reader, for

example.

3.10 Editing and presentation

One reason why it is important to begin writinglg#s that it is useful to have a lengthy
period before the deadline when you can put thgpprto one side and forget all about it.
When you return to it, you will have forgotten ttiecise line of thought you were
following when you wrote it, enabling the identdieon of glaring mistakes.

Additionally, you will spot habitual uses of certgphrases or words that you missed
previously. As Wolcott (1990:52) admits: ‘I've alygwritten with too many buts, but |
have a hard time eliminating them.’

Being able to step back from the research is th&t mseful result of carefully planning
your timetable and most are surprised by the imgmuants that come from this strategy.
Distinguishing between revising and editing the osamipt is helpful, as the former
relates to content and the latter to issues oésBgar in mind that ‘writing right’ is not
possible the first time and a careful editing pesceill be necessary however hard you
worked on the first draft. Tightening up the manmiallows you to reduce unnecessary
complex sentences and remove repetition. Thisstale time that you can reduce the

length of the dissertation as the first draft wilally be too long.



Editing strategies will vary between individualsa@method is to read it out quickly or
loudly, rather than in your head, which is how ymve dealt with the manuscript until
this stage. Wolcott (1990) uses a mechanical gfyatdere he aims to remove an
unnecessary word from each sentence and an unagcsesstence from each page.
Three helpful techniques are to identify and remiawdevant diatribes, where you go off
on a tangent from the main point, to omit duplicatipaying particular attention to
guotations which repeat the same point, and to reakethat the beginning of sections

are to the point and do not ramble.

You may find it helpful to produce a posterior plasting the main point from each
paragraph. This allows the logic of the structucelse investigated and identifies
repetition. It is also useful to ask someone esead the final product before you
submit it. This may be fellow student, although some without a geographical or
environmental background will still be able to spotblems of style and clarity. You
should bear in mind that there will be diminishiegurns from editing and you should

not fall into the trap of chaining words for theksaf it.

Nowadays, most students use word processors, \@hécimvaluable aid to the writing
process. Their main advantage is the ease withhaholocument can be edited and
altered; they are particularly useful for producpigns because of the ease of moving
sections of text around in the document using theand paste facilities. The final

product should be stylish. Spelling errors canpEted and easily corrected, electronic



thesauruses enable you to replace commonly usedswoth alternatives, and even the

grimmer can be checked.

You should be wary of the wonders of the word pssoe, however. The ease with which
you can move text means that awkward links betvpe@mts can result if the altered
version is not re-read carefully. You should notdrapted to copy and paste parts of the
text which seem relevant in more than one patefdocument, as this repetition will be
frowned upon if it is spotted by the reader. Altgbuhe package will check spelling for
you, it will not identify places where an inapprgpe, but correctly spelt word was used.
More practically, you should also refrain from pimig numerous copies of the document

after every slight alteration that you make.

Generally, a clearly laid out dissertation whiclmat over-elaborate is best. Use diagrams
and tables to replace words. They are useful aidsreaking up the text and they should
be correctly numbered and referred to in the fidigures and tables. The diagrams may
include photographs, which is fine, but bear in drtimat reproductions of your work will
probably not be in color. You may produce the tahising a statistical packages, but
often it is sensible to reproduce them in your wprdcessing packages as the style will

match the next better.

But when thoughts and words are collected and sejuand the whole composition at
last concluded, it seldom gratifies the author....i$lstill to remember that he looks

upon it with partial eyes.



Finally, it is worth emphasizing that your work {nlever be perfect in your own eyes.
You will be aware of certain pitfalls in the designd analysis, but this does not mean
that the work is not commendable. Some of the pdhmt see obvious to you, because
you have been so close to the study, will not baaus to those reading the work. The
whole project, including the writing-up stage, wédne final product takes shape, should
be a rewarding experience. This is probably thgelst; most important and most
individual piece of work that you have done and gbould be proud of your
achievement. The final, and perhaps most importaete of advice that you can be

offered is that once you have done all of this waonkke sure you hand it in on time!

4.0 CONCLUSION

You would realize that there are some major sulmsecbf the research that
must be carefully handled. That is the unit hasvadld you to appreciate the
value of environmental research. You have seeppbpertunity to put up a
logical argument, clear statement of research agcand highlight
reasons for the work and how you can achieve thgasds. Your broad-
based literature review is an important instrunaamd asset that could
massively influence your work. You may want to explthe various
methods of analysis and reasons for their choicend forget that the data
analysis subsection is tied to the overall reseprobess and as such must

be carefully handled.



5.0 SUMMARY

We have learnt how the various elements of reseeinterconnected. The
arrangement of your dissertation is clearly builthis unit. You therefore
have to be very familiar with this elements andfoam strictly to their

scope and application in any environmental resedmcaddition, an
awareness of the contents of each element andhewiriterlink to provide

additional knowledge in environmental science.

6.0 TUTOR MARKED ASSIGNMENTS

1. Write short note on the following: (a)abstrdmirftroduction

2. Differentiate between conclusion and summary
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1.0 INTRODUCTION

There are several ways of obtaining answers texisting environmental problems and
guestions. These methods range from the fairlyriméb sources based upon clinical
impressions to the strictly scientific, adheringhe conventional expectations of
scientific procedures. Research is one of theses wafren you say that you are
undertaking a research study to find out answeentironmental questions, you are

implying that the process:



1. Is being undertaken within a framework of set ohg@ples;
2. Use procedures, methods and techniques that havetésted for their
validity and reliability; and

3. Is designed to be unbiased and objective.

2.0 OBJECTIVES

At the end of this unit, you should be able to

» Differentiate between validity and reliability

» Define subjectivity

» ldentify types of research in environmental science

3.0 MAIN BODY

3.1 Your Orientation

Your orientation in environmental science and reseunanagement may seem from one
of the two paradigms in research-positivism andiraism-and the academic discipline

in which you have been trained. The concept oftglican be applied to any aspect of
the research process. It ensures that in a resstardy correct procedures have been
applied to find answers to a questions. ‘Reliapiliefers to the quality of a measurement
procedure. ‘Unbiased and objective’ means thathaue taken each step and drawn each
conclusion to the best of your ability and withautoducing your own vested interest.

The author would like to make a distinction betwbé&rs and subjectivity. Subjectivity



is an integral part of your thinking that is comalited by your educational background,
discipline, philosophy, experience and skills. Biasthe other hand, is a deliberate
attempt to either conceal or highlight somethingy. &ample, an environmentalist may
look at a piece of information differently from tiaay an anthropologist or a historian

looks at it.

However, the degree to which the criteria are etqueto be fulfilled differ from one
academic discipline to another. For example, thpeetations of the environmental
research process are markedly different betweearthieonmental or physical sciences
and the social sciences. In the physical sciencesearch endeavour is expected to be
strictly controlled at each step, whereas in th@ad@ciences rigid control cannot be

enforced and sometimes is not even demanded.

Within the environmental sciences, the level aitoal required also varies markedly
from one issue or subject to another. Despite td#frences among subjects or
disciplines, their broad approach to inquiry isitam The research model in this course

material is based upon this philosophy.

As beginners in research you should understandébatrch is not all technical,
complexes, statistics and computers. It can be siemple activity designed to provide
answers to very simple questions relating to dayday activities in our environment. On
the other hand environmental research procedurealsa be employed to formulate
intricate theories or environmental laws that govaur lives. The difference between

research and non research activity is, as mentjonede way we find answers: the



process must meet certain requirements to be aatsgrch. To identify these

requirements let us examine some definition ofagde

The word research is composed in two syllableancesearch. The dictionary defines the
former as the prefix, meaning ‘again’, ‘anew’ ovés again’ and the latter as a verb
meaning ‘ to examine closely and carefully’, ‘tsttand try’, or ‘to probe’. Together they
form a noun describing a careful, systematic, paséudy and investigation in some field

of knowledge, undertaken to establish facts orgipies.

Grinnell (1993) further added that ‘research isracsural inquiry that utilizes acceptable
scientific methodology to solve problems and creawv knowledge that is generally

acceptable’.

Lundberg (1992) draws a parallel argument betwkerehvironmental research process,
which is considered scientific, and the procesbkwlgause in our daily lives. According

to him:

Scientific method consists of systematic observattassification and interpretation of
data. Now, obviously, this process is one in whiehrly all people engage in the cause
of their daily lives. The main difference betwean day- to- day generalizations and the
conclusions usually recognized as scientific metiexlin the degree of formality,
rigorousness, verifiability and general validitytbé findings (Lundberg 1992: 5). Burns

(1994: 2) defines research as a systematic inagiigto find answers to a problem.

3.2 Types of Research

Research can be classified from three perspectives:



1. The application of the research study;
2. The objectives in undertaking the research; and

3. The type of information sought

These three classification are not mutually exekighat is, research study classified

from a view point of 'application’ can also be ddied as ‘type of information sought'.
For example, a research project may be classiqulee or applied research (from the
perspective of application), as descriptive, catieh, explanatory or exploratory (from
the perspective of objectives) and as qualitativguantitative (from the perspective of

the type of information sought).

Types of research

v v v

Application Objectives Types of
information
A 4 { l
Pure Descriptive Exploratory Quantitative
research research research research
v ‘; ; v
Applied Correlationnal Explanatory Qualitative

research research research research




3.3 Application

If you examine a research endeavour from the petispeof its application, there are two

broad categories: pure research and applied résearc

Pure research in environmental science or res@ualysis involves developing and
testing theories and hypothesis that are intelflgtehallenging to the researcher but
may or may not have practical application at thespnt time or in the future. Thus, such
work often involves the testing of hypotheses cioittg very abstract and specialized

concepts.

Pure research in environmental science is alsoecoad with the development,
examination, verification, and refinement of resbanethods, procedures, techniques
and tools that form the body of research methodolegamples of pure research
include: developing a sampling technique that caagplied to a particular situation;
developing a methodology to assess the validity pfocedure; developing an
instrument, say, to measure the vibration levéh@earthcrust ; and finding the best way
of measuring earthquakes or volcanoes. The knowlpdgduced through pure research

is sought in order to add to existing body of kneage of research methods.

Most of the research in the environmental sciercapplied. in other words the research

techniques, procedures, and methods that formdtig bf research methodology are



applied to the collection of information also varsoaspects of situation , issue, problem
or phenomenon so that information gathered carsbd in other ways — such as for
policy formulation (environment protection and eowmental auditing) administration,

and the enhancement of understanding of a phenameno

3.4 Objectives

If you examine a research study from the perspedtivts objectives, broadly, a
researcher’s endeavor can be classified as: da@seriporrelation, explanatory and

exploratory.

An environmental study classified as descriptiveesagch attempts to describe
systematically an environmental situation , prohlphrenomenon, service or program ,
or provides, or provides information about, sag, litiing conditions of a community
near dumpsites, or describes attitudes towardssae isuch as waste disposal. For
example, it may attempt to describe the types nfice provided by an organization, the

administrative structure of an organization, arelrtbeds of a community.

Correlation Research

The main emphasis in a correlation research sttty discover or establish the existence
of a relationship/association /interdependence éetviwo or more aspects of the
environment. What is the impact of deforestatiorthenclimate? What is the relationship
between soil and vegetation? or What is the etiedesertification on crop yields?

These studies examine whether there is a relafijphsitween two or more aspects of a

situation or phenomenon.



Explanatory Research

Explanatory research attempts to clarify why ane beere is a relation between two
aspects of the environment. This type of reseatteimats to explain, for example, why

afforestation can increase rainfall and reduce tatpre is followed by rainfall.
Exploratory Research

The fourth type of research, from the viewpointha# objectives of a study, is called
exploratory research. This is carried out to inigasé the possibilities of undertaking a
particular research study. These types of resestucly are also called a ‘feasibility

study’ or a ‘pilot study’. It is usually carried bwhen a researcher wants to explore areas
about which he/she has little or no knowledge. Alsiscale study is undertaken to

decide if it is worth carrying out a detailed intrgation. On the basis of the assessment
made during the explanatory study, a full study megntuate. Exploratory studies are

also conducted to develop, refine and /or test nreasent tools and procedures.

4.0 CONCLUSION

Existing environmental problems in our local enmimeent can be examined
in various ways. Undertaking an environmental redes an attempt to find
solution to these problem using established framkwand principles and
procedures and techniques to test the validityrahability of the subject

matter. As a new entrant into environmental researou should understand



that research can be made simple using computed awftwares in
answering day-to-day activities in our environmeygain, you should
realize that environmental research can be empltwyéarmulate intricate

theories or environmental laws that govern ourslive

5.0 SUMMARY

You have been following the research process. élygu can appreciate
what we have learnt so far. So, in this unit | saggyou now know the need
not to deliberately influence or conceal the ressaftan environmental
research. You are also aware of the various typessearch and when they
are applied. This is because pure research in@amgntal science is
concerned with the development, examination, \e&iion, and refinement
of research methods, procedures, techniques timattfee body of research

methodology.

6.0 TUTOR MARKED ASSIGNMENTS

1. State two definitions of research.

2. Mention and discuss the major types of researenvironmental science.
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1.0 INTRODUCTION

There are some tasks identified as the operatgiapk you need to follow in order to
conduct an environmental study. Topics identifiedactangles are the required
theoretical knowledge needed to carry out thegessiehe tasks identified in circles are
the intermediary steps that you need to complegotivom one step to another. It is
important for a beginner to work through these siaghe proposed sequence, though

with experience you can change it.

This course material is written around the theoattknowledge required to undertake
each operational step and follows the same se@li@ntigression as is needed to
undertake a research investigation. For each apeahtstep, the required theoretical

knowledge is further organized, in different uatpund the operational steps.

2.0 OBJECTIVES

At the end of this unit you should be able to

identify and formulate a research problem in envinental science

e construct instrument for data collection

» identify sampling techniques that will be most ayprate for your

study

» analyse data collected in the field



3.0 MAIN BODY

The following sections of this unit provide a quiglance at the whole process to

acquaint you with the various tasks you need tcettaéle your study

3.1 The Research Process

Step |: formulating a research problem is the first armbtmmportant step in the research
process. A research problem identifies your destinait should tell your research
supervisor and your readers what you intend tcarebe The more specific and clear you
are the better, as everything that follows in #mearch process-study designs,
measurement procedures, sampling strategy, frarapadysis and the style of writing of
your dissertation or report-is greatly influenceadtie way in which you formulate your
research problem. Hence, you should give it comalde and careful thought at this

stage.

It is extremely important to evaluate the resegmdlem in the light of the financial
resources at your disposal, the time available yand research supervisor’s expertise
and knowledge in the field of study. It is equafhportant to identify any gaps in your
knowledge of relevant disciplines, such as stasistiequired for analysis. Also, ask
yourself whether you have sufficient knowledge d@lmmmputers and software if you

plan to use them (Ranjit, 1999).

Step 11: Conceptualizing a Research Design

An extremely important feature of research is the of scientific methods. Research

involves systematic, controlled, valid and rigoressablishment of associations and



causation that permit the accurate prediction e¢@mes under a given set of conditions.
It also involves identifying gaps in knowledge, ifieation of what is already known and
identification of past errors and limitations. TWadidity of what you find largely rest on
how it was found. The main function of a researekigh is to explain how you will find
answers to your research questions. The reseasgindghould include the following the
study per se and the logical arrangements thapyopose to undertake, the measurement
procedures, the sampling strategy, the frame di/sisaand the time-frame. For any
investigation, the selection of an appropriateaesedesign is crucial in enabling you to
arrive at valid findings, comparisons and conclasidranjit (1999) argued that a faulty
design results in misleading findings which therefesult in wasting human and
financial resources. In scientific circles, theestgth of an empirical investigation is
primarily evaluated in the light of the researckide adopted. When selecting a research

design, it is important to ensure that it is validhyrkable and manageable.

There is an enormous variety of study designs aundhged to be acquainted with some
of the most common ones. Select or develop thedekat is most suited to your study.
You must have strong reasons for selecting a pdaticlesign; you must be able to
justify your selection; and you should be awaré@ss$trengths, weaknesses and
limitations. In addition, you will need to expldine logical details needed to implement

the suggested design.

Step I11: Constructing an Instrument for Data Collection



Anything that becomes a means of collecting infdromafor your study is called a
‘research tool’ or a ‘research instrument’ .for exde, observation forms, interview

schedules, questionnaires, and interview guidealbotassified as research tools.

The construction of a research tool is the firsagbical’ step in carrying out a study. You
will need to decide how you are going to collediadar your research in environmental

science.

v
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Source: Adapted from Ranjit (1999).

the proposed study and then construct a reseastiiuiment for data collection. If you are
planning to collect data specifically for your syugrimary data), you need to either
construct a research instrument or select an aireaastructed one. If you are using
secondary data (information already collected tbeppurposes), develop a form to
extract the required data. In order to determinatwiformation is required, go through

the same process as described for many data above.

Field testing a research tool is an integral pamstrument construction. As a rule, the
field test should not be carried out on the saroplour study but on a similar

environment.

If you are planning to use a computer for datayaisl you may wish provide space for

coding the data on the research instrument.

Step 1V: Selecting a Sample

The accuracy of your estimates largely depends tipoway you select your sample.
The basic objective of any sampling design is toimize, within the limitation of cost,
the gap between the values obtained from your saampd those prevalent in the

environment

The underlying premise in sampling is that, if Etigely small number of units is
scientifically selected, it can provide, with afsiéntly high degree of probability, a fair

true reflection of the sampled environment thdddsg studied.



Sampling theory is guided by two principles:

1. The avoidance of bias in the selection of a sangpid,

2. The attainment of maximum precision for a givenlaubf resources.

There are three categories of sampling design

1. Random probability sampling designs:
2. Non-random probability sampling designs; and

3. ‘Mixed’ sampling design.

There are several sampling strategies within tfs¢ fiivo categories. You need to be
acquainted with these sampling designs to selecbtie most appropriate for your study.
You need to know the strengths and weaknessesbfaal the situations in which they
can or cannot be applied in order to select the mqgsropriate design. The type of
sampling strategy you use also determines yourtyatnl generalize from the sample to
the entire environment and the type of analysistatistical tests you can perform on the

data.

Step V: Writing a Research Proposal

Now, step-by-step, you have done all the prepayatork. Next put everything together
in a way that provides adequate information, farry@search supervisor and others,
about your research study. This overall plan glleader about your research problem
and how you are planning to investigate, and ieda research proposal. Broadly, a

research proposal’s main function is to detaildperational plan for obtaining answers



to your research questions. In doing so it ensanelsreassures the readers of the validity

of the methodology to obtain answers accuratelyaijekctively,

Universities and other institutions may have difigirequirements regarding the style
and content of a research proposal, but the mgjofiinstitutions would require most of
what is set out here. Requirements may also vattyiman institution, from discipline to
discipline or from supervisor to supervisor. Howetke guidelines set out in this course

material provide a framework, which will be accdyato most.

A research proposal must tell you, your researplesisor and a reviewer the following

information about your study;

. What you are proposing to do;
. How you plan to proceed; and
. Why you selected the proposed strategy.

Therefore it should contain the following inforn@tiabout your study:

. A statement of the objectives of the study;

. A list of hypotheses, if you are testing any;

. The study design you are proposing to use;

. The setting for your study

. The research instrument(s) you are planning to use
. Information on sampling size and sampling design;
. Information on data processing procedures;

. An outline of the proposed chapters for the report;



. The study’s problems and limitations; and
. The proposed time-frame.
Now that you have a general idea, writing a reseproposal shall be taken in a more

explanatory way in our subsequent unit (see unit ...)

Step VI: Collecting Data

Having formulated a research problem, developddadysiesign, constructed a research
instrument and selected a sample, you then cdheatlata from which you will draw

inferences and conclusions for your study.

Many methods could be used to gather the requiednnation. As a part of the research
design, you decide upon the procedure you wantadapt to collect your data. At this

stage you actually collect the data.

Step VII: Processing Data

The way you analyze the information you collectdély depends upon two things:

1. The type of information-descriptive, quantitatigeialitative and

2. The way you want to write your dissertation/report.

There are two broad categories of report: quaivéatnd qualitative. As mentioned

earlier, the distinction is more academic than meahost studies.

If your study is purely descriptive, you can wiyteur dissertation/report on the basis of
your field notes, manually analyze the contentgoair notes (content analysis), or use a

computer program.



If you want quantitative analysis, it is also nesaey to decide upon the type of analysis
required (i.e., frequency distribution, cross-taioin, or other statistical procedures,
such as regression analysis, factor analysis, sisady variance) and how it should be

presented. Also identify the variables to be subjto those statistical procedures.
Step VIII: Writing a Research Report

\writing the report is the last and, for many, thest difficult step of the research
process. This report informs the world of what y@awve done what have you discovered
and what conclusions you have drawn from your figdi If you are clear about the
whole process, you will also be clear about the yaywant to write your report. Your
report should be written in an academic style amdilided into different chapters and/or

sections based upon the main themes of your study.

This survey has been designed to elicit informa#ibout the training needs of academic
staff who are involved in programme and course rateesign and development;
tutorial facilitation; assessment; research anduati@n at... Specifically, it seeks to
identify the gaps, possible causes, and profemitrgi solutions that will enhance
individual performance leading to achieving susdble good practices. Kindly give us a
minutes of your time to complete this survey asueately as possible. Data collected

with this survey will be kept strictly confidentiaTlhank very much for your time.

4.0 CONCLUSION

It is clear from this unit that there are some apenal steps you need to

take in order to conduct any research in envirorialestience. You have



also learnt the required theoretical knowledge bkgaf enhancing your
research operations. So, you now know, for instamedormulation of
research problem, study designs, measurement pnasedampling
strategy, frame of analysis and the style of wgityour original essay. You
are now familiar with the construction of reseat@bls which is the first

practical step in carrying out an environmentatigtu

5.0 SUMMARY

In this unit, we have learnt the step-by-step ofygcag out a research in
environmental science. At this stage, we mighttgough the steps again.
What is very important is for you to be consistamd thorough in applying
each step. It is also very important to note thermelation in all the steps
with one another. In addition, each step has augnigle to play in the
research process. Testing of a research tool ifiglieis an integral part of
the research process. Therefore, as a rule thiespiteey should not be

carried out on the sample of your study but omalar environment.

6.0 TUTOR MARKED ASSIGNMENTS

1. Discuss how data is processed.



2. Draw a detailed diagram showing the researcbgsses.
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1.0INTRODUCTION

The analysis of numerical data can therefore plagymmportant roles in research. It
can be used to make sense of large amounts oftdaaplore data as a means of
generating hypotheses and understanding envirom@aicesses, to infer processes in a

large environment from only a small sample of dadagssess the significance of



findings, to help in model building, and in gene@aprovide evidence for hypotheses
about spatial processes. It is generally nota&efit to make statements about
environmental processes without providing suppgréuwidence from the analysis of

data.

2.0 OBJECTIVES

By the end of this unit you should be able to

-determine the techniques to be used in data asalys

-identify the types or level of data commonly enaewed in
environmental research

-be familiar with the number of sample and typeata being
analysed

-be able to link the data analysed to the envirartme

-identify problem that might be encountered dutimg analysis and

the modification of areal unit.

3.0 MAIN BODY
3.1 The Choice of Technique
This is not an easy question to answer as thera besvildering number of techniques

available, many of which can be applied to the sdata. There are two properties of



data collection. One of these properties is thelrarmf samples; the other is the type or
level of the data.

The number of samples refers to the number of ‘&&ork’ for which you have sampled
data. For instance, you might have data on a saofigeil in the southern part of Nigeria
and want to examine whether this value is signifiljadifferent from the northern
average. You have sampled data from only one paneccountry (the northern average
is considered a ‘fixed’ value in this context). Hawer, if you have soil data from two
regions of the country and want to determine ifehie a significant difference between
them, then you have two samples. Equivalently, moght want to compare farming
practices in four different topographic regionsyinich case you have four samples.
Three types or levels of data are commonly encoedt@ominal, ordinal, and ratio, with
ordinal data being further classified into two cpiees, weakly ordered and strongly
ordered. Nominal and ordinal data are discretedtia can take only certain values),
whereas ratio data are continuous. Nominal dattagothe least information in that they
are simply categories without any ordering. Example the division of climate into
tropical or temperate, or the division of land uge arable, pasture, forest and moorland.
The data consist of counts of observations in @ithese categories. Data that are
ranked either individually or in groups are referte as ordinal. Weakly ordered ordinal
data consist of ranked categories such as the comesponses asked on a questionnaire:
strongly agree; agree; neutral: disagree: strodiglggree. Strongly ordered ordinal data
consist of a ranking of individual data points. &mample being when cities are ranked
according to some attributes such as mean tempermatwuainfall. Nominal and ordinal

data are categorical and do not have metric prgsemvhich clearly limits the types of



analyses that can be performed on them. For instéindoes not make sense to calculate
a mean land use that might be somewhat betweeuarpastd forest! Nor does it make
sense to calculate a mean response to a questiestatiement. The problem is that in
calculating a mean from such data it has to benasduhat the perceived divisions
between all the categories are equal when there garantee that this is so (Coshall.
1989). Ratio level data provide the most informatmce they are continuous and have
metric properties. Examples include heights of ntains, stream velocities, clay content
of soils and so on, and the statistical technigluascan be applied to these data are
referred to as parametric statistics. Data camdvibe transformed from ratio to ordinal

to nominal but never the other way.

Knowledge of both the number of samples and the ofata being analyzed can thus
be a useful guide to an appropriate statisticdrtepie. If the aim of the analysis, for
example, is to compare two samples of stronglyredlerdinal data, then a Mann-
Whitney U-test would be appropriate. If the aillagompare one samples of normal

data with a fixed value. Then a one- sample chiasgtest is appropriate.

3.2 How environmental is my analysis?

In conducting data analysis within an environmérnsg sometimes easy to lose sight of
the geography of the problem and to concentratplgion the analysis. Whilst the
analysis is clearly important in improving our urgtanding of spatial processes, it is just
a means to an end and the analysis should be ltokib@ environment at every

opportunity. For this reason, statistical packabes provide linked windows where data



can be analyzed and brushed in one window andabematically displayed on map in
another window are very attractive. Being able aprdata and results in increasingly
interesting ways and to undertake numerical analy® also attractive features of
geographical information systems (GIS). Currerttkly &nalytical functionality of most
GIS is rather crude and not particularly user-fignbut this is changing and fairly soon

most types of spatial analysis within geography el possible within a GIS.

Spatial analysis also facilitates access to |lapgéia databases such as boundary files,

road and river networks, digital elevation modeld eemotely sensed images.

The display of data or results on a map utilizesdaracteristic of spatial data that
makes them special; the data have spatial locdtispossible to distinguish two types
of analytical research using spatial data on tiseshat this property. The first, which |
will term weakly geographical, uses data for defarlocations but effectively throws the
interesting spatial component away and utilizesdita as if they are simply lists of
numbers that could be reshuffled without affectimg outcome of the analysis.
Performing an ordinary least-squares regressiolysinan spatial data is an example of
a weakly geographical analysis. Unless the ressdofathe regression are mapped, the
analysis would produce exactly the same resultmaiter what the spatial arrangement
of the data. The data become merely numbers wiadeh heen stripped of all their spatial
information. Spatial analysis which is strongly geaphical, on the other hand, explicitly
uses the information on the spatial location ofdhta points. Examples of strongly

geographical techniques include the calculatiogpattial means and standard distances



as spatial equivalents to the more usual meantandard distances (Ranjit, 1999), and
the calculation of directional means and directiot@@iances where the data represent

movement in various directions (Watson, 1987; WW£83).

One strongly geographical analytical technique ive® the measurement of spatial
autocorrelation, which refers to the spatial paiteg of data. Where the value of data for
one spatial unit is similar to those in its neighiog units and said to exhibit positive
spatial autocorrelation (most data exhibit posiipatial autocorrelation); on the other
hand where the value of data in one unit tend®tdigsimilar to the values in
neighbouring units which are said to exhibit negaspatial autocorrelation. A feature of
other types of strongly geographical analysish& tts measurement is sensitive to the
definition of ‘neighbouring unit’. Clearly many deitions could be used, ranging from a
rather restrictively nominal contiguity criterion & continuous distance-decay-based
definition. However, this should not necessarilycbasidered a negative feature of
spatial analysis; rather, the challenge is to erarhow sensitive the calculation of
spatial autocorrelation is to the definition ofgl@oring unit and perhaps report spatial
autocorrelation values for a large range of de@ing. In this way, more interesting and

complex issues in the way data are related in spaglet be illuminated.

Other strongly geographical techniques includeoteritypes of point pattern analysis
(Boots and Getis, 1988), where the interest isceorene whether or not points in space

are clustered. There are many ways of undertakong pattern analysis; a common one



is nearest neighbour analysis, where average distdvetween points are measured and

compared with expected values under a random lalissiton.

A final example of strongly geographical analysishe movement towards producing
local or ‘mappable’ statistics. Typically, in ansés such as regression, for example, and
even spatial autocorrelation, whole-map statistresproduced. In the case of regression
the whole-map statistics include the parametemagéis and the goodness-of-fit
statistics. In both cases, these are clearly ‘@eneaalues that are assumed to apply
equally to all parts of a region. However, it cobklthat the estimated regression model
replicates data in some parts of the region mocarately than in others. Similarly, the
general relationships between data points depintadspatial autocorrelation statistics is
an average over the region which could mask impbgaographic variations in the
relationships between data over space. For thsredhe realization is growing that
whole-map statistics are limited and that whergassible we should attempt to provide
local or mappable statistics (Haggerstrand, 19386yelopments such as the expansion
method (Drury, 1990) and spatial association stegigBurgess, 1984) reflect this trend

and also provide greater links to geography andpingp

3.3 What problems might | encounter?

It is perhaps true that all analysis can be ceéidiin some way and certainly the analysis
of spatial data is no exception to this statemBnére are many options available at
various stages of a research project and often thareone option may be appropriate in

a given situation. It is therefore necessary toendécisions and this lays the researcher



open to criticism such as Why didn’t you do this?. For instance, it is possible to debate
the type of data collected, the way the data welleacted, the number of samples taken,
the analytical method used, the assumptions embladdbe use of the method, the
interpretation of result, etc. But before beingghared into inaction, the appropriate
guestion to ask yourself is whether or not theymislis useful: that is, has it provided
either insight or evidence that you would not otvise have? Clearly you do not want to
commit gross errors that invalidate your analysistbe goal of producing a piece of
analysis that cannot be criticized in some waya@bably unattainable. More

realistically, aim to undertake an analysis thatssful and which avoids the major

pitfalls associated with spatial data.

3.4 The modification of areal unit problem

This problem occurs with aggregate spatial datt ddich are reported for zones rather
than individuals. The problem is that the resultthe analysis can be sensitive to the
way in which the zones are defined. For examplaraysis of the relationship between
rainfall and crop yields using data from a specdfboe may well produce a different set
of results from an analysis performed with exatiitly same data aggregated to the level
of the zone. This is clearly worrying, especiaflyhie results are sufficiently different to
alter the conclusions reached regarding the natutfee relationships being examined.
The modifiable areal unit problem can be separit@dtwo components. The first,
described above, is sensitivity to scale and thebmrs of spatial units into which a
region is partitioned. The other is sensitivitytlie way in which space is partitioned even

when scale is held constant.



3.5 The identification of spurious relationships

Care must be taken in data analysis to avoid nesiglattributing any importance to a
spurious relationships. Such a problem can arlssnveomplex relationship between two
or more variables might be very different from thdiich is suggested by the statistical
analysis. A common example where spurious relatigsscan occur is in the
interpretation of a matrix of correlation coeffiote between several interrelated variable.
Each correlation coefficient measures the strenfthsimple linear relationship between
a pair of variables and can give a very misleadhimgression of the underlying causal
relationship, which may involve several other Viales. For example, suppose data are
collected on crop yield, altitude and rainfall viitla region and it is found that the
correlation coefficient between crop yield andtatte is positive. It might be incorrect to
infer that the causal mechanism producing thisssitzdl result is one where the crop
under investigation has an affinity for high-altd®ilocations.

This might be so, but it might also be the caseulithin this region rainfall tends to
increase as altitude increases and that crop lyietdase with rainfall. The calculation of
a simple correlation coefficient can therefore fgj@ relationship which is spurious. A
more accurate picture of the determinants of cielglyould be obtained by a multiple
regression, where each parameter indicates thigoredhip between the dependent
variable and one independent variable, everythisg leeing equal. A regression analysis,
for example, might indicate that the relationshigveeen crop yield and altitude is
negative even though the correlation coefficiemfggsts it is positive. In much the same

way, a simple scatter plot can give a false impoessf the nature of the relationship



between two variables. Partial regression or leyegots, which depict the relationship

between two variables, everything else being egualmuch more reliable.

4.0 CONCLUSION

The unit gave you an overview of the large numlieechniques available
for data analysis. It has the two principal projesrof data collection: the
number of samples and the type or level of the.ddta unit has identified
three types of level of data commonly encountegedely nominal, ordinal
and ratio data. You now know that the knowledgbaih the number of
samples and type of data being analysed can befal gside to an
appropriate statistical technique. It is thus dasgsio map spatial data such
as roads, rivers, etc. Geographical analyticalriegle involves
measurement of spatial autocorrelations. This allthe value of data for
one spatial unit to be similar to those in its héigr unit and as such exhibit
positive spatial autocorrelation. You can now besftd of not allowing

spurious relationship between two or more data.

5.0 SUMMARY

The analysis of numerical data can be an extrenalyable constituent of environmental
research. It drives data collection and data ptetien and it provides a powerful
framework within which our understanding of envinmental processes can be tested and

developed. This unit has described how the anabfsisimerical data can be useful; in



summarizing large amounts of data through deseamiatistics; how relatively new, and
primarily visual, exploratory techniques can befulsia both formulating hypotheses and
examining results; how we can infer aspects offaufation from a sample; and how
model building and calibration can be used astaofdsow well we understand the real

world.

One of the more confusing aspects of data anabysieciding on what technique to use
in a given situation. Whilst experience is usefelld) discussing your problem with a
user-friendly statistician is highly recommendedtisTunit also discusses how to narrow
down the choice of technique fairly easily. It ®ed that environmental data have
certain properties which lend themselves to difietgpes of analysis and many of these
are highly visual, which often makes their presgotain research projects more

appealing.

There are pitfalls, however, and cares has tokEntto eliminate problems that could
invalidate the conclusion reached. These includentbdifiable areal unit problem,
spatial non stationary, spatial dependence, nardatd distribution and the identification
of spurious relationships. However, these problamsalso challenges and should not
deter students from incorporating data analyse @sntral theme of their projects

because the analysis of numerical data can praveotal contribution to research.

6.0 TUTOR MARKED ASSIGNMENT

1. Explain the basis for making environmental asialy



2. What problems are you likely to be confrontedlevembarking on
data analysis
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1.0 INTRODUCTION

For students in Environmental Studies and ResoMiar@agement, National Open
University of Nigeria (NOUN), it is a requiremertd Write a research proposal
before a thesis or dissertation research is takiam. For the purpose of external
funding, the research proposal is a necessary damuno convince-funding

sources, sponsors, and academic bodies that tfexpi®worthy of their attention

let alone their money. In the case of an académstitution, such as NOUN, the
research proposal is essential to convince theopppte committees or your

supervisor of the, value of the project as it magtabute to a body of knowledge.

The proposal is a study plan that is to be followedhe course of the research
effort. It should be thought of as a device taubed as a guide in the development

of research process. To the extent that the pebpssa plan, it establishes an



order to one’s research effort. It gives a continto the various steps and stages

of the work to be done.

The proposal helps the researcher to organizeffogsin terms of time to be
spent and resources to commit to the project. Adtera project may sound and
seem reasonable enough to do except when it wookedn detail and one
discovers that the time or expenses are beyond @asburces. The proposal

forces one to consider these two issues.

The process of writing a proposal actually forcke author to think through
various steps of the research process. That igriposal writing process forces a
direction of thought that shapes the project amdpitocedures for carrying it out.
To put it another way, the proposal preparationcgss is a thinking-through

process.

In more formal terms the proposal is a series atestents which are designed as
guide to the hypothesis testing process which emlsdtie specific purpose of the

study effort.'



Finally, the research proposal serves as the asibe writing of the first three
chapters of the final research report. The fieglort will logically include an
Introduction, Review of Literature and a Methodaglogrhe proposal once written

and used can easily be converted to chapters ireiearch report.

2.0 OBJECTIVES

At the end of this unit, you should be able to

» Justify the reasons for research proposal

* Generate ideas that will eventually lead to redeproposal

» Identify important methods and procedures that willect you on the

administration of the study.

3.0 MAIN BODY

3.1 Generating ldeas

When a proposal is in the process of being prepdrésiobvious that a topic has
been selected and its refinement is well under widgwever, many researchers,
grant writers and especially students may be lapkim ideas that will eventually

lead to the preparation of a research proposalreMéien than not the writer has



an idea but it lacks substance, clarity, conceabn and everything else that
makes it more than an idea. There are plenty edsdloating around 'that is in
this stage. The quality of these ideas is terribniyportant and should not be
overlooked as a factor of value in the researcltgs® and will be dealt with
shortly. At this point how does one move an ideanfits simplicity as a thought

to a set of workable concepts within a theoreticilamework



Begin by writing down thoughts about your idea. té&Ndaking is and should be a
highly regarded scientific activity. Note-taking & means of playing with

thoughts, and fragments of ideas. It is a probgsahich one fits together ideas
and pieces of ideas as if one were working oug agly puzzle. The note-taking
stage should take on the dimensions of an obsesdiba writing of notes should

be, at this stage, impulsive and obsessive. Duoorty about the randomness of
this process for in time a pattern will begin tonfoand the bits and pieces will fall
into place. Don't rush the note-taking processtfisr an idea-hunting method and

takes time.

Talk to as many people as you can who are knowhkdnigein the area of your
idea. Such personal contact will frequently lead Yo new or additional material.
Such persons are frequently very willing to spenektwith you but others will be
much less willing to give off their time and thi®giure should be respected,
because experts or specialists are busy with tveir work. Yet, there are those
who are kind enough to discuss their ideas with. ytuthis regard, do not limit
yourself to experts. Discuss your idea with anyat® is willing to listen. The
author of this course material has found the madtiable ideas expressed by
experts and non-experts in the field of environrakstudies, resource analysis

and management.



3.2 Read widely: It goes without saying that yousitread a great deal before
you can be satisfied that your idea is shared lneret Other writers have
developed material in your idea area and can dari&ito yours. Continue to do
general reading that you are normally inclined eamsume, for your idea has a
way of popping up in the oddest places. Actualhy yare, at this stage, in the
process of holding your idea close to the froyair mind and any material that
passes before you is automatically perused foeiggedness to the pedantic idea.
This is why it is equally important not to limit yoself to the pedantic journals

because ideas are found everywhere if your raddn speak, is turned on.

There are popular or mass consumption of jourmag;spapers and magazines
that may very well add useful facets and informatim your idea. The
presentation of information is not neatly organizged the literary world into
important and non-important scientific materialisTis especially true of original
and futuristic ideas. Very often environmentakscie presentations express the
newest ideas. Again, my suggestion is to read'Ilwided talk to a diverse group

of people to give needed substance to your idea.

In the development of your idea, be sure to allowa substantial lapse of time
from its origination to the time when you start timgy your research proposal. It

is important not to hurry this development becamisgeeds time to mature or



wither. It is possible that others will have caerthe idea so thoroughly that
your own interest is weakened and perhaps lost. niBwe importantly, you must
have the time to examine the nuances of all theemadtthat is added to your
idea. Actually, as your idea formulates and tatreslitable shape, the maturing
will have occurred. At this point you will have owved from informal idea

hunting toward s more formal review of literature.

3.3 Don't Be Afraid To Be Creative

The problems that" confront most students profesdgand non-professionals
seem endless in number. Many of these problemshapsr most, are a
consequence of higher expectations for one's [lfiee more we expect the more
complexities and dissatisfactions are encountefBoe solutions to these
problems are difficult to come by as multi-faceteaimplexities inundate the
problem situation. Frequently, researchers willdotheir research plans on the
shoulders of previous research efforts. This aggirois traditional and very
sound scientifically speaking. It is a buildingptk procedure that starts with a
foundation of well validated knowledge. Carefuasahing of the literature is an
absolute necessity in the preparation of any stumtlysolution to problems. What
needs to be emphasized here is a few words of esgeoment to students for
their research proposal to be more creative in Ggabring an environmental

problem.



As you look for material do not limit yourself tther people's ideas. Nor
should you limit yourself by thinking you must aptdhe totality of someone
else's idea or theory. You can extract an idedh@ory and build on it with
your own thinking. Remember, your own ideas hapst as much potential as
the next fellow's, and may be more. Don't rely lo@ inost authoritative persons
in a field you should certainly study their wngis and their research but your
own creativity may equal and possibly purposeenevthe most impeding of
authorities. Don't be afraid to dismantle sone else’s theory and take that
which best fits your conceptualization. Everydras had the experience, upon
hearing about a new idea, of saying “I thoughdf that a long time ago."
Everyone has had ideas that were criticized béang too ridiculous, too far
out, only to discover with the passage ohet that someone else has
developed the same idea and accumulatede fand fortune in the process.
Not all of our ideas have achieved suchnditic ends, but the point that

ideas have validity without formal institutmirbacking is true for most of us.

The real limit to whatever ingenious notions anebisl we may develop is our own
imagination. We need to stretch our thinking inesrtb develop new possibilities.
In the process of studying and pondering literaiare particular area of interest in

environmental science, the logic of the authorlwgags subject to interpretation.



Why didn't the author consider a different line wiinking? Inquiry and
instrumentation in Environmental Science are serimatters and should be done
boldly whether applied to innovation or ponderohearetical matter. Critical
assessment of long held beliefs is the first; demew interpretation of the
scientific truths. The knowledgeable authoritieswugay the institutional front row
only because others have abandoned the effort. pidmoters of solar energy
have long been considered slightly less than ridiifor thinking that this kind
of energy could be economically produced. We nowvk that solar energy is an
idea whose time has come. Any and all ideas a&ltertnative sources of energy
are seriously being considered and explored. Teatige spirit still lives. Don't

be afraid to exercise it even within the pedanéltshof higher learning.

3.4 Writing Style

Writing a research proposal is an exercise in ghiog detail that will answer the
guestions of any reader or reviewer. Normally ehshould be a good deal of
detail that satisfies the expert or reviewer antln@ so much detail that the
person unfamiliar with the topic gets lost in a mad discussion. The right
balance of detail should help the reader quicklysgrthe nature of the problem
and your approach to it. The beat advice is tdengiose to your proposal outline
(at least the first draft). Write clearly and signp But some detail is always

needed unless you are writing a one or two pagiaabs Good proposal writing



is a delicate balance of presenting your intentiondealing with your research
problem. You should describe the research proposanough detail that the
supervisor or reviewer is satisfied that the proble worth investigation and that
you have the capacity to carry it out to a satisfigc conclusion. It should be

remembered that it is impossible to anticipate ywaenor detail.

When writing even the first draft of your propodalke care to see that there is a
logical flow from one section to another. Aftel, #he proposal, like the research
that flows from it, is like a chain of reasoningathimoves smoothly from one
concern to another without confusing interruption®ne good example of this
flow is implicit in the introduction section of theesearch proposal outline. The
"area of concern" is followed by "problem statemiemvllowed by "purpose”,
followed by "major research question”, followed byinor research questions”
and so on. This Sequence of topics begins witlery general statement and
continues to narrow down to .very specific detaitedterial. A good| proposal
will reflect this kind of reasoning with each sectireflecting the previous section
and carrying it one step further in a consistenhmea. Too often the beginning
writer of proposals will complain of this appareowerlapping and see it as
duplication. The proposal is a chain of logic baihrefully and slowly so that
after the final page is read a clear, completeupecwvill be comprehended by the

supervisor, reviewer and entire readership.



When doubt is raised in your mind regarding youtemal, it is best to stop and
re-write that portion. It is good practice to \eritour proposal word for word as if
it were the final draft. Obviously, at this poydu are working from an outline as
well as notes so that the final draft feeling ishayou as you strive for the final

draft look of your proposal.

3.5 Others Can Help You

How can others help you in writing your propos#Rvays have others' read over
your material in order to identify gaps, flaws aodersights of various kinds,
weaknesses in organization of work and writingestgte frequently most easily
detected by those unfamiliar with the proposal nedeby giving the most skillful

proposal writer himself after a span of time haswhiter a different perspective.
Even you the writer can benefit from a criticaldewy by a second party. More
often than not, a reader unfamiliar with your warld give you some of the most

helpful suggestions.

One of the most common failures on the part of fime proposal writers is lack
of clarity regarding the central purpose of theemwbur. Very often first time

writers will overlook the obvious in favour of tlesoteric and complex. In regard



to complexity, it is most important to define ixtevriting uncommon terms in an
honest effort to communicate. Some authors wilitecorely for reasons of ego
building and self-reassurance of the proposal'©napce. Here, | instruct you to

write clearly and write simply.

Good writing, especially research proposal writispould involve the use of
punctuation, spacing, underlining, drawing, chartsbles, frequent use of
subheadings in order to attract your reader’s dtténtion. When possible, list
items in order of importance or in terms of logisalquence. This is a part of
outlining which gives order and structure to yowrkvy After all, this is not poetry

or the great American novel you are writing. Thepmse of this section is to
present the methods by which the proposed studybwitarried out. The greater
the detail and care taken in the preparation af ¢gbiction the more efficiently and
easily the research will be completed. All stepl go according to the plan if the
plan is carefully and meticulously organized. I€é threvious two sections of the
proposal were announced as important to the prégbsa section should be

considered even more important.

3.6 Method and /or Procedure



Why is this section important and useful to theeagsher? The "Method" or
"Procedures" section (many researchers use the h#hding "Procedures” or
"Methods" in the place of "Methodology") is a spiciset of procedures that
direct the researcher in the administration ofggraect. Almost all of the material
in this section of the proposal should be transféto the "Methodology" chapter
in the final research report. Science is basegaptication, that is, the capacity to
validate a piece of research by using the same adstlof study. In the
presentation of any research findings, the metloggois, in fact, the authority
base for the research. When the researcher revweslsmethods through
publication he challenges his critics to questiondoubt or to reject his findings.
In effect, the findings (the content) are only asdjas method used to produce the
findings. Those researchers who refuse or avoidaleyy their method or sources
of information sacrifice their credibility becausé the methods for producing
results cannot be made available for close scrutien such results are assumed
to lack validity. Again, the methods or sourcassimportant as the actual results
making one inexorably tied to the other. It istloese reasons that a complete and
comprehensive methodology section be included enrdsearch proposal. Too
many students write far too little about their @sf methods in the proposal as
well as the final research report. Sponsors ofrenmental research are skeptical
of data when little or no information regarding hwds is given in the report
document and the same is equally true of the padpo$§he writer runs far less

risk of criticism in writing too much in the methedection of the proposal as



compared to the other sections of the proposaienSe and research (research is
the action arm of science) are founded on systemagihodology. Therefore, the
right to replicate any research is a 'right avadlaio all who are so inclined to
attempt replication'. In a very real sense, théhous section is similar to a recipe
(from a cookbook, anyone can get the same resuitsguthe same recipe if

procedures are systematically and carefully folldwe

The logical arrangement of subject headings in #estion of the research
proposal tends to follow the logic of the resegrobcess. The section opens with
a restatement of the major hypothesis (or hypo#)ese question. Next, the

appropriate research design followed by a desonptf the population to-be

studied is inserted, This is followed by a discogsdf instruments for measuring
variables and a pretest exercise, the collectiomformation and the necessary
procedures involved in the collection of data, roeth of data processing and
finally data analysis design to produce and ansWwercharge embodied in the
hypotheses or research questions. Let us begimthadt restatement of the major

research hypothesis or question.

3.7 Restatement of the Major Research Hypothes@uesstion

The restatement of your hypothesis or questiorhigt ppoint in the proposal is

necessary to your reader or reviewer that all teéhods discussed in this section



are focused on answering the test set up by thethgpis or question. This
statement should be absolutely clear in the mirfdsveryone concerned. The
reader and writer will be making continual refererio the major hypothesis or
guestion because all hinges on that statement estign. That is, no other

statement or question is more important.

4.0 CONCLUSION

The unit has provided insight to research proposiing. It has given full understanding
on the relevance of research proposal in envirotashescience. It shows, for instance,
that the research proposal is a study plan th&b ise followed in the course of the
research effort .It helps you to organize your gffegarding your resources. You would
recall that the selection of topic requires idead more often than not, as a student, you
may have an idea that lacks clarity, substanag;eqtualization or even floating. At this
point you need not panic but make consultationk wxperts and non-experts in the field

of environmental science or who are knowledgeablelated fields.

5.0 SUMMARY

We have learnt quite a number of concepts in rekearoposal writing. Do not
forget that it is very important for you to readywevidely before you commence
the discussion of your idea or topic and subseduémé research proposal. The
proposal writing process forces a direction if thiois that shapes the research.
Build your research plans on background of previmsearch efforts. Here you

can see the power of literature review as an atesakcessity in the preparation of



any study. As a student, you need to be couragaadi€reative in approaching an

environmental problem.

6.0 TUTOR MARKED ASSIGNMENTS

1. Why is methodology important in environmental ersé?

2. Give reasons why you must involve others in yoseegch proposal
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1.0 INTRODUCTION

What do we mean by “research design” and whyss iimportant to discuss in the
research proposal? A good research design willtigethe control of those

primary variables under investigation and the \@eia are expected to produce
the experimental effect. Research design meansrttezing and the arrangement
of observations for the purpose of identifying abtes that cause, influence,
relate, associate and/or affect in some way otheables. Research design is a

structuring of systematic observation to invesBgae influence of one variable or



a group of variables on a given situation, conditamd/or other variables. The
goal of research design is to establish a predetaifluence (cause- effect or
independent- dependent nexus) between well defimed specific variables

(Polansky, 1974, 38-39).

2.0 OBJECTIVES

At the end of this unit, you should be able to:

-Define research design

-Discuss types of research designs

-Explain types of research design and procedure

3.0 MAIN BODY

3.1 Types of Research Design

Before examining the many different kinds of resbaiesigns, it is important to
consider the differences between studies base@@ndary sources and primary
sources.The former is sometimes referred to as “librarydearch. In planning a
research project the source of the data shapesh#racter of the work to be done.
Much research is carried out using secondary oajbdata. This is the kind of
research that is written almost entirely as a wevid literature. The principal
difference between library and other types of redes that the numbers of cases

used to support a hypothesis and non- libraryarebeare taken from direct



observation while library research is based onectithg and organizing pieces of
research that support or reject a given hypothekibrary research is obviously
far more qualitative than non- library statusesmohg the different types of
library studies we would classify the philosophiaaialysis, the case study,
historical studies, and some exploratory studig@sholars and researchers use the
library approach when attempting to write articlies publication based on
secondary sources. Of course, many formally plbtisstudies are based on
primary —direct observation data. More will bedsabout these qualitative studies

later in this section.

Research designs may be classified into two-maypes  Survey and

Experimental designs. Survey designs do not ham&r@ group comparison nor
is there any independent or “cause” variable. ERrpental designs always have
an independent or cause variable present and eotgnbup. Some designs have
no control group comparison at all. These are refeto as quasi- experimental

designs.

In order to more explicitly illustrate types of dgss, each design is schematically

laid out to show the dimensions of time, independanable and observations.

3.1.1 Survey Designs



The survey designs are observations taken at onew points in time. There is

no reference to a control group or independent abdei



3.1.2 Cross-Sectional Surveys

Descriptive ] one time only observation
Exploratory ] one time only observation
Explanatory ] one time only observation

All three cross-sectioned designs are observatiomatime only. The descriptive design
is used for community surveys such as Environmelmglact Assessment (EIA) and
need assessment projects. The exploratory desigseid to accumulate data in order to
formulate more precise hypotheses and researchiopuges Explanatory designs attempt
to make assertions about the population being ediu@@abbie, 1973:58). The researcher
may want, to explain the relationship of one vdaab a second variable and would use
an explanatory design. This process requires adt la bivariate analysis, if not a

multivariate analysis of the survey data.

3.1.3 Longitudinal Surveys

Some surveys allow for the analysis of data aedsfit points in time. A descriptive or
explanatory survey may be carried out at a secaddfard time or more in order to see

changes over time.

These are not experimental because no causal facemsumed to be operating in the

survey situation. Longitudinal designs are trezahort and panel.
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Trend

Each set of observations is a different sample.

Cohort T, T, T

Each set of observations is a different sampldrout the same environment.

3.2 General Characteristics of Environmental Study

Why write a description of the environment to hedgd? The reviewer or advisor of
your proposal cannot judge the relevance of yoopept without knowing at least the
general characteristics of the environment in tbdys It is quite likely that the physical
environment will be so unique that the projectas fieasible given the limits of the
proposal writer's monetary means. For example,sts@dent in Environmental Studies
and Resource Management Programme, you want tg Btadiversity in the moon, you
soon realize that your limited resources will nikd\a you achieve this ambition. One of
the first questions to be answered by a researstido | have enough funds to cover the
broad spectrum of the problem?” It would be materesting if one could study beings
from outer space but such a study is impossiblsimuch as no one can seem to identify
any such creatures. If one were to do a studywip structures with a focus on medium

size cities as the units of study one would besetgal to spend a great deal of time
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describing in detail each city to be surveyed amalyeed. If one were concerned with
matching cases from two different geographicaltioos knowing the characteristics

would be absolutely necessary in order to pair-matses from each location.

Some amount of information is necessary to knowyear in the planning and proposal
writing stage of the project. If one is to stutlg soil forming process, one would
presumably want to examine soil from initial weathg process. It is therefore
important that a detailed description of your stedyironment be presented in the
research proposal. If the unit of study is thegitsl environment then some general
characteristics seem necessary to report. Thasmoa characteristics of value to the

reader are vegetation, soil, climate, landform geolgraphic location.

3.3 Location or Setting in which the Study is GadrOut

Why is the location of the study important? Whyuwld it be discussed in the research
proposal? Not unlike that. previous subsection escdbing the environment to be
studied, the location greatly determines the felityilof the entire project. If the location
requires extensive travel then costs will havedaabnsidered and may delay the project
beyond realistic dates of completion. For examg@eproject may require special
equipment such as a soundproof room equipped witloavay glass and playroom toys.
This type of setting would be difficult to procureSuch a setting is rarely found on a

college campus and permission may be difficultitam for its use. Another example of
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special setting problems is the need for speciasmeng devices. The construction of
some devices may require special skill and fund@ind employing such skill takes time
and money. There are more reasons for delay assiljje postponement of the project.
For these reasons the proposal writer should direfascribe the location or setting of
the project. This includes geographic locationvadl as the nature of the setting. The

uniqueness of the location or setting must be Isléaid out and detailed.

3.4 Calendar of Events During The Study

Why prepare a calendar of events? A calendar eftsvis a time schedule for carrying
out the required tasks of the research projectrefiresents more of the detailed
organization necessary for convincing your advaoreviewer that the project is indeed
feasible. The time schedule or calendar is anothéication of how carefully and
realistically the proposal has been developed.yé#ten a reviewer may have difficulty
following the flow of your material and when henarto the calendar of events, he will
be able to find the clarification that he has bémrking for all along. The calendar
logically follows a sequence of events that paralie research and in fact embodies the

research process to a great extent.

Specific dates should be set for the completiomanious tasks and phases of the project.
Indicate these by placing them in a chronologicdeo and the specific amount of time

required to complete them. You should strive fotlear set of steps in a sequential
arrangement. |s the description of these stepsistemt with other materials discussed in

other sections of the proposal? For example, isetlsafficient time set aside for the
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collection of data? Is there a sufficiency of tialwed for the analysis of data? It may
be advisable to consult with others regarding séalperiods of time for the completion
of certain tasks. Different tasks require varyi@ggths of time to complete. The review
of literature takes weeks or even months to exanoe it is done in a fairly casual
manner, whereas the data collection phase or rakparimentation is very often carried
out in a very intensive way requiring strict admee to procedure. The time required to
collect "data may be only a few days or several trowalepending on the nature of the
problem. The planning of this kind of thing is bdsne by careful discussion with your
advisor or some other knowledgeable person in ible fof environmental research

methodology.

Experience in the field of research activity suggelsat a time table of research activity
is probably much too ambitious and will fall wayoshof the established goals. This is
especially true of the beginner and novice. Thiehands in the field of research will
suggest that a timetable be set up and once ixed,fthe researcher should double the
amount of time presumably needed. If there ewgas an absolute, this cornea close to
being one of them. Once the revised time scheduéstablished, the proposal writer
should set his dates of completion for each taGkce this is done, the writer should
observe how realistically each study phase canobepteted. It is extremely important

that the research be carried out according tocdiendar of events as closely as possible.

Let it be said that if you are not an experienceskarcher, all effort should be made to

develop this calendar as realistically as possiblehe face of good or bad advice from
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other well meaning people, make your timetable,bilowyour time requirements and

work like hell to stick to it.

One last comment in regard to scheduling your rekeaork when it involves travel and
travel time. When and if your proposed project reggl any substantial amount of
traveling, be extra careful in planning such eveDetails of plan are a most wise posture
to take. Traveling takes not only time but monewd aasted travel effort is demoralizing
and damages the entire research effort. Again isxrdgard as well as all other time
scheduling, be conservative and realistic, for aheeproject is approved and under way

it is extremely difficult to overcome problems ohing and the resulting time binds.

3.5 Sampling Design and Procedure

Sampling is a procedure used by scientists in otdegeneralize about a larger
population. Researchers are always worrying aboaitproblem of sampling primarily
because of representativeness of that sample. Bfdreb examining the issue of
probability the proposal writers should begin byirdag his unit of study and/or unit of
analysis. Next, the proposal writer should firmlstablish the size of the sample and
present the rationale for the number of cases teeled very small sample meticulously

selected is far better than a large sample calglgathered.
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Sampling is important because a great deal of md&bion can be gained from a very
limited effort with a well-selected sample. But ajy important are two other technical
reasons for carefully outlining your proposed samplirst, from the point of view of
external validity, it is important so that the rasgher may know the environment to
which the results of the study can be generaliZéad reviewer or dissertation advisor
will want to know the limits and the definition dfe environment to which you wish to
generalize and your exact methods and procedureselecting a sample from that
environment. In order to produce a scientific seanphe must draw that sample from the
defined environment according to some systematittepa so as to obtain a
‘experimental’ sample. Given an experimental sanplell known scientific procedures
can be readily applied. An experimental samplenis m which every case or unit of
study in the defined environment has an equal ahasfcappearing in the sample.
Remember, all forms of experimental sampling ineateandom sampling at some stage
in the selection process. The writer should maleeaisandom sampling when the design
of his study is survey or experimental where theigmsnent of cases to both the
experimental and control groups should be systematid random in assignment
procedure. A second reason that experimental sangie top important is because
without an experimental sample the researcher ¢aionm a sampling error estimates
and thus have no way of judging the precision aérddic results. In many research
projects the researcher is simply concerned wightdtal number of cases being affected
by some environmental problem situation. Rathen tealecting a probability sample
from a very large environment affected by a givesbfem, the researcher takes a smaller

environment of the same problem.
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For these reasons, it is important for the propegder to describe the particular
sampling procedure and the rationale for using gratedure. If one is selecting soll
samples from a given neighborhood, he should desd¢he procedure for selecting the
cases. Do not leave your advisor or reviewer gugsas to your intentions. If there is a
follow-up sampling process, describe this to yaader. It is important and valuable to
make reference to other studies that have usegdatieular sampling method you hope
to employ. This will strengthen your proposal iretkyes of those reviewing your

document.

Finally, if there are anticipated difficulties ihg sampling phase of your research, it is
always best to deal with these difficulties dirgct\ny experienced reviewer or advisor

will spot these problems and confront you with éinea of weakness.

3.6 Data Collection Instrument or Schedule

This subsection and the following one may be canfuso the reader because they both
are concerned with data measurement and data tomiie¢he data collection schedule is
a repository and/or a device that contains therunstnts that measure the variables
necessary to test the research hypotheses andogee#t data collection schedule may
very often contain several instruments. It is passithat a data collection schedule
contains but one instrument. In this case it mayrdferred to as a “data collection

instrument”. The next subsection is concerned twuitstruments” that measure variables.
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Before beginning any further discussion, it shduddpointed out that when one refers to
a “questionnaire” one is referring to a data caitetschedule that is completed or filled
out by the respondents. A data collection scheawlmpleted by the researcher as
observer is referred to as a schedule”. It is comteohear the term “questionnaire” in
both situations. However, the term questionnairkenvused, still refers to a schedule

even when used as a mailed device.

The data collection schedule will more than likebntain more than one instrument. For
example, the schedule will include edaphic infoioratsuch as soil texture, structure,
moisture, air, colour, and acidity among other afaleés. These kinds of variables are
relatively easy to measure and present no probhedesigning. The schedule will also
include the instruments measuring your primaryalags. These would be the dependent
variable and the primary variable as well as theedéent variable and the independent

variable. The researcher must control unwanteahiatgion.

The different kinds of variables should be listadai straightforward manner so that the
reader can see very quickly the variables beingsorea by your instruments. The
listing of variables should be accompanied by cwrai [reference to: a draft of the data

collection schedule that must be attached as aenadpitem to the research proposal.
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It is wise if each listed variable is identified lbgvel of measurement. It may be
necessary to return to a statistics textbook ineon review the data classification
chapter. Some writers will recall this system, jathers will not. Basically all data are
divided into three categories that actually falbraj a continuum from very crude
measurement or "nominal" measures to "ordinal" ahdn "interval”, the most precise
level of measurement. Each variable should batiiked as to level of measurement by
examining the number of categories making up eactable. Again, it is suggested that
the proposal writer review his statistics text fbelp in this subject area. The
identification of level of measurement will be itwable late: on when the researcher

begins the analysis of data.

When the schedule is being planned, it should Ik dat in such a manner as to be
attractive and easy to code when the data ardyfinallected. The schedule should be
on good quality paper and printed if cost does prohibit such luxury. The use of
colored paper makes the format so much more imyitind after all, you do want to
encourage your respondents to actively complete ystruments. It is also advisable to
provide wide margins for each page of the schedulerder that the coding of data is

made convenient and visible.

Finally, it should be said that it is wise to catf examine the reasons for including
each variable in the schedule. Do not include akike if there is no apparent good

reason. Very often students will say that “it ntigle nice to include...” or “there is still
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room on the schedule...” These reasons are notc&uffito warrant inclusion of any

variable. Include only those variables that yoangio use and analyze.

3.7 Instrumentation and Tools for Measuring Vaeasbl

Environmental research as well as other kinds séagch instruments are designed to

measure variables.

Detailed discussion of the instruments to be useal study shows the proposal reviewer
that the writer has a sophisticated appreciationttie detail of research methodology.
The proposal must reflect this quality. The reskar must design or select from
previous studies an instrument or set of instrusént measuring each variable included
in the data collection schedule. This processlse &nown as operationally defining
variables. The researcher is trying to determiinileel definition through operationalizing
the measurement of a variable validly measuresthaable. Most important in this
regard is the step between conceptualization @reable and its practical measurement.
Is the measurement true to the theoretical measmmgpdied in the variable as a concept?
The question is a difficult one to answer and otkext material on theory and
measurement might be helpful. One of the best mwodt practical approaches to
handling this problem is the pretest. Always dsscin your proposal the extent of
validity and reliability as shown by any pretestiofyyour variables. Pretesting is the
simplest method to strengthen the meaning of yoeasurements and their conceptual

intent.
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For most researchers there are two choices awailalsegard to instrument design. One
is to borrow the necessary tools from as they asslad. There are many well-designed
instruments available and they should be used af tfit your problem. Too often
students will give up the search and fall back le#irtown skills to design instruments.
The search may lead you back to your literaturerevimeuch discussion was focused on
measuring variables. It is wise and economicals® instruments that have already been
designed. For one thing, these instruments havieapty been tested for reliability and
validity and that needs only to be mentioned in ryawethodology section of your
proposal. Most environmental variables have thalidity and reliability based on use
and need not be tested. Many scales have subsettimnmeasure single dimensions that
can be lifted out of the original scale and plairegour own data collection schedule. It
goes without further mention that all authors oéles or other instruments should be

given full credit for their work.

The format of the several instruments to be indugte your schedule should follow a

logic. For example, some instruments are singleedsional such as the environmental
variables mentioned earlier. These may be groupgether while the multiple statement
scales may be set off one from another in subgetibhis gives proper attention to each
instrument or scale. Most collection schedules lsrae open-ended items. This kind of

instrument is valuable for a number of reasonsitfgives the researcher the opportunity
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to freely express a point of view. Such items stidug placed at the very end of the

schedule.

The range of different kinds of instrument is vgrgat and all are available for your use
to measure variables, that is, a schedule needb@ainade up of only one type of
instrument. The range of tools is for your use. Agthe list of different instruments are
the following: sound detector, scales, GPS, sumisgin/tape, check lists, open-ended

questions, direct observation, tape recordings hamd-written journals.

4.0 CONCLUSION

This unit has exposed you to what research desigil about. It has brought to the fore
some reasons for producing a good research degenat the level of proposal. As you
have known, research design is the systematictstimg of observations for the purpose
of identifying variables that cause, influence,casate or affect other variables. The unit
has highlighted some general characteristics ofrenmental studies. It explains very
clearly that the location or setting of a studyedetines the feasibility of the entire
project. At this point, you have learnt that degdildiscussions of the instruments to be

used in the study and will appreciate the detdilesearch methodology.

5.0 SUMMARY

We have learnt research design and types of rdseasign available for environmental
studies. The unit has dealt with such issues asstgb research designs, the location or

setting of study, calendar of events during thalytas well as sampling design and
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procedure which can serve as important technidadesttions of the study. This is more
relevant because of the need to understand theoanvental conditions to which results
of the study can be generalized. Data collectistrument has been mentioned as a

repository necessary to test the research hypsthesi questions.

6.0TUTOR MARKED ASSIGNMENTS

1. Describe instrumentation as tool for measuriaugables
7.0 REFERENCES/ FURTHER READING

Burgess, J. A.(1984) In the Field: An IntroductiorField Research, London: Routledge.
Coshall, J. (1989) The Application of Non-parane8tatistical Test in Geography, Concepts
and Techniques in Modern Geography 50, Norwich:ifenmental Publication.

Drury, S.A. (1990) A Guide to Remote Sensing: Ipteting Images of the Earth, Oxford

University Press.

Hagerstrand, T. (1975) Space, Time and Human Gonditin A. Karlqvist, L. Lundqvist and F.
Snickars (eds) Dynamic Allocation of Urban Spa@nborough: Saxon House

Martin, D. (1996) Geographic Information SystemsciB-economic Applications"2edn,
London: Routledge.

Watson, G. (1987) Writing a Thesis: A Guide to Ldfggsays and Dissertations, London:

Longman.

94



UNIT 8 VALIDITY AND RELIABILITY
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1.0 INTRODUCTION

In preparing the research proposal, the confidemsecan place in the accuracy of the
instruments used goes a long way toward winningeatemice for your proposal. The
issues of validity and reliability are the twin lpils that prove research to be only
mediocre or outstanding. It is highly recommendeat twvhenever the methods used in
research are tried and tested this fact shoulddoerdented for it greatly increases the

strength of your proposal and eventually your regeéfindings.

What do we mean by validity and reliability? Mogidents of research methodology and
statistics are well-informed of the issues involvEdhis is not the case, it is suggested
that a review of validity and reliability be mada.the meantime, a brief remainder of
their meanings may be helpful. Validity is concefmath the truth of a measure. That is,
does this variable measure what it is supposeddasare? For example, does a wind
vane measure wind direction? Does a thermometersumeaemperature? Does rain
guage measure the amount of rainfall? Are we measweather and climate or are we
measuring something we think is weather and clithdees the instrument measure

what it claims to measure? These are hard quesiithnly vague answers.
96



Reliability is somewhat more readily understood.lidgdlity of an instrument is
concerned with the consistency of its applicatimainguage may well be a measure of
rainfall but is it a consistent measure of rairffdfi an instrument consistently measures
rainfall incorrectly, one is unable to use thenastent. If we know that the rainguage is
always short by, say, five millimetres, then itist a valid instrument but it is reliable.
The difficulty with testing instruments for thesestinodological dimensions only goes to
underscore the strength of your instruments whdrityaand reliability are present.
Then, too, an instrument may have reliability amd wvalidity or the reverse condition.
From an operational point of view, it is probablgsb if your instrument has at least
demonstrated reliability. For an instrument to hagee reliability it automatically has a
small amount of validity built into it. Finally, iheeds to be pointed out that most
environmental data and other observable behavemeat is called “face” validity. This
consists of well-defined understanding of what, ust say, temperature means. The
scientific world literally demands that its enviroantalist know and measure such
variables as soil acidity, texture, structure, mois and a whole host of features

necessary in order to understand types of soilgiven environment.

2.0 OBJECTIVES

At the end of this unit you should be able to:

» Define and differentiate validity and reliability.

» Define the most important concepts and terms uséuki study.
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* Understand the actual procedure for the colleatiotata.
» Define data processing and procedures for datysisal

» ldentify things to do with proposal when the resbds completed.

3.0 MAIN BODY
3.1 Pretesting the Data Collection Schedule

The pretest is also sometimes referred to as at“mbkt or pilot survey”. Even if a data
collection schedule has valid and reliable instratggit is always wise to plan to submit
your schedule to some kind of pretest. A pretessiag the instruments on a very small
size of the environment. This kind of pretest magsist of only five or six subjects. The
value of this procedure can only be realized afs#ng a set of instruments to a study of
environment and finding errors and embarrassingssioms. A simple pretest will
quickly assess for the researcher errors that oaoklyg be corrected. The comments of a
pretest environment are sometimes invaluable invastgpinsight that only the researcher
would overlook because he is much too close toMoik. For these reasons, he should
include a pretest or “test run” before the act@aiasis data collection gets under way. It
need not be indicated in the proposal but on soomasions the sample used in the
pretest can also be included as part of the adat@ to be collected. This is possible
when and if the pretest cases can be legitimabtelyded in the sample and there are no

serious errors in the instruments as designed.
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3.2 Definition of the Most Important Terms and Cepis

Why define terms in the research proposal? Eveseawher knows that a clear
understanding of terms and concepts is necessagrder to communicate to other
scientist and scholars. There must be a commonrstageling of what is being referred
to during the presentation of findings. But the dhé® define has already been discussed
in a previous subsection. That is, under the dsounsof the data collection schedule and
instrumentation, variables were listed and measuféw process of describing and
measuring variables is in fact a process of dejfinarms and concepts. For example, if
the concepts “climate change” were used as a measuhe environment, the definition
of this concept would consists of the individuainis making up the scale that measures

“climate change”. Measuring a variable is synonymwaith defining that variable.

During the development of your review of literatutbere will be a great deal of
reference made to technical terms and conceptsuiitherstanding of these items is more
important to the reviewer or advisor in order thatquickly grasp the full impact of your
problem and your particular theoretical approach.tt is for this reason that technical
terms be clearly defined in this section of theposal. It should be remembered that
once the research has been completed and thedbicalment is available to any and all
eyes, the non-expert and the non-specialist malydood reason to read your work. This
audience will need to have the technical termsneefifor them in order that a full
appreciation of your work can be experienced. Meeeothe greater the depth of the

proposal writer’s involvement with his work, thes¢esensitive he is to the clarity of his
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own writing. He gets lost in his own fascinationttwthe problem and fails to see that
what is common and obvious to him is foreign anslcoibe to others. This does not mean
that every term or concept should be defined is fubsection. You must be selective
and this may require that a second reader can oigeetively help make the judgment

as to what should be defined here and what needendéfined in this section.

3.3 Administration of the Data Collection Schedule

By now you are familiar with the other subsectiomBich have dealt with the data
collection schedule and its design. Following tlaatliscussion on instrumentation was
presented. This subsection is primarily concernéith Whe actual procedures for the
collection of data. The proposal should reflecheatclearly how the administration of the
collection schedule should proceed because tHiseignost critical period in the entire
research process including the preparation of ésearch proposal. In one sense, all the
stages of planning and carrying out the projecehasen within the direct control of the
researcher. This is not so when the collection athds under way. The research is
especially vulnerable if the data are collectednfigersonal interviews. Only well-trained
interviewer can give the researcher any reassurtiratethe process will be accurately
and correctly done within the time limits set forththe proposal’s calendar of events.
Some research which relies on files as the sourcata greatly reduces the potential
anxiety of the researcher because such data canobe systematically organized for
collection. If the data are to be collected fromsp@ndents by interview, it would be
advisable to give the interviewer some trainingobefsending them out to get your data.
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The reviewer or research advisor will want to knthe specifics of your plans for the
collection of data and that will include explictatements about the field controls you
will employ. The environmental dynamics of the deddlection situation, if ignored, may

damage the study’s validity.

3.4 Data Processing

What is meant by data processing? Data processirapricerned with the transfer of
collected data to a coded form that is entered ardata processing instrument which in
turn is manipulated in such a way as to producesstal and/or numerically arranged
data. More and more research on and off the Stuetr€ is being done with the
assistance of computer equipment. The capacithisftechnology is so superior to the
old manual methods of sort-count and record thateths no comparison in terms of
efficiency and accuracy. Computer analysis provithesresearcher with the capacity to
manipulate data in many different ways and makesiptes highly sophisticated and
precise understanding of data collected. It shbw@ldemembered that since great effort
has been expended on the research project upst@aimt, it certainly deserves careful

and generous treatment when it comes to the asalysiata.

There are computer centers on almost every untyecsimpus and consultants are
available to give you assistance in preparing yaata for processing and analysis. It is
recommended in the planning of the data collecticimedule that coding of the variables

should be worked out. That is, the writer shouldinre to his list of variables under the
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subsection “Data collection Schedule”. Each vagabhould be assigned categories
which can in turn be assigned numerical valuesgxample, rainfall -1 and temperature -
2, etc. This arrangement of coded variables bygoajeis referred to as “Coding

Instructions”. The coding instructions are necesshrthe data are to be keyed into
softwares such as Statistical Package for SocianSes (SPSS), Excel, etc., and
processed by computer. Again, the proposal shdulleaat include coding of categories
which can be done on the margins of the attachstiuiments or listed separately as an

attachment to the proposal.

3.5 Procedures of Data Analysis

The research design subsection of the proposaséscattention on the basic contrast and
comparisons to be made in order to test the majdrmainor questions and hypotheses.
The “Procedures of Data Analysis” subsection of pheposal makes somewhat more
explicit the technical procedures necessary toyaaut the charge expressed in the design

subsection.

The proposal should show what groups are to be aoedpand what statistical tests and
measures will be used to determine statisticalifsigamce. In the situation of the case
study or environmental design, the researcher walht to indicate the specific use of
non-statistical as well as statistical techniqgidan-statistical techniques will include the

use of photographs, maps, drawings and illustrati®tatistical technique will include
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the use of statistical tables, frequency countd, @arcentages for summarizing data and
making simple comparisons possible. If the propasater is skilled in the use of
bivariate and multivariate analysis (which the coiep equipment can easily perform),
then these statistical tests should be mention#dsrsubsection of the proposal. Some of
the more common data analysis designs would incltldesquare analysis, product
moment correlation coefficient, and “t” tests, atséd of variance and Mann-Whitney u

analysis.

3.6 Special Techniques

It has been mentioned earlier that each projedtb&ilunique and this writer respects that
character of your work. It is likely that the uneness of your work is sufficient to

warrant the preparation of a special section arhtenally a special chapter in the final
research document to describe this uniquenesseXnple, for those researchers who
find the need to develop and construct a specialesor instrument, the procedures
involved should be outlines in a special sectionhef proposal. This development of an
instrument is valuable not only to the researchetraliso to potential users who read your
final document. Another example of a special saci® the extended environmental
history. When a little known area is being investegl, the researcher may find it
necessary to inform his reader of the historicalkijeound to the problem. He should
prepare a detailed outline of this section to lwduched in the proposal. The complicated
construction of equipment necessary to test andsuneaor otherwise use in a project
might warrant detailed description in the final dowent. This, too, should be outlined in

103



the proposal. Do not feel reluctant to make theréetb include special mention to unique
features of your research, for this will almost ay& be viewed as competency on the

part of the proposal writer by academic advisors.

3.7 Things to do with the Proposal when the Re$ear€ompleted

Let us assume that your proposal has been accaptkdhe research process has been
followed through the data collection and procesghgses. It is obvious that reference to
the proposal has been casual if not intense aicpkt times. By this point into the
research, the steps and stages have become fatoiljou and use of the proposal
declines as work on the project proceeds. Thetiqueis of what value is the proposal at
this stages have become familiar to you and ugbefleclines as work on the project
proceeds. The question is of what value is the@sal at this stage of events? The
proposal remains valuable for one basic reasoh.ofAhe material that was written into
the proposal is certainly a part of the overadljpct. When the analysis of data is under
way, the writer can turn his thoughts to shaping filrst three chapters of the research
report. It is not necessary to wait until the data completely processed or analyzed

before the report writing phase can begin.

First, begin by taking a spare copy of the propasal removing each section for separate
use and examination. Next, reread the introductoth a view of changing it to

“introduction” Chapter 1 of the report. It wilelnecessary to change tenses. It will also
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be necessary to remove those statements, questidriypotheses that no longer fit with
the reality of the actual research. Move to theosd section, “Review of literature”.
Follow the same procedure as you did in the fiestien. Start thinking and reading as if
it were the second chapter of your final reportribgi the research work you will have
undoubtedly discovered additional literature refeva the project. In this event this new
material should be added and integrated into thealure chapter. Again, the rewriting
task will require changing tenses. Move to the meétthogy section and continue the
process of rereading, change tenses, adding nmlaasdaremoving inappropriate parts.
No researcher is so wise that all plans work p#sfecThe methodology chapter must
reflect the actual facts of the research experieri€a special section has been written
about the unique aspects of “interviewer trainiregid has been placed under the
subjection “Special Techniques” of the researclppsal, the writer may want to pull this

out of the methodology section and create an éyntew chapter in the research report.

With relatively little effort, the writer has conted the research proposal into four
chapters of the final report, chapter 1. INTRODUOM, chapter 2 REVIEW OF
LITERATURE, chapter 3. METHODOLOGY. At this pojnthe writer is ready to

organize the “findings” chapter around the majeesach questions and hypotheses.

4.0 CONCLUSION
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The concepts of reliability and validity have besdearly discussed in this unit. The unit
has established that whenever the methods usess@anch are tested, there should be
documentation which will increase the strengthedearch findings. It is therefore your
place to understand their meanings and differemtesrder to establish a consistent
measure of variable in your study. The challengéesfing research instrument for this
methodological dimension only goes to underscoeesthength of instruments you had

used in the study when validity and reliability &webe confirmed.

5.0 SUMMARY

In this unit, we have learnt that validity is conoed with the true measurement and not
probability or guesses; whereas, reliability is agmmed with the consistency of the
application. A pretest of research instrument ig oaluable procedure that identifies
errors and ambiguity committed by the researcheu ¥hould also remember that this
unit has highlighted the actual procedures for twtlection of data, processing

techniques, and data analysis. Finally, the ulustitates your familiarity with the steps

and stages of the research and what you needwdthithe proposal when the research is

completed.

6.0TUTOR MARKED ASSIGNMENTS
1. Carefully describe the things you will do withresearch proposal when the

research is over.
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UNIT 9 FIELD TRIP

1.

3.

The Field Trip is expected to be organised by ESidilkators at respective Study
Centres. It is expected that the Field Trip be deitkin the local environment where
students can take advantage to study the enviraaeanditions in their
neighbourhood.

Students are expected to submit s type-writted figh report of not less than 20 pages
on A 4 sized paper: 12 fonts, Times New Roman, osipacing and spiral bound to the

Study Centre Manager for assessment.

All scores on the field trip report must be subedtto the Study Centre Manager.

LOGISTICS:

v" TRANSPORTATION

v' FEEDING (optional)

v MEDICAL ATTENTION

v ACCOMODATION (optional)

INSTRUCTIONS FOR THE FACILITATORS

1.

Facilitators should explore (conduct pilot survéhg local environment in order to
identify study site(s) for students.

Facilitators should ensure that students havegfalsp of the major environmental
concepts in the study area.

Facilitators should relate facts and concepts fanramburse materials to what is found in
the field.

Students should be free to ask questions whilkarfield; such questions must be
appreciated by the facilitator who in turn will pide on-the-spot illustrations and
explanations to the students.

Students are expected to submit a type-writtenrtépo weeks after the field trip for
grading.
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