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INTRODUCTION

For much of the twentieth century, environmentslete concerned with
a wide range of contemporary physical and humacespad into their
past arrangement in so far as they could be docietethe methods
they used to explain, model, and predict differeadpects of
technologies and theoretical perspective that eederop the later
decades of the 3D century helped to redefine the objects of
environmental inquiry and extend the methods inube for collecting
and analysing data. In environmental studies, dataability increased
dramatically after earth observation satellites evémunched in the
1970’s. At about the same time, other scholars ¢gaeek alternative
s to using spatial analytic (that is, quantitatiebjective, and scientific)
methods to explain, represent, and understand huatdions and
landscapes.

The course guide, therefore, tells you briefly wkids course is all

about, the types of course materials to be usedt wdu are expected to
know in each unit, and how to work through the seumaterial. It

suggests the general guidelines and also emphdbisasxed for self-
assessment and tutor marked assignment. Therdsaréutorial classes
that are linked to this course and students aresedvo attend.

WHAT YOU WILL LEARN IN THIS COURSE

The overall purpose of this course (research meatiaod field trip) is to
put you through how scientific enquiries are calriout in
environmental science and resource management.

There are several ways of obtaining answers to #xésting

environmental problems and questions. These mettadge from the
fairly informal sources based upon clinical impress to the strictly
scientific, adhering to the conventional expectatioof scientific

procedures. Research is one of these ways: whersawuhat you are
undertaking a research study to find out answersrteironmental
guestions, you are implying that the process: isgpandertaken within
a framework of set of principles; use proceduresgthads and
techniques that have been tested for their valigig reliability; and is
designed to be unbiased and objective.

In distance learning, the study units replace thigarsity lecturer. This
is one of the huge advantages of distance leammiode; you can read
and work through specially designed study mateaalgour own pace
and at a time and place that suit you best. Thinkas reading from the
teacher, the study guide tells you what to readenwto read and the
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relevant texts to consult. You are provided exexigt appropriate
points, just as a lecturer might give you an irsslaxercise.

Each of the study units follows a common formate Tinst item is an

introduction to the subject matter of the unit dwaav a particular unit is
integrated with the other units and the course wbae. Next to this is

a set of learning objectives. These learning oljestare meant to guide
your studies. The moment a unit is finished, yousimgo back and
check whether you have achieved the objectivehidfis made a habit,
then you will significantly improve your chances pdssing the course.
The main body of the units also guides you throulé required

readings from other sources. This will usually ez from a set book
or from other sources.

Self- assessment exercises are provided througtheutunit, to aid

personal studies and answers are provided at tlle oérthe unit.

Working through these self tests will help you thiave the objectives
of the unit and also prepare you for tutor- marlessignments and
examinations. You should attempt each self testoasencounter them
in the units.

Your tutor will mark and comment on your assignrseikeep a close
watch on your progress and on any difficulties ywight encounter and
provide assistance to you during the course. Yostmail your tutor -
marked assignment to your tutor well before the daie. At least two
working days are required for this purpose. The{/lva marked by your
tutor and returned to you as soon as possible.

Do not hesitate to contact your tutor by telephanejail or discussion
board if you need help. The following might be aimtstances in which
you would find help necessary: contact your tutor i

o You do not understand any part of the study unitthe assigned
readings.

) You have difficulty with the self test or exercise.

. You have questions or problems with an assignmeitl, your
tutor’'s comments on an assignment or with the gigadf an
assignment.

You should try your best to attend the tutorialsisTis the only chance
to have face to face contact with your tutor andasgestions which are
answered instantly. You can raise any problem emeoed in the
course of your study. To gain the maximum benebint the course
tutorials, prepare a question list before attendnsgn.
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COURSE AIM

The aim of the course is to give you a better ustdading of research
method and field trip education. Not forgetting ttievelopment and
techniques of research methods and field trip urcation.

The aim of the course will be achieved by:

. Introducing you to the modern techniques of redearethods.

. Explaining the concept of research method and fielol in

education.

Explaining the various factors that affect reseangthod.

Discussing the main problems of research method.

Discussing the characteristic and types of reseaethods.

Explaining method and strategies in research metrat field

trips education.

. Providing you with the basic knowledge of practiciresearch
effectively.

COURSE OBJECTIVES

To achieve the aims set out above, the courseosetsll objectives; in
addition to each unit has a specific objective. Tin&¢ objectives are
always included at the beginning of a unit; youudilaead them before
you start working through the unit. You may alsonw refer to them
during your study of the unit to check on your pess. You should
always look at the unit objectives after completaginit. In this way
you can be sure that you have done what was rehoiregsou by the
unit.

Below are the wider objectives of the course. Byetimg these
objectives you would have achieved the aims otthese as a whole.

On successful completion of the course, you shbaldble to:

. define research method and field trips in education
o explain the importance of research in terms ofatstributions to
the socio-economy of the country
discuss research as a way of thinking
write concepts in environmental research
plan the need for research proposal
recognise the eight -step-model of research
explain validity and reliability
express the role of data analysis in research
) prepare research design

Vi
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o analyse elements of research method
. propose field trip.

WORKING THROUGH THIS COURSE

To complete this course you are required to readstindy the units.
Each unit contains self-assessment exercises goairas in the course
you are required to submit assignments for assedspoeposes. At the
end of the course is a final examination. The a@wisould take you
about 42 weeks in total to complete. Below, you fuid listed all the

components of the course, what you have to do awd you should

allocate your time to the course and finish sudo#igon time.

COURSE MATERIALS
Major components of the course are:

Course Guide
Study Units
Textbooks
Assignment
Tutorials

arwnPE

STUDY UNITS

There are nine study units in this course as fatow

Module 1

Unit 1 Environmental Research as a Way of Thinking
Unit 2 Elements of Research

Module 2

Unit 1 Concepts in Environmental Research

Unit 2 The Eight- Step- Model of Research Process
Unit 3 The Role of Data Analysis in Research
Module 3

Unit 1 The Need for Research Proposal

Unit 2 Research Design

vii
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Module 4
Unit 1 Validity and Reliability
Unit 2 Field Trip

TEXTBOOKSAND REFERENCES

Howard, K. & Sharp,J. A. (1983)The Management of a Sudent
Research Project. Aldershot: Gower.

John, H. B. (1980)Guidelines for Preparing the Research Proposal.
USA: University of America

Turk, C. &Kirkman, J. (1989)Effective Writing: Improving Scientific,
Technical and Business Communication. London: ( 2%ed.). E &
F.N. Spon.

Wolcott, H.F. (1990).Writing Up a Qualitative Research. London:
Sage.

ASSIGNMENT FILE

In this file, you will find the details of the woou must submit to your
tutor for marking. The marks you obtain for theseirse assignments
will count towards the final mark you obtain forighcourse. Further
information on assignments will be found in theigssent file itself
and later in this course guide in this course.

ASSESSMENT

There are two aspects to the assessment of theecdtirst are the tutor-
marked assignments and second there is a writ@mieation. You are
advised to be since in attempting the exercise.tdokling the
assignments, you are expected to apply informatimowledge and
techniques gathered during the course.

The assignment must be submitted to your tutofdonal assessments
in accordance with the date line stated in thegdion schedule and
the assignment file. The work you submit to youotuor assessment
will count for 40% of your total course mark. Atetiend of the course
you will need to sit for a final examination of albd3hours duration.
This examination will count 60% of your total coainmark.

viii
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TUTOR-MARKED ASSIGNMENT

There are some tutor- marked assignments in thisseo You only need
to submit five of the six assignments. You are enaged, however to
submit the six assignments in which case the higloes marked of the
six marked will be counted. Each assignment colii®$ towards your
total course marks.

When you have completed each assignments sendgéthier with a
TMA (Tutor-Marked Assignment) form to your tutor.dWe sure that
each assignment reaches your tutor on or beforeldhdline given in
the presentation schedule and assignment fileorifahy reason, you
cannot complete your work on time, contact youmrtubefore the

assignment is due to discuss the possibility oéxtension. Extensions
will be granted after the due date unless there exeeptional

circumstances.

FINAL EXAMINATIONS AND GRADING

The final examination for ESM 304 will be three mwuration and
have a value of 60% of the total course grade. &kamination will
consist of questions which reflect the types off seting practice
exercise and tutor- marked problems you have pusiycencounter. All
areas of the course will be assessed.

PRESENTATION SCHEDULE

Your course materials give you important datestlierearly and timely
completion and submission of your tutor-markedgrssients attending
tutorials. Do you remember that you are requirecsubmit all your
assignments by the due date? You should guardsigaliing behind in
your work.

COURSE MARKING SCHEME

Assignments Marks

TMA 1-4 Four assignments (best 3 to |be
taken) = 30%

End of course examinations 70%

Total 100%

COURSE OVERVIEW

The course demands that you should spend gooddimead and attend
tutorial session where you will take advantage mhparing notes and
obtaining explanations from the tutor.
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HOW TO GET THE MOST FROM THIS COURSE

. Read the Course Guide thoroughly

o Organise a study schedule. Refer to the coursevievefor more
details. Note the time you are expected to speneach unit and
how the assignment relates to the units. Importitails, e.g.
details of your tutorials and the date of the fidsty of the
semester are available. You need to gather togethethese
information in one place such as a diary, a wadirtbalendar or
an organiser. Whatever method you choose, you glumdide on
and write in your own dates for working on eacht.uni

o Once you have created your own study schedule vdoything
you can to stick to it. The major reason that stisléail is that
they get behind with their course works. If you geto
difficulties with your schedule, please let youtotuknow before
it is too late for help.

) Turn to unit 1 and read the introduction and thecives for the
unit.
o Assemble the study materials. Information abouttwoa need

for a unit is given in the table of content at beginning of each
unit. You will almost always need both the studytwou are
working on and one of the materials recommendedfdaher
readings, on your desk at the same time.

. Work through the unit, the content of the unit litdeas been
arranged to provide a sequence for you to follow.y&u work
through the unit, you will be encouraged to reammfryour set
books.

o Keep in mind that you will learn a lot by doing ajbur
assignments carefully. They have been designed|mpyou meet
the objectives of the course and will help you pdke
examination.

o Review the objectives of each study unit to confilat you have
achieved them. If you are not certain about anghefobjectives,
review the study material and consult your tutor.

o When you are confident that you have achieved a’suni
objectives, you can start on the next unit. Proceeitl by unit
through the course and try to pace your study sb ybu can
keep yourself on schedule.

o When you have submitted an assignment to your témor
marking, do not wait for its return before startomgthe next unit.
Keep to your schedule. When the assignment is metiirpay
particular attention to your tutor's comments, both the tutor
marked assignment form and also written on thegassent.
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Consult you tutor as soon as possible if you hayegaestions or
problems.

. After completing the last unit, review the coursed gorepare
yourself for the final examination. Check that ymave achieved
the unit objectives (listed at the beginning ofeaait) and the
course objectives (listed in this Course Guide).

Xi
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MODULE 1
Unit 1 Environmental Research as a Way of Thinking
Unit 2 Elements of Research

UNIT 1 ENVIRONMENTAL RESEARCH AS A WAY OF
THINKING

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1  As Environmental Impact Assessor
3.2  As a Worker in the Oil and Gas Industry
3.3  As Environmental Activist
3.4  As a Supervisor of an Environmental Agency
3.5 As a Professional Environmentalist
3.6 As a Service Consumer

4.0 Conclusion

5.0 Summary

6.0  Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

Environmental Research is undertaken within mosthesciences and
professions. More than a set of skills, environrakbrgsearch is a way of
thinking and examining critically the various asfgecof your

environment (drainage, water bodies, slum enviraripaesertification,

etc.); understanding and formulating guiding pmphes that govern a
particular procedure; and developing and testing tleeories for the
enhancement of your environmental knowledge. Itaishabit of

guestioning about what you do in your environmemgd empirical

examination to find answers to environmental protdewith a view to

instituting appropriate changes for a more envirental friendly

habitat. Let us take some disciplines as examples.

2.0 OBJECTIVES

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

) explain environmental research as a way of thinkasntify
various questions that are relevant in environnmeasearch
. identify answers that address environmental problem
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3.0 MAINBODY

3.1 AsEnvironmental Impact Assessor

Suppose you are working in the field of environnaéntealth or
environmental impact assessment, you might be at-fiwe service
provider, supervisor, or health administrator/plemnYou may be in
hospital environment or work as an out-reach comtywmvironmental
worker. In any of these, positions, some of théofing questions may
come to mind:

. What are some of the most common environmental itond
prevalent where my patients live?
° What are the causes of these environmental conditio

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

What are the environmental health needs of the aomty?

Why do some people use the service while othersot®

What do people think about the environment?

How satisfied are the inhabitants with their enmmeant?

How natural is the environment?

How can the environment be improved?

You can add many other questions to this list. ikies it may be
possible to ignore these questions because ofetved At which you
work. At other times you may make an effort todfianswers on your
own initiative, or sometimes, you may be requiredobtain answers
from the residents of the environment for effectagministration and
planning.

3.2 AsaWaorker in the Oil and GasIndustry

Let us take another environmental issue. Assumieyia are working
in the oil and gas industry. Again, you can worldiffierent levels: as a
researcher, advocate, academic or environmentalVisict piping
engineer. The list of questions that may come todms endless. The
types of question and the need to find answersemtwill vary with the
level at which you work in the organisation. Youymast want to find
out the monthly fluctuation in the level of flood lowland region of a
selected locality, besides this, there could beyr@her questions for
which you require answers. For example:

o What is the best strategy to promote hygienic @mvirent?
) How many dumpsites are needed for effective didpolsevaste
in the area?
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3.3

What is the effect of government involvement in tgadisposal?
How satisfied are the residents of the area in seahwaste
management?

How much are residents prepared to spend on wagieshl?
What do residents like or dislike about waste manaant?
What type of awareness programme is needed to peoohean
environment?

What are the attributes of a good or clean enviemtfh

As Environmental Activist

To take a different example, let us assume that wauk as an
environmentalist, lawyer, environmental activishvieonmental health
officer or sanitation officer, environmental couleseor social worker.
While engaging in the process you may ask yoursedf following
guestions

34

What are the most common environmental problems?

How do people react to these environmental proldfems

What is the socio-economic implication of existemgvironment?
What are the causes of the existing environmeotaditions?
What resources are available in the community ttp hbe
residents’ need?

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

How satisfied are the residents in this environnogrgrea?

Asa Supervisor of an Environmental Agency

As a supervisor, administrator or manager of arireninental agency,
again, different questions may come to mind. Fixaheple below:

How many people are coming with complaints to mgraxy?
What are the socio-economic and demographic clerstits of
my clients?

Why do some people use the service and while otteerst?
How effective is the service?

What are the most common needs of clients who cméis
agency?

What are the strengths and weaknesses of services?

How satisfied are the clients?

How can | improve these services for my clients?
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3.5 AsaProfessional Environmentalist

As a professional environmentalist you might besiiested in finding
answers to theoretical questions, such as:

. Which are the most effective intervention measufes a
particular environmental problem?

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

o What is the relationship between two environmepkenomena?

. How do | measure the effectiveness of self-effonplyed by
my clients?

) How do | ascertain the validity of my questionnaire

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

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

) Which is the best way to find out the effectivenefka particular
environmental strategy?

. How can | select an unbiased sample?

3.6 Asa Service Consumer

In this age of consumerism you cannot afford targrthe consumers of
a service. Consumers have the right to ask quesabout the quality

and effectiveness of the service they are receigimd) you, as a service
provider (e.g. waste manager), have an obligatmnamnswer their

guestions. Some of the questions that a consumgiaskaare:

. How effective is the waste-collection service thain receiving?
) Am | getting value for money paid for waste disg@sa
) How well-trained are the service providers?

Most disciplines in environmental sciences woultti¢hemselves to the
guestions raised above.

It is impossible to list all of the issues in evaliscipline but this
framework can be applied to most disciplines artdasons in the
environmental sciences and resource managemengo8aan identify,
from the viewpoint of the above perspectives, thesspble
environmental issues in your own locality or area.

40 CONCLUSION

This unit provided you with an interesting overvielvyour ability to
think, test existing theories and knowledge in ssvinental science.
The unit has opened your understanding to the hatbijuestioning
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about your environment and some environmental prablcommonly
found in your environment. You have also known himwexamine or
ask questions on issues relating to your environmen

5.0 SUMMARY

We have learnt how the various dimensions that aveapproach when
asking questions on our environment. You would haeticed the
differences in question structure with regard tdipalar environmental
discipline. You also noticed that the type of gimstand the need to
find answers to them will vary with the level at sl you work in an
organisation. This unit therefore has built in ybea habit of questioning
about what is happening in your environment andr yahility to find
answers to these impending questions so as to Huvenvironmental
problem.

6.0 TUTOR-MARKED ASSIGNMENT

1. As an environmentalist, set research questibas will answer
the waste disposal problem in your environment.
2. Highlight some environmental questions thatl wé used to

address behavioural patterns of residents in uabeas.
7.0 REFERENCESFURTHER READING

Burgess, J. A. (1984)n the Field: An Introduction to Field Research.
London: Routledge.

Coshall, J. (1989)I'he Application of Non-parametric Satistical Test in
Geography, Concepts and Techniques in Modern Geography 50.
Norwich: Environmental Publication.

Drury, S.A. (1990. A Guide to Remote Sensing: Interpreting Images of
the Earth. Oxford University Press.

Hagerstrand, T. (19755pace, Time and Human Conditions, Dynamic
Allocation of Urban Space. Farnborough: In: A. Karlgvist, L.
Lundqvist & F. Snickars (Eds). Saxon House

Martin, D. (1996).Geographic Information Systems. Socio-economic
Applications. London. (2% ed.). Routledge.

Watson, G. (1987)Writing a Thesis. A Guide to Long Essays and
Dissertations. London: Longman.
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UNIT 2 ELEMENTS OF RESEARCH
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 The Abstract
3.2  The Introduction
3.3 Literature Review
3.4  Methodology
3.5 Results
3.6 Discussion
3.7  What goes into the Conclusion?
3.8 References
3.9 Appendices
3.10 Editing and Presentation
4.0 Conclusion
50 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

At this point, you can prepare the contents pagei Meed to include
separate pages for figures and tables. Also prafieditle and relevant
page numbers for each figure and table. Theseawillas useful guides
to any reader who may remember some results thatnyentioned
earlier in the dissertation but is not sure prdgisehere they were.
Some original essays will not include figures dilés and these pages
can be omitted.

20 OBJECTIVES

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

. write an abstract that will present a clear ideavbat the entire
research is about
. identify the various subsection of the researchctvhinust be

handled with care.
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3.0 MAINCONTENT

3.1 TheAbstract

Many people who pick up your dissertation will mead any more than
the acknowledgements and the abstract. The absinacid provide a
clear idea of what the research is about, whantagpr findings are, so
that they can make an informed decision. It sheulthmarise the main
guestions that the research examined the basioagprthat was used
and the most important findings in reader-frientdigguage. Turk and
Howard (1983) refer to this summary as a map, adaes can absorb
information better if they are aware of what theilmezonclusions will
be. Without a carefully structured abstract, anghsldigressions from
the main topic in the body of the text may lead teader down the
wrong road.

Consequently, producing an abstract is not a sirtgd& and the fact
that it must be short exacerbates the problem. shmwld give it careful
attention as anyone examining the work criticaliyt wontinually refer
back to the abstract to make sure that you havéea adea of the
subject matter.

A practical approach to writing the abstract iddave it until the end.
As described above, the writing experience is iakihg experience and,
as you will reinterpret your findings as you gorgjpyou should expect
the contents of the abstract to change during tteeess. Having
completed a first draft of the essay, you can wbrkugh it underlining

the major points for inclusion in the abstract. Heoer, if you are

determined enough, there is no better way of fgropou to think

seriously about what you have achieved than toewhe abstract first,
even if you revise it at a later stage.

3.2 Thelntroduction

Parsons and John (1980) stress that the introduistiessentially part of
the logical argument you are putting forward. Qleatate the aims of
the dissertation by briefly describing what the mé&ndings on the
subject have been previously. You can then highlghy you think that
more work is needed and how your research is gtongchieve this,
perhaps through the use of a new data source,iginarmethodology
or a different study area. You may, of course, haveeries of study
objectives rather than a single one. These shawtdall topics together
to produce an overall aim for the project and thi$ prevent you from

being criticised for lacking a clear direction. #ichng such a bold
statement about what you are aiming to do may li#le unnerving

initially, but it will undoubtedly impress the reaxd Although an
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obvious point, it is worth emphasising that youlddmot identify aims
which are not examined subsequently — too manyesitisdorovide a list
of grandiose aims that are never actually realisethe body of the
work.

You must also remember that the introduction presethe detailed
literature review that follows and therefore theader may not be
familiar with the previous work on the topic. Thevél at which you
pitch the introduction must reflect the reader’stegmtial lack of
knowledge on the subject. At the same time you masbver simplify
the introduction so that the more expert readetsfim naive. Above all,
the introduction must be interesting, so that itamages the reader to
continue with the remaining part of the essay. Mgpecifically, you
may want to justify the methodology that you use@rhaps by
contrasting it with the methods used by others. Yy also want to
explain briefly how the work was carried out andtity the logical
structure of the remainder of the essay.

3.3 Literature Review

Undoubtedly, there will be a wealth of published tenal that is

relevant to your topic. Your original choice of topvill probably have

been influenced by work that you have read or beeght and your
analysis is an addition to these previous studidsyour research is
especially original you might find that few studieave dealt with the
precise topic, but there will be work in the brdad of your research
that you should cite. The literature review cannolude every relevant
publication; rather you should aim to cite thoseiclthare the most
pertinent and those which have been most influemtighe field (you

can identify these by the regularity that they ated by others). It
should also show that you are aware of the modogate literature on
the subject. Your intention should be to provat tou have become
something of an expert in your chosen field, and oy is by being
knowledgeable selective in your decision about Whiierature to cite.

If there was a single study that influenced yourrkveubstantially,

discuss it and draw attention to those aspectswkat different from

your research, rather than running the risk of dpesccused of
plagiarism.

The structure of the literature review in enviromta science may be
experimental with more contemporary studies thatehadded to the
examination of the research problem. Alternativglyu may structure
the review geographically, describing studies tesl with the research
problem at a broad geographical scale, followednbye focused papers
that use specific case studies.
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3.4 Methodology

Describe the procedures that you used in your resean the

methodology chapter. This may require a numbeeeofiens depending
on the methodological complexity of the study. Ymay want to

explain why a quantitative approach was preferéble qualitative one
and then whether the approach was deductive ociiveu For example,
more practically, the description of an experimens&ructure in

environmental study may need sections describiagséimpling strategy
used, when and how the information was gathereal ldkiout of the

environment, and the techniques or scale used ké&yewe.g. regional
or global), but that rather simpler techniques werglemented in your
study. Acknowledging the improvements that mayeheassulted from
these advanced techniques indicates that you deasit familiar with

them, even if you did not implement them. It issteection that will

convince the reader that your choice of methodolwgy informed by a
good understanding of the potential approachesatigadvailable.

3.5 Reaults

The results chapter of your research is often baedauses difficulty as
it is tempting to include too much material. Itoskld not include

methodological discussions that precede this chapter should it

include the discussion and interpretation of theults if you have a

dedicated ‘discussion’ chapter as suggested beewven in quantitative

dissertations the interpretation of results mayy \mtween researchers,
and consequently it is helpful to separate these &spects of the
research. This is not to say that it is unaccdgtéd interweave the

results and discussion, as long as you make sateythu have not

sacrificed interpretation at the expense of an-@laborate presentation
of the results.

Of course, there are various ways of presenting mbsults in
environmental studies depending on the style of dhginal essay.
These may vary from detailed cross- tabulationdieltl data to the
results from statistical tests. But in every cdbey should be logically
structured. Qualitative findings may simply be enetl temporally,
while quantitative results may increase in compiexhroughout the
chapter. For instance, positive results are usuatlye interesting than
negative results, but this does not mean that {iould ignore the latter.
Negative findings are often interesting in themss)\particularly if they
fail to conform to conventional ideas, and researshoften fail to
recognise their importance because they are untgecEven if the
results of speculative hypotheses turn out to leernect, it is worth
presenting the results so that the reader is athateyou did examine
the question.
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3.6 Discussion

If a separate discussion chapter is used it shondidie the gap between
the results section and the conclusion and provédepersonal
interpretation of the results. Even if the reskaquestion was
interesting and original, the field work was und&edn sensibly, and the
analyses of the results were correct, this is whgra have the
opportunity to shine. Interpreting the results\@d a simple task and a
clear and logical discussion will confirm to theaexiner that your work
is of a high standard.

You may want to include references to other worly@s describe how
your results confirm, or conflict with, previouséiings, and you are
well advised to think about the structure of yoiscdssion chapter long
before you begin writing it. Inevitably, you willter this structure as
the write- up progresses, but having a clear pectdithe final product at
an early stage is a useful guide. You need to tiwe the points you
raise should be consistent with the presentedtsesul

As discussed above, this section is a useful placedentify the
limitations of the study and, given the resourcenst@ints upon
dissertation work; it is inevitable that the resdawill not be perfect.
Acknowledging these programs confirm to the reait@t you have
considered them, rather than being unaware of them.

3.7 What Goesintothe Concluson?

There are two meanings of the word conclusion. cdnh mean

concluding remarks, which are simply the final etaénts, or it can
mean a logical outcome implied from the previousrkwTurk and

Kirkman, 1989). You should aim to produce the raté these,

remembering that the reader will refer to the cosicns more than
once. The conclusion is definitely not the plazedport findings and,
even though it is the final part of the dissertatih is not necessary for
it to be long. Concise conclusions get the majoings across more
effectively, displaying the author’s ability to dimesise material.

The style of the conclusion also needs some thoagttthe type of
research that you have done will influence this.sdme cases you may
feel that your findings are original and interegtenough to build the
dissertation into a climactic ending, but as Wdl¢a®90) points out,
this is not necessary. He warns against advanoaypnd what is to
what ought to be, because the leap from the ddéb&ipgo the
prescriptive imposes someone’s judgment, whethgimating from the
researcher or one of the respondents. Personabapiare not frowned
upon necessarily, but it is important to label tresrsuch.

10
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Additionally, the conclusion can also include avesidor future work
that would extend logically out of the work thatuybave presented.
Interesting results you have identified might ufigflbe explored in
another context, or you may recognise that the oasthyou adopted
were not as technically advanced as they might baee.

3.8 References

Bibliographies include lists of publications thatearelevant to the
subject, while reference lists contain only thasfemrences that you have
cited. Clearly, this list should be extensive, utthg general
background material and specific studies that aréqularly relevant to
the work you did. If your institutional guideline® not specify a format
for referencing, you may wish to take the referenelich appear at the
end of this book as a guide. For instance, papera fournals should
appear as for Bondi and Domosh (1992), chapteeslited books as for
Dorling (1994), and author and include all of teéevant information so
that the reader will be able to find the refereneasily if they wish. If
you use more than one reference from the same ratitése should be
ordered with the earliest publication first. If tvwo more were published
in the same year, you need to attach letters ta#te, both in the text
and in the reference list, as for example Greg@894a) 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,ttat would interrupt
the flow of the text unnecessarily, for appendicésu may decide that
you can effectively describe the mathematical mnodsstrumentations
and measurement/apparatus or equipment you werg usthe text, but
that the detailed equations are needed in an apgpeardyou may want
to provide one example of the checklist that yoedusCopies of
important correspondence or institutional data Wwhiaided your
research should also be included here. Howevemnptase the appendix
as a place to jettison all of the additional matethat you accumulated
during the research, but could not justify incluglglsewhere — reams of
statistical output that are not referred to in et will be ignored by
the reader, for example.

3.10 Editing and Presentation
One reason why it is important to begin writinglgas that it is useful

to have a lengthy period before the deadline whea gan put the
project to one side and forget all about it. When yeturn to it, you will

11
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have forgotten the precise line of thought you wiellewing when you

wrote it, enabling the identification of glaring stakes. Additionally,

you will spot habitual uses of certain phrases ords that you missed
previously. As Wolcott (1990:52) admits: ‘I've alysawritten with too

many buts, but | have a hard time eliminating them.

Being able to step back from the research is thet meeful result of
carefully planning your timetable and most are ssga by the
improvements that come from this strategy. Distisging between
revising and editing the manuscript is helpful,tlas former relates to
content and the latter to issues of style. Beamiimd that ‘writing right’
Is not possible the first time and a careful editiprocess will be
necessary however hard you worked on the first.dfajhtening up the
manuscript allows you to reduce unnecessary comgégtences and
remove repetition. This is also the time that yan ceduce the length of
the dissertation as the first draft will usuallytbe long.

Editing strategies will vary between individualsn@®method is to read
it out quickly or loudly, rather than in your heaehich is how you have
dealt with the manuscript until this stage. Wolc¢i990) uses a
mechanical strategy where he aims to remove ancessary word from
each sentence and an unnecessary sentence frompageh Three
helpful techniques are to identify and remove a@vaht diatribes, where
you go off on a tangent from the main point, to oduiplication, paying
particular attention to quotations which repeat saene point, and to
make sure that the beginning of sections are topthiet and do not
ramble.

You may find it helpful to produce a posterior plaating the main
point from each paragraph. This allows the logi¢haf structures to be
investigated and identifies repetition. It is alsseful to ask someone
else to read the final product before you submitltis may be fellow
student, although someone without a geographicaérasironmental
background will still be able to spot problems tfies and clarity. You
should bear in mind that there will be diminishirggurns from editing
and you should not fall into the trap of chainingrds for the sake of it.

Nowadays, most students use word processors, angimvaluable aid
to the writing process. Their main advantage isdghse with which a
document can be edited and altered; they are pkatig useful for
producing plans because of the ease of movingosesctf text around in
the document using the cut and paste facilitie® flial product should
be stylish. Spelling errors can be spotted andyeesirected, electronic
thesauruses enable you to replace commonly useddswavith
alternatives, and even the grimmer can be checked.

12
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You should be wary of the wonders of the word pssoe, however.
The ease with which you can move text means thdwawnd links
between points can result if the altered versionasre-read carefully.
You should not be tempted to copy and paste pdrteeotext which
seem relevant in more than one part of the docunasnthis repetition
will be frowned upon if it is spotted by the read&ithough the package
will check spelling for you, it will not identify lpces where an
inappropriate, but correctly spelt word was usedrdvpractically, you
should also refrain from printing numerous copiethe document after
every slight alteration that you make.

Generally, a clearly laid out dissertation whicmtg over-elaborate is
best. Use diagrams and tables to replace wordg: diteeuseful aids for
breaking up the text and they should be correaiiniered and referred
to in the list of figures and tables. The diagramsy include
photographs, which is fine, but bear in mind thegiroductions of your
work will probably not be in color. You may produtiee tables using
statistical packages, but often it is sensiblegroduce them in your
word-processing packages as the style will matem#xt better.

But when thoughts and words are collected and tatjusind the whole
composition at last concluded, it seldom gratifies author.... He is
still to remember that he looks upon it with pdréges.

Finally, it is worth emphasising that your work Mnlever be perfect in
your own eyes. You will be aware of certain pigaith the design and
analysis, but this does not mean that the workois aommendable.
Some of the points that see obvious to you, becgogehave been so
close to the study, will not be obvious to thosadieg the work. The
whole project, including the writing-up stage, wiehe final product
takes shape, should be a rewarding experience. i$hmobably the

largest, most important and most individual pietaork that you have
done and you should be proud of your achievemehé final, and

perhaps most important, piece of advice that youlsa offered is that
once you have done all of this work, make surehand it in on time!

40 CONCLUSION

You would realise that there are some major sulmsecbf the research
that must be carefully handled. That is the unis ladowed you to
appreciate the value of environmental research. Waue seen the
opportunity to put up a logical argument, clearesteent of research
objectives and highlight reasons for the work aod lyou can achieve
the set goals. Your broad-based literature revieswam important
instrument and asset that could massively influeymer work. You

may want to explain the various methods of analgsid reasons for

13
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their choice. Do not forget that the data analgsissection is tied to the
overall research process and as such must be lbatedndled.

5.0 SUMMARY

We have learnt how the various elements of reseaeinterconnected.
The arrangement of your dissertation is clearhthuai this unit. You
therefore have to be very familiar with these eletmeand conform
strictly to their scope and application in any @onmental research. In
addition, an awareness of the contents of eachegleeind how they
interlink to provide additional knowledge in enviroental science.

6.0 TUTOR-MARKED ASSIGNMENT

1. Write short note on the following: (a)abstrazjirftroduction
2. Differentiate between conclusion and summary

7.0 REFERENCESFURTHER READING

Howard, K. & Sharp J. A. (1983)The Management of A Sudent
Research Project. Aldershot: Gower.

John, H. B. (1980)Guidelines for Preparing the Research Proposal.
USA: University of America.

Turk, C. & Kirkman, J. (1989)Effective Writing: Improving Scientific,
Technical and Business Communication. London: (2% ed.). E &
F.N. Spon.

Wolcott, H.F. (1990).Writing Up a Qualitative Research. London:
Sage.
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UNIT 1 CONCEPTS IN ENVIRONMENTAL
RESEARCH

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1  Your Orientation
3.2 Types of Research
3.3  Application
3.4  Objectives

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

There are several ways of obtaining answers to éxésting

environmental problems and questions. These metratge from the
fairly informal sources based upon clinical impress to the strictly
scientific, adhering to the conventional expectaioof scientific
procedures. Research is one of these ways. Whesgypthat you are
undertaking a research study to find out answersrneironmental
guestions, you are implying that the process:

1. Is being undertaken within a framework of set ohgiples;
2.  Use procedures, methods and techniques that havetested for

their validity and reliability; and
3. Is designed to be unbiased and objective.

20 OBJECTIVES

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

) differentiate between validity and reliability
) define subjectivity
) identify types of research in environmental science

15
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3.0 MAINBODY

3.1 Your Orientation

Your orientation in environmental science and reseumanagement
may seem from one of the two paradigms in resepositivism and
naturalism-and the academic discipline in which pawe been trained.
The concept of validity can be applied to any asmdcthe research
process. It ensures that in a research study ¢g@recedures have been
applied to find answers to questions. ‘Reliabilitgfers to the quality of
a measurement procedure. ‘Unbiased and objectiveans that you
have taken each step and drawn each conclusiohetddst of your
ability and without introducing your own vestedardgst. The author
would like to make a distinction between bias andjectivity.
Subjectivity is an integral part of your thinkingat is conditioned by
your educational background, discipline, philosgpkyperience and
skills. Bias on the other hand, is a deliberatenait to either conceal or
highlight something. For example, an environmestainay look at a
piece of information differently from the way antlampologist or a
historian looks at it.

However, the degrees to which the criteria are etgaeto be fulfilled
differ from one academic discipline to another. Fetample, the
expectations of the environmental research procass markedly
different between the environmental or physicagsces and the social
sciences. In the physical sciences a research emaleis expected to be
strictly controlled at each step, whereas in theiadosciences rigid
control cannot be enforced and sometimes is not deenanded.

Within the environmental sciences, the level oftoal required also
varies markedly from one issue or subject to anotbespite these
differences among subjects or disciplines, theioadr approach to
inquiry is similar. The research model in this caumaterial is based
upon this philosophy.

As beginners in research you should understandréisaiarch is not all
technical, complexes, statistics and computergait be very simple
activity designed to provide answers to very singplestions relating to
day- to-day activities in our environment. On theher hand
environmental research procedures can also be getplim formulate
intricate theories or environmental laws that gavewr lives. The
difference between research and non researchtgaByias mentioned,
in the way we find answers: the process must maaio requirements
to be called research. To identify these requirdmégi us examine
some definition of research.

16
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The word research is composed in two syllablesarré search. The
dictionary defines the former as the prefix, megragain’, ‘anew’ or
‘over again’ and the latter as a verb meaning %aneine closely and
carefully’, ‘to test and try’, or ‘to probe’. Todatr they form a noun
describing a careful, systematic, patient study iamdstigation in some
field of knowledge, undertaken to establish factpranciples.

Grinnell (1993) further added that ‘research igractural inquiry that
utilises acceptable scientific methodology to sgveblems and creates
new knowledge that is generally acceptable’.

Lundberg (1992) draws a parallel argument betwlenrehvironmental
research process, which is considered scientifid,the process that we
use in our daily lives. According to him:

Scientific method consists of systematic observatdassification and
interpretation of data. Now, obviously, this prazas one in which
nearly all people engage in the cause of theirydarles. The main
difference between our day- to- day generalisataoms the conclusions
usually recognised as scientific method lies in diegree of formality,
rigorousness, verifiability and general validitytbg findings (Lundberg
1992: 5). Burns (1994: 2) defines research as @rmic investigation
to find answers to a problem.

3.2 Typesof 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 exekshat is, research
study classified from a view point of 'applicatiotan also be classified
as ‘type of information sought’. For example, ae@ash project may be
classified as pure or applied research (from thespsetive of

application), as descriptive, correlation, explamator exploratory

(from the perspective of objectives) and as qual#aor quantitative

(from the perspective of the type of informatiomighbt).

17
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Types of research

v v v
Application Objectives Types of
informationsort
Pure Descriptive Exploratory Quantitativ
research research research e research
v | - -V
Applied Correlational Explanatory Qualitative
research
research research research

3.3 Application

If you examine a research endeavour from the petisge of its
application, there are two broad categories: pasearch and applied
research.

Pure research in environmental science or resoanedysis involves
developing and testing theories and hypothesis dnatintellectually
challenging to the researcher but may or may note haractical
application at the present time or in the futurbug, such work often
involves the testing of hypotheses containing vexystract and
specialised concepts.

Pure research in environmental science is also etoed with the
development, examination, verification, and refieat of research
methods, procedures, techniques and tools that fibren body of
research methodology. Examples of pure researdhdecdeveloping a
sampling technique that can be applied to a paaticsituation;
developing a methodology to assess the validity aofprocedure;
developing an instrument, say, to measure the tiordevel in the earth
crust ; and finding the best way of measuring eprdkes or volcanoes.
The knowledge produced through pure research ghéon order to add
to existing body of knowledge of research methods.

Most of the research in the environmental sciensegpplied. in other
words the research techniques, procedures, andodsethat form the
body of research methodology are applied to thelecmbn of
information also various aspects of situation, éssyproblem or
phenomenon so that information gathered can be msether ways —
such as for policy formulation (environment protect and

18
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environmental auditing) administration, and the amdement of
understanding of a phenomenon.

3.4 Objectives

If you examine a research study from the perspeadtivits objectives,
broadly, a researcher’'s endeavor can be class#igd descriptive,
correlation, explanatory and exploratory.

An environmental study classified as descriptiveeegch attempts to
describe systematically an environmental situation problem,

phenomenon, service or program , or provides, oviges information

about, say, the living conditions of a communityanelumpsites, or
describes attitudes towards an issue such as wgisposal. For
example, it may attempt to describe the types ofice provided by an
organisation, the administrative structure of agaorsation, and the
needs of a community.

Correlation Resear ch

The main emphasis in a correlation research stadip idiscover or

establish the existence of a relationship/assaciatinterdependence
between two or more aspects of the environment.t\ighiae impact of

deforestation on the climate? What is the relahgn¥etween soil and
vegetation? Or what is the effect of desertificatim crop yields? These
studies examine whether there is a relationshipvdxt two or more

aspects of a situation or phenomenon.

Explanatory Research

Explanatory research attempts to clarify why ana tizere is a relation
between two aspects of the environment. This typesearch attempts
to explain, for example, why aforestation can iasee rainfall and
reduce temperature is followed by rainfall.

Exploratory Research

The fourth type of research, from the viewpointtloé objectives of a
study, is called exploratory research. This isiedriout to investigate
the possibilities of undertaking a particular reshastudy. These types
of research study are also called a ‘feasibilidgt or a ‘pilot study’. It
is usually carried out when a researcher wantsxpboee areas about
which he/she has little or no knowledge. A smadlscstudy is
undertaken to decide if it is worth carrying oulletailed investigation.
On the basis of the assessment made during tharetpty study, a full
study may eventuate. Exploratory studies are atsolacted to develop,
refine and /or test measurement tools and procedure
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40 CONCLUSION

Existing environmental problems in our local enwment can be
examined in various ways. Undertaking an envirornaleresearch is an
attempt to find solution to these problem usinglelsshed framework
and principles and procedures and techniques tothesvalidity and
reliability of the subject matter. As a new entramb environmental
research, you should understand that researchecamlde simple using
computer aided software in answering day-to-dayvisies in our
environment. Again, you should realise that envinental research can
be employed to formulate intricate theories or smvinental laws that
govern our lives.

50 SUMMARY

You have been following the research process. lehgpu can
appreciate what we have learnt so far. So, inuhisl suppose you now
know the need not to deliberately influence or eahd¢he results of an
environmental research. You are also aware of #m@ows types of
research and when they are applied. This is becpuse research in
environmental science is concerned with the devetoy, examination,
verification, and refinement of research methodscgdures, techniques
that form the body of research methodology.

6.0 TUTOR-MARKED ASSIGNMENT

1. State two definitions of research.
2. Mention and discuss the major types of reseiareimvironmental
science.

7.0 REFERENCESFURTHER READING

Grinnel, R. Jr. (1993)Social Work, Research and Evaluation. (4" ed.).
F.E. Peacock Publishers, lllinois.

Lundberg, George A. (1992¥ocial Research: A Sudy in Methods of
Gathering Data. New York: (2°ed.). Longman, Green and Co.
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UNIT 2 THE EIGHT-STEP MODEL OF RESEARCH
PROCESS

CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Body
3.1 The Research Process
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/ Further Reading

1.0 INTRODUCTION

There are some tasks identified as the operatistegls you need to
follow in order to conduct an environmental studgpics identified in
rectangles are the required theoretical knowledgeded to carry out
these steps. The tasks identified in circles agdrttermediary steps that
you need to complete to go from one step to anothisrimportant for a
beginner to work through these steps in the prapssguence, though
with experience you can change it.

This course material is written around the theoettiknowledge
required to undertake each operational step ankbwsl the same
sequential progression as is needed to undertakeesearch
investigation. For each operational step, the requitheoretical
knowledge is further organised, in different uaitpund the operational
steps.

20 OBJECTIVES

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

) identify and formulate a research problem in envinental
science

o construct instrument for data collection

o identify sampling techniques that will be most agprate for
your study

) analyse data collected in the field.
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3.0 MAINCONTENT

3.1 TheResearch Process

Step I: formulating a research problem is the first andsimmportant
step in the research process. A research problemtifiés your
destination: it should tell your research supenvasal your readers what
you intend to research. The more specific and glearare the better, as
everything that follows in the research processhstudesigns,
measurement procedures, sampling strategy, fransnaliysis and the
style of writing of your dissertation or reportgeeatly influenced by the
way in which you formulate your research problerenkk, you should
give it considerable and careful thought at thegst

It is extremely important to evaluate the resegmablem in the light of
the financial resources at your disposal, the taweailable, and your
research supervisor’s expertise and knowledgedarighid of study. It is
equally important to identify any gaps in your krnegge of relevant
disciplines, such as statistics, required for asialyAlso, ask yourself
whether you have sufficient knowledge about compuéad software if
you plan to use them (Ranijit, 1999).

Step 11: Conceptualising a Resear ch Design

An extremely important feature of research is tls® wf scientific

methods. Research involves systematic, controllaid and rigorous
establishment of associations and causation thahipéhe accurate
prediction of outcomes under a given set of cooddi It also involves
identifying gaps in knowledge, verification of whigt already known
and identification of past errors and limitatiofe validity of what you
find largely rest on how it was found. The maindtion of a research
design is to explain how you will find answers touy research
guestions. The research design should include dbhewing the study
per se and the logical arrangements that you peopmsindertake, the
measurement procedures, the sampling strategyfrahee of analysis
and the time-frame. For any investigation, the «&a of an

appropriate research design is crucial in enabjimg to arrive at valid
findings, comparisons and conclusions. Ranjit (}98fyued that a
faulty design results in misleading findings whittterefore result in
wasting human and financial resources. In scientificles, the strength
of an empirical investigation is primarily evaludten the light of the
research design adopted. When selecting a resedesign, it is

important to ensure that it is valid, workable amanageable.

There is an enormous variety of study designs amd ryeed to be

acquainted with some of the most common ones. Setedevelop the
design that is most suited to your study. You nh#ste strong reasons
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for selecting a particular design; you must be alolejustify your

selection; and you should be aware of its strengtfeaknesses and
limitations. In addition, you will need to explaite 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 instrothefor example,
observation forms, interview schedules, questiaesaiand interview
guides are all classified as research tools.

The construction of a research tool is the firsaqtical’ step in carrying

out a study. You will need to decide how you arengdo collect data
for your research in environmental science.
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the proposed study and then construct a reseasttuiment for data
collection. If you are planning to collect data gfieally for your study
(primary data), you need to either construct aaete instrument or
select an already constructed one. If you are usecpndary data
(information already collected for other purposefgyelop a form to
extract the required data. In order to determinetwihformation is
required, go through the same process as desdobethny data above.

Field testing a research tool is an integral paft imstrument
construction. As a rule, the field test should hetcarried out on the
sample of your study but on a similar environment.

If you are planning to use a computer for data yaisl you may wish
provide space for coding the data on the reseastrument.

Step 1V: Selecting a Sample

The accuracy of your estimates largely depends tip@mvay you select
your sample. The basic objective of any samplirgigieis to minimize,
within the limitation of cost, the gap between tlaues obtained from
your sample and those prevalent in the environment

The underlying premise in sampling is that, if Etigely small number
of units are scientifically selected, it can prayidvith a sufficiently
high degree of probability, a fair true reflectiasf the sampled
environment that is being studied.

Sampling theory is guided by two principles:

1. The avoidance of bias in the selection of a sangwid,
2. The attainment of maximum precision for a givenlautof
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 th&t two categories.
You need to be acquainted with these sampling degimselect the one
most appropriate for your study. You need to knbe strengths and
weaknesses of each and the situations in which ¢aeyor cannot be
applied in order to select the most appropriategdesThe type of
sampling strategy you use also determines youitylid generalise
from the sample to the entire environment and yipe tof analysis or
statistical tests you can perform on the data.

26



ESM 304 MODULE 2

Step V: Writing a Resear ch Proposal

Now, step-by-step, you have done all the prepayanmrk. Next put

everything together in a way that provides adequafiemation, for

your research supervisor and others, about yowearel study. This
overall plan tells a reader about your researcbhlpro and how you are
planning to investigate, and is called a researdpgsal. Broadly, a
research proposal’s main function is to detail diperational plan for
obtaining answers to your research questions. imgdso it ensures and
reassures the readers of the validity of the metlogy to obtain

answers accurately and objectively.

Universities and other institutions may have difigr requirements

regarding the style and content of a research gadpbut the majority

of institutions would require most of what is set bere. Requirements
may also vary within an institution, from discipito discipline or from

supervisor to supervisor. However, the guidelingsosit in this course
material provide a framework, which will be accdy¢ato most.

A research proposal must tell you, your researgbesusor and a
reviewer the following information about your study

o What you are proposing to do;
o 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 resea@roposal shall be
taken in a more explanatory way in our subsequeitisee unit ...)

Step VI: Collecting Data

Having formulated a research problem, developedtuaysdesign,
constructed a research instrument and selectedmplesayou then
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collect the data from which you will draw inferescand conclusions
for your study.

Many methods could be used to gather the requirBmtmation. As a
part of the research design, you decide upon tbeegure you wanted
to adopt to collect your data. At this stage yowalty collect the data.

Step V11: Processing Data
The way you analyse the information you collectathély 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: quaéatnd qualitative. As
mentioned earlier, the distinction is more acadethan real in most
studies.

If your study is purely descriptive, you can wryaur dissertation/report
on the basis of your field notes, manually analysecontents of your
notes (content analysis), or use a computer program

If you want quantitative analysis, it is also nessey to decide upon the
type of analysis required (i.e., frequency disttidn, cross-tabulation,
or other statistical procedures, such as regressioalysis, factor
analysis, analysis of variance) and how it showdppesented. Also
identify the variables to be subjected to thostssieal procedures.

StepV11l: Writing a Resear ch Report

Writing the report is the last and, for many, thestdifficult step of the
research process. This report informs the worlavioat you have done
what have you discovered and what conclusions yaue lidrawn from
your findings. If you are clear about the wholeqass, you will also be
clear about the way you want to write your repgdur report should be
written in an academic style and be divided intffedent chapters
and/or sections based upon the main themes ofsyody.

This survey has been designed to elicit informatadout the training
needs of academic staff that are involved in pnogna and course
material design and development; tutorial faciliat assessment;
research and evaluation at... Specifically, it seekslentify the gaps,
possible causes, and proffer training solutionst théll enhance
individual performance leading to achieving susthle good practices.
Kindly give us a minute of your time to completesttsurvey as
accurately as possible. Data collected with thisvesy will be kept
strictly confidential. Thank very much for your #m
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40 CONCLUSION

It is clear from this unit that there are some afienal steps you need to
take in order to conduct any research in envirortalescience. You

have also learnt the required theoretical knowledggpable of

enhancing your research operations. So, you nowkfar instance the

formulation of research problem, study designs, suesament

procedures, sampling strategy, and frame of arsalgsd the style of
writing your original essay. You are now familiaithvthe construction

of research tools which is the first practical stapcarrying out an

environmental study.

5.0 SUMMARY

In this unit, we have learnt the step-by-step afysag out a research in
environmental science. At this stage, we might lgmugh the steps
again. What is very important is for you to be dstenit and thorough in
applying each step. It is also very important téenibie interrelation in

all the steps with one another. In addition, edep sas a unique role to
play in the research process. Testing of a resdanthn the field is an

integral part of the research process. Therefare, rale the pilot survey
should not be carried out on the sample of youdystut on a similar

environment.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss how data is processed.
2. Draw a detailed diagram showing the researcbgsses.

7.0 REFERENCESFURTHER READING

Ranjit, K. (1999).Research Methodology: A Sep-by-Step Guide for
Beginners. New Delhi: Sage Publication. .

Wax, R.(1983). The Ambiguity of Fieldwork in R. Emerson,

Contemporary Field Research. Boston and Toronto: Little
Brown and Co.
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1.0 INTRODUCTION

The analysis of numerical data can therefore plapynimportant roles
in research. It can be used to make sense of Ergmints of data, to
explore data as a means of generating hypothesksirasherstanding
environmental processes, to infer processes inga knvironment from
only a small sample of data, to assess the signifie of findings, to
help in model building, and in general to provideidence for

hypotheses about spatial processes. It is geperatisufficient to make
statements about environmental processes withawiging supporting

evidence from the analysis of data.

20 OBJECTIVES

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

. determine the techniques to be used in data asalysi

) identify the types or level of data commonly endeuvad in
environmental research

) be familiar with the number of sample and type afadbeing
analysed

) be able to link the data analysed to the envirorimen

) identify problem that might be encountered durihg &analysis

and the modification of areal unit.
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3.0 MAINCONTENT

3.1 TheChoiceof Technique

This is not an easy question to answer as thera besvildering number
of techniques available, many of which can be &gpio the same data.
There are two properties of data collection. Ongheke properties is
the number of samples; the other is the type alleivthe data.

The number of samples refers to the number of ‘&w&ork’ for which
you have sampled data. For instance, you might dat@ on a sample
of soil in the southern part of Nigeria and wanei@mine whether this
value is significantly different from the northeaverage. You have
sampled data from only one part of the country (tbeghern average is
considered a ‘fixed’ value in this context). Howeveé you have soil
data from two regions of the country and want ttedwrine if there is a
significant difference between them, then you haw® samples.
Equivalently, you might want to compare farming qiiges in four
different topographic regions; in which case youehtour samples.

Three types or levels of data are commonly encoedtenominal,
ordinal, and ratio, with ordinal data being furth®assified into two
categories, weakly ordered and strongly orderedniNal and ordinal
data are discrete (the data can take only ceri@wes), whereas ratio
data are continuous. Nominal data contain the leéstmation in that
they are simply categories without any orderingarfbgles are the
division of climate into tropical or temperate,tbe division of land use
into arable, pasture, forest and moorland. The datsist of counts of
observations in each of these categories. Datadfeatranked either
individually or in groups are referred to as ordlind/eakly ordered
ordinal data consist of ranked categories suclh@sdmmon responses
asked on a questionnaire: strongly agree; agreafrate disagree:
strongly disagree. Strongly ordered ordinal datasia of a ranking of
individual data points. An example being when seitiare ranked
according to some attributes such as mean temperatu rainfall.
Nominal and ordinal data are categorical and do mmte metric
properties, which clearly limits the types of amsaly that can be
performed on them. For instance, it does not makses to calculate a
mean land use that might be somewhat between paatur forest! Nor
does it make sense to calculate a mean responsequeestionnaire
statement. The problem is that in calculating amiom such data it
has to be assumed that the perceived divisionseeethall the categories
are equal when there is no guarantee that thi® i€Ceshall, 1989).
Ratio level data provide the most information sitfoey are continuous
and have metric properties. Examples include heigih mountains,
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stream velocities, clay content of soils and so amj the statistical
techniques that can be applied to these data taee to as parametric
statistics. Data can always be transformed frotio o ordinal to
nominal but never the other way.

Knowledge of both the number of samples and the tyjpdata being
analysed can thus be a useful guide to an apptepstatistical
technique. If the aim of the analysis, for examdeto compare two
samples of strongly ordered ordinal data, then arv/hitney U-test
would be appropriate. If the aim is to compare samples of normal
data with a fixed value. Then a one- sample chasg test is
appropriate.

3.2 How Environmental ismy Analysis?

In conducting data analysis within an environméris sometimes easy
to lose sight of the geography of the problem andancentrate simply
on the analysis. Whilst the analysis is clearlypamant in improving
our understanding of spatial processes, it isgusteans to an end and
the analysis should be linked to the environmergvatry opportunity.
For this reason, statistical packages that prolmded windows where
data can be analysed and brushed in one windowhandautomatically
displayed on map in another window are very attractBeing able to
map data and results in increasingly interestingsaand to undertake
numerical analysis are also attractive features gafographical
information systems (GIS). Currently the analyti¢dahctionality of
most GIS is rather crude and not particularly dgerdly, but this is
changing and fairly soon most types of spatial ymalwithin geography
will be possible within a GIS.

Spatial analysis also facilitates access to lapgdial databases such as
boundary files, road and river networks, digitatwa@tion models and
remotely sensed images.

The display of data or results on a map utilises ¢haracteristic of
spatial data that makes them special; the data $@atal location. It is
possible to distinguish two types of analyticale@sh using spatial data
on the basis of this property. The first, which Illwerm weakly
geographical, uses data for different locationsestéctively throws the
interesting spatial component away and utilisesdai as if they are
simply lists of numbers that could be reshuffledhaut affecting the
outcome of the analysis. Performing an ordinargtisguares regression
analysis on spatial data is an example of a wegdbgraphical analysis.
Unless the residuals of the regression are magpedanalysis would
produce exactly the same results no matter whasghaal arrangement
of the data. The data become merely numbers wtagk been stripped
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of all their spatial information. Spatial analysmhich is strongly

geographical, on the other hand, explicitly usesittiormation on the
spatial location of the data points. Examples obrgjly geographical
techniques include the calculation of spatial meamsl standard
distances as spatial equivalents to the more usean and standard
distances (Ranijit, 1999), and the calculation eséational means and
directional variances where the data represent mewme in various

directions (Watson, 1987; Wax, 1983).

One strongly geographical analytical technique Ive® the
measurement of spatial autocorrelation, which eefer the spatial
patterning of data. Where the value of data for spegtial unit is similar
to those in its neighbouring units and said to leixhpositive spatial
autocorrelation (most data exhibit positive spasiatocorrelation); on
the other hand where the value of data in onetands to be dissimilar
to the values in neighbouring units which are daigxhibit negative
spatial autocorrelation. A feature of other typéstoongly geographical
analysis is that its measurement is sensitive t® definition of
‘neighbouring unit’. Clearly many definitions coulate used, ranging
from a rather restrictively nominal contiguity eniton to a continuous
distance-decay-based definition. However, this khoat necessarily be
considered a negative feature of spatial analyatber, the challenge is
to examine how sensitive the calculation of spatigbcorrelation is to
the definition of neighboring unit and perhaps mepspatial
autocorrelation values for a large range of de@ing. In this way, more
interesting and complex issues in the way dataicda¢ed in space might
be illuminated.

Other strongly geographical techniques includeoteritypes of point
pattern analysis (Boots and Getis, 1988), where ittterest is to
examine whether or not points in space are clustefraere are many
ways of undertaking point pattern analysis; a comrooe is nearest
neighbour analysis, where average distances betws®nts are

measured and compared with expected values undeandom

distribution.

A final example of strongly geographical analysisthe movement
towards producing local or ‘map able’ statisticgpitally, in analyses
such as regression, for example, and even spatiata@relation, whole-
map statistics are produced. In the case of reigreshe whole-map
statistics include the parameter estimates and gbedness-of-fit
statistics. In both cases, these are clearly ‘@eeraalues that are
assumed to apply equally to all parts of a regidowever, it could be
that the estimated regression model replicates idagdame parts of the
region more accurately than in others. Similarhhe t general
relationships between data points depicted in diapautocorrelation
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statistics is an average over the region which caubsk important
geographic variations in the relationships betweata over space. For
this reason, the realization is growing that wholap statistics are
limited and that wherever possible we should attamprovide local or

map able statistics (Haggerstrand, 1975). Developsnsuch as the
expansion method (Drury, 1990) and spatial assooniastatistics

(Burgess, 1984) reflect this trend and also prowgpleater links to

geography and mapping.

3.3 What Problems Might | Encounter?

It is perhaps true that all analysis can be csédiin some way and
certainly the analysis of spatial data is no exoepto this statement.
There are many options available at various stafj@sresearch project
and often more than one option may be appropnagediven situation.
It is therefore necessary to make decisions arglldlys 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,vibg the data were
collected, the number of samples taken, the awalythethod used, the
assumptions embedded in the use of the methodntégpretation of
result, etc. But before being paralysed into imactithe appropriate
guestion to ask your- self is whether or not thalysis is useful: that is,
has it provided either insight or evidence that yeuld not otherwise
have? Clearly you do not want to commit gross ertbat invalidate
your analysis but the goal of producing a piecarwlysis that cannot be
criticised in some way is probably unattainable.récealistically, aim
to undertake an analysis that is useful and whiebids the major
pitfalls associated with spatial data.

3.4 TheMoaodification of Areal Unit Problem

This problem occurs with aggregate spatial dattg dédich are reported
for zones rather than individuals. The problemhat the results of the
analysis can be sensitive to the way in which thees are defined. For
example, an analysis of the relationship betweegtialhand crop yields
using data from a specific zone may well producdiféerent set of
results from an analysis performed with exactly teame data
aggregated to the level of the zone. This is ¢feadrrying, especially
if the results are sufficiently different to altdre conclusions reached
regarding the nature of the relationships beingrexad.

The modifiable areal unit problem can be separated two
components. The first, described above, is seltyitio scale and the
numbers of spatial units into which a region istipaned. The other is
sensitivity to the way in which space is partitidreven when scale is
held constant.
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3.5 Theldentification of Spurious Relationships

Care must be taken in data analysis to avoid nmesigkattributing any
importance to spurious relationships. Such a probtan arise when
complex relationship between two or more variabl@ght be very
different from that which is suggested by the steial analysis. A
common example where spurious relationships caruro in the
interpretation of a matrix of correlation coeffiote between several
interrelated variable. Each correlation coefficiemasures the strength
of a simple linear relationship between a pair arfiables and can give a
very misleading impression of the underlying caushdtionship, which
may involve several other variables. For examplgpsse data are
collected on crop vyield, altitude and rainfall witha region and it is
found that the correlation coefficient between cymgdd and altitude is
positive. It might be incorrect to infer that th@usal mechanism
producing this statistical result is one wheredta under investigation
has an affinity for high-altitude locations.

This might be so, but it might also be the case within this region

rainfall tends to increase as altitude increased #mat crop yield

increase with rainfall. The calculation of a simptarelation coefficient
can therefore suggest a relationship which is spsriA more accurate
picture of the determinants of crop yield would bbktained by a
multiple regression, where each parameter indic#tesrelationship
between the dependent variable and one indepengariable,

everything else being equal. A regression analysrsexample, might
indicate that the relationship between crop yield altitude is negative
even though the correlation coefficient suggests positive. In much
the same way, a simple scatter plot can give & fagpression of the
nature of the relationship between two variablesti® regression or
leverage plots, which depict the relationship betvdéwo variables,
everything else being equal, are much more reliable

40 CONCLUSION

The unit gave you an overview of the large numbertezhniques
available for data analysis. It has the two priatiproperties of data
collection: the number of samples and the typeewell of the data. The
unit has identified three types of level of datanooonly encountered
namely nominal, ordinal and ratio data. You now Wnthat the
knowledge of both the number of samples and typedath being
analysed can be a useful guide to an appropriatistgtal technique. It
is thus possible to map spatial data such as roddsrs, etc.
Geographical analytical technique involves measergnof spatial
autocorrelations. This allows the value of datadoe spatial unit to be
similar to those in its neighbor unit and as suxhildt positive spatial

35



ESM 304 RESEARCH METHODSAND FIELD TRIP

autocorrelation. You can now be careful of not wlim 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 collecaod data presentation
and it provides a powerful framework within whichiraunderstanding
of environmental processes can be tested and gmcldhis unit has
described how the analysis of numerical data canubeful; in
summarising large amounts of data through deseepdiatistics; how
relatively new, and primarily visual, exploratorgchniques can be
useful in both formulating hypotheses and examimesults; how we
can infer aspects of a population from a sampled how model
building and calibration can be used as a tesbuof Wwell we understand
the real world.

One of the more confusing aspects of data analysieciding on what
technique to use in a given situation. Whilst eigree is useful here,
discussing your problem with a user-friendly statian is highly

recommended. This unit also discusses how to nadmmn the choice
of technique fairly easily. It is noted that envineental data have
certain properties which lend themselves to difiertgpes of analysis
and many of these are highly visual, which oftenkesa their

presentation in research projects more appealing.

There are pitfalls, however, and cares has to kentdao eliminate
problems that could invalidate the conclusion reaciThese include the
modifiable areal wunit problem, spatial non statigna spatial
dependence, non-standard distribution and theifa=tion of spurious
relationships. However, these problems are alsdlectgges and should
not deter students from incorporating data analysia central theme of
their projects because the analysis of numericé @¢an provide a
pivotal contribution to research.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the basis for making environmental gsial

2. What problems are you likely to be confronteuilevembarking
on data analysis?
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INTRODUCTION

students in Environmental Studies and ResolMemagement,

National Open University of Nigeria (NOUN), it is requirement to

write a research proposal before a thesis or d&ismm research is

undertaken. For the purpose of external funding résearch proposal is
a necessary document to convince-funding sourcpenssrs, and

academic bodies that the project is worthy of tlaiention let alone

their money. In the case of an academic institytsuch as NOUN, the
research proposal is essential to convince theogpjpte committees or
your supervisor of the, value of the project anaty contribute to a body
of knowledge.

The proposal is a study plan that is to be followethe course of the
research effort. It should be thought of as aaketo be used as a guide
in the development of research process. To thenexhat the proposal
is a plan, it establishes an order to one’s rebeaftort. It gives
continuity to the various steps and stages of thekwo be done.
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The proposal helps the researcher to organisefoidsein terms of time
to be spent and resources to commit to the profdter all, a project
may sound and seem reasonable enough to do extet ivworked
out in detail and one discovers that the time queases are beyond
one's resources. The proposal forces one to cam$idse two issues.

The process of writing a proposal actually forces author to think

through various steps of the research process. iBhahe proposal

writing process forces a direction of thought thladpes the project and
the procedures for carrying it out. To put it drestway, the proposal
preparation process is thinking-through process.

In more formal terms the proposal is a series afestents which are
designed as guide to the hypothesis testing pragbgth embodies the
specific purpose of the study effort.'

Finally, the research proposal serves as the liasihe writing of the
first three chapters of the final research repdrhe final report will
logically include an Introduction, review of litetme and a
methodology. The proposal once written and used easily be
converted to chapters in the research 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 eiriéct you on

the administration of the study.
3.0 MAIN CONTENT

3.1 Generating Ideas

When a proposal is in the process of being preparedobvious that a
topic has been selected and its refinement is weler way. However,
many researchers, grant writers and especiallyestsdnay be looking
for ideas that will eventually lead to the prepmmatof a research
proposal. More often than not the writer has aeaidut it lacks
substance, clarity, conceptualisation and evergtlalse that makes it
more than an idea. There are plenty of ideasifigairound 'that is in
this stage. The quality of these ideas is ternimlgortant and should not
be overlooked as a factor of value in the researoeess and will be
dealt with shortly. At this point how does one raaan idea from its
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simplicity as a thought to a set of workable consepthin a theoretical
framework?

Begin by writing down thoughts about your idea. tdNaaking is and
should be a highly regarded scientific activity.otdttaking is a means
of playing with thoughts, and fragments of ideds.is a process by
which one fits together ideas and pieces of idsaé @ne were working
out a jig say puzzle. The note-taking stage shaake on the
dimensions of an obsession. The writing of notesukl be, at this
stage, impulsive and obsessive. Don't worry ablo@trandomness of
this process for in time a pattern will begin tonfioand the bits and
pieces will fall into place. Don't rush the noéddhg process for it is an
idea-hunting method and takes time.

Talk to as many people as you can who are knowkdalgen the area of
your idea. Such personal contact will frequendgd you to new or
additional material. Such persons are frequenghy willing to spend

time with you but others will be much less willibg give off their time

and this posture should be respected, becausetexpespecialists are
busy with their own work. Yet, there are those velne kind enough to
discuss their ideas with you. In this regard, @d limit yourself to

experts. Discuss your idea with anyone who isingllto listen. The
author of this course material has found the maduable ideas
expressed by experts and non-experts in the fiélénvironmental

studies, resource analysis and management.

3.2 Read Widely

It goes without saying that you must read a great defore you can be
satisfied that your idea is shared by others. Othdters have
developed material in your idea area and can duan#&ito yours.
Continue to do general reading that you are nogmailtlined to
consume, for your idea has a way of popping ughendddest places.
Actually you are, at this stage in the processadling your idea close
to the front of your mind and any material thatgessbefore you is
automatically perused for its relatedness to th#apgc idea. This is
why it is equally important not to limit yoursetf the pedantic journals
because ideas are found everywhere if your radan speak, is turned
on.

There are popular or mass consumption of journsdsyspapers and
magazines that may very well add useful facetsiafiodmation to your
idea. The presentation of information is not neatiganised by the
literary world into important and non-important estiific material.
This is especially true of original and futurisideas. Very often
environmental science presentations express thestedeas. Again,
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my suggestion is to read' widely and talk to a digegroup of people
to give needed substance to your idea.

In the development of your idea, be sure to allowaf substantial lapse
of time from its origination to the time when yota writing your
research proposal. It is important not to hurrys tdevelopment
because it needs time to mature or wither. lbssfble that others will
have covered the idea so thoroughly that your overest is weakened
and perhaps lost. But more importantly, you mustehthe time to
examine the nuances of all the material that iseddm your idea.
Actually, as your idea formulates and takes crétitashape, the
maturing will have occurred. At this point you Whlave 'moved from
informal idea hunting toward s more formal revieiiterature.

3.3 Don't be Afraid to be Creative

The problems that" confront most students profesds and non-
professionals seem endless in number. Many of ti@eblems,
perhaps most, are a consequence of higher exmeaddtr one's life.
The more we expect the more complexities and dsfaations are
encountered. The solutions to these problems diieut to come by
as multi-faceted complexities inundate the problesituation.
Frequently, researchers will build their researldng on the shoulders
of previous research efforts. This approach igliti@mal and very
sound scientifically speaking. It is a buildingotk procedure that
starts with a foundation of well validated knowledg Careful
searching of the literature is an absolute negessithe preparation of
any study and solution to problems. What needsetemphasised here
is a few words of encouragement to students far teeearch proposal
to be more creative in approaching an environmemtlem.

As you look for material do not limit yourself tiher people's ideas.
Nor should you limit yourself by thinking you niusccept the totality
of someone else's idea or theory. You can ekteat idea or theory
and build on it with your own thinking. Rember, your own ideas
have just as much potential as the nextedloand may be more.
Don't rely on the most authoritative persons infiald you should
certainly study their writings and their resdaibut your own
creativity may equal and possibly purpose evhe most impeding
of authorities. Don't be afraid to dismardtaneone else’'s theory
and take that which best fits your conceptaéibm. Everyone has had
the experience, upon hearing about a new ideasaying “I thought
of that a long time ago." Everyone has had sd#zat were criticised
for being too ridiculous, too far out, onlyp discover with the
passage of time that someone else has dexklofhe same idea
and accumulated fame and fortune in thege®c Not all of
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our ideas have achieved such dramatic emhds,the point that
ideas have validity without formal instituteinbacking is true for
most of us.

The real limit to whatever ingenious notions anelaisl we may develop
is our own imagination. We need to stretch ourKimg in order to

develop new possibilities. In the process of smgyand pondering
literature in a particular area of interest in @ammental science, the
logic of the author is always subject to interptieta Why didn't the

author consider a different line of thinking? Iiguand instrumentation
in environmental science are serious matters aadldtbe done boldly
whether applied to innovation or ponderous theoaétmatter. Critical

assessment of long held beliefs is the first; stepew interpretation of
the scientific truths. The knowledgeable authositi@ccupy the

institutional front row only because others havaraioned the effort.
The promoters of solar energy have long been cereidslightly less
than ridiculous for thinking that this kind of eggr could be

economically produced. We now know that solar gnes an idea

whose time has come. Any and all ideas aboutratee sources of
energy are seriously being considered and explofiéte creative spirit
still lives. Don't be afraid to exercise it everitvim the pedantic halls of
higher learning.

3.4  Writing Style

Writing a research proposal is an exercise in pliag detail that will

answer the questions of any reader or reviewerrmidlly there should
be a good deal of detail that satisfies the expereviewer and yet not
so much detail that the person unfamiliar with tbpic gets lost in a
maze of discussion. The right balance of detaukh help the reader
quickly grasp the nature of the problem and youraach to it. The
beat advice is to write close to your proposalinatat least the first
draft). Write clearly and simply. But some detsilalways needed
unless you are writing a one or two page abstraGiod proposal
writing is a delicate balance of presenting yotwemions in dealing with
your research problem. You should describe thearet proposal in
enough detail that the supervisor or reviewer isfed that the problem
is worth investigation and that you have the cdgédoi carry it out to a
satisfactory conclusion. It should be rememberead iths impossible to
anticipate every minor detail.

When writing even the first draft of your proposalke care to see that
there is a logical flow from one section to anotheAfter all, the
proposal, like the research that flows from itjke a chain of reasoning
that moves smoothly from one concern to anothehowit confusing
interruptions.  One good example of this flow isplimit in the
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introduction section of the research proposal oetliThe "area of
concern” is followed by "problem statement"”, folledvby "purpose”,
followed by "major research question”, followed kinor research
guestions” and so on. This Sequence of topicsnbegith a very
general statement and continues to narrow downvéoy .specific
detailed material. A good| proposal will reflebtst kind of reasoning
with each section reflecting the previous sectind @arrying it one step
further in a consistent manner. Too often the M@ggy writer of
proposals will complain of this apparent overlagpiand see it as
duplication. The proposal is a chain of logic baarefully and slowly
so that after the final page is read a clear, cetappicture will be
comprehended by the supervisor, reviewer and ergaeership.

When doubt is raised in your mind regarding youtenal, it is best to
stop and re-write that portion. It is good pragtio write your proposal
word for word as if it were the final draft. Obwusly, at this point you
are working from an outline as well as notes sd tha final draft
feeling is with you as you strive for the final &trflmok 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 gafteys and oversights of
various kinds, weaknesses in organisation of wouk \&riting style are
frequently most easily detected by those unfamiiéh the proposal
and thereby giving the most skillful proposal writemself after a span
of time has the writer a different perspective. eikwou the writer can
benefit from a critical reading by a second pamjore often than not, a
reader unfamiliar with your work will give you sorméthe most helpful
suggestions.

One of the most common failures on the part oft firsie proposal
writers is lack of clarity regarding the centrakpose of the endeavour.
Very often first time writers will overlook the olmwus in favour of the
esoteric and complex. In regard to complexitysitnost important to
define in text writing uncommon terms in an honesfort to
communicate. Some authors write obscurely foraea®f ego building
and self-reassurance of the proposal's importathee, | instruct you to
write clearly and write simply.

Good writing, especially research proposal writisgpuld involve the
use of punctuation, spacing, underlining, drawirgparts, tables,
frequent use of subheadings in order to attractr yaader’s full

attention. When possible, list items in ordermoportance or in terms of
logical sequence. This is a part of outlining whigives order and
structure to your work. After all, this is not poe or the great
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American novel you are writing. The purpose of g8stion is to present
the methods by which the proposed study will beriedrout. The
greater the detail and care taken in the preparaifothis section the
more efficiently and easily the research will benpteted. All steps will
go according to the plan if the plan is carefullgdameticulously
organised. If the previous two sections of the peah were announced
as important to the proposal this section shoulddmsidered even more
important.

3.6 Method and/or Procedure

Why is this section important and useful to theeegsher? The
"Method" or "Procedures" section (many researchess the title
heading "Procedures” or "Methods" in the placeMé&thodology”) is a
specific set of procedures that direct the resesgirichthe administration
of the project. Almost all of the material in theection of the proposal
should be transferred to the "Methodology" chaptdahe final research
report. Science is based on .replication, thahis capacity to validate a
piece of research by using the same methods ofy.stuth the
presentation of any research findings, the metlaggols, in fact, the
authority base for the research. When the researobveals his
methods through publication he challenges hiscesrito question, to
doubt or to reject his findings. In effect, thadings (the content) are
only as good as method used to produce the findiflgsse researchers
who refuse or avoid revealing their method or sesirof information
sacrifice their credibility because 'if the methdds producing results
cannot be made available for close scrutiny theoh stesults are
assumed to lack validity. Again, the methods arrese is as important
as the actual results making one inexorably tieth&éoother. It is for
these reasons that a complete and comprehensivedoétgy section
be included in the research proposal. Too mangestis write far too
little about their research methods in the propesalvell as the final
research report. Sponsors of environmental rekeare skeptical of
data when little or no information regarding methad given in the
report document and the same is equally true optbposal. The writer
runs far less risk of criticism in writing too muainthe methods section
of the proposal as compared to the other sectidnthed proposal.
Science and research (research is the action astiarice) are founded
on systematic methodology. Therefore, the rightréplicate any
research is a 'right available to all who are sdined to attempt
replication’. In a very real sense, the methodsi@e is similar to a
recipe (from a cookbook, anyone can get the samétseusing the same
recipe if procedures are systematically and casefallowed).

The logical arrangement of subject headings in #estion of the
research proposal tends to follow the logic of eearch process. The

44



ESM 304 MODULE 3

section opens with a restatement of the major lngsis (or hypotheses)
or question. Next, the appropriate research des$ujiowed by a
description of the population to-be studied is rtest This is followed
by a discussion of instruments for measuring vémland a pretest
exercise, the collection of information and the essary procedures
involved in the collection of data, methods of datacessing and finally
data analysis design to produce and answer th@e&lanbodied in the
hypotheses or research questions. Let us beginthdt restatement of
the major research hypothesis or question.

3.7 Restatement of the Major Research Hypothesisro
Question

The restatement of your hypothesis or questionhet point in the
proposal is necessary to your reader or reviewar ai the methods
discussed in this section are focused on answénmdgest set up by the
hypothesis or question. This statement shoulddselately clear in the
minds of everyone concerned. The reader and wnitkrbe making
continual reference to the major hypothesis or tpesbecause all
hinges on that statement or question. That ispther statement or
guestion is more important.

4.0 CONCLUSION

The unit has provided insight to research proposding. It has given
full understanding on the relevance of researchpgsal in
environmental science. It shows, for instance, thatresearch proposal
is a study plan that is to be followed in the ceun$ the research effort
It helps you to organise your effort regarding ryaasources. You
would recall that the selection of topic requirdeas and more often
than not, as a student, you may have an ideaablks klarity, substance,
conceptualisation or even floating. At this poiouyneed not panic but
make consultations with experts and non-expertsthia field of
environmental science or who are knowledgeablelated fields.

5.0 SUMMARY

We have learnt quite a number of concepts in rebganoposal writing.

Do not forget that it is very important for youread very widely before
you commence the discussion of your idea or toptsubsequently the
research proposal. The proposal writing processefora direction if

thoughts that shapes the research. Build your resealans on

background of previous research efforts. Here yanusee the power of
literature review as an absolute necessity in tepgration of any study.
As a student, you need to be courageous and aeaat@pproaching an
environmental problem.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Why is methodology important in environmentdearch?
2. Give reasons why you must involve others in youseagch
proposal

7.0 REFERENCES/FURTHER READING
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1.0 INTRODUCTION

What do we mean by “research design” and why soiimportant to
discuss in the research proposal? A good reseasigrdwill identify
the control of those primary variables under ingedion and the
variables are expected to produce the experimeaifatt. Research
design means the ordering and the arrangementsaredtions for the
purpose of identifying variables that cause, infites relate, associate
and/or affect in some way other variables. Res$eatesign is a
structuring of systematic observation to investgdue influence of one
variable or a group of variables on a given sitgticondition and/or
other variables. The goal of research design &stablish a predictable
influence (cause- effect or independent- dependexis) between well
defined and specific variables (Polansky, 1974338-

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.
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3.0 MAIN BODY

3.1 Types of Research Design

Before examining the many different kinds of resbadesigns, it is
important to consider the differences between s8idbased on
secondary sources and primary sources. The formesometimes
referred to as “library” research. In planning esearch project the
source of the data shapes the character of the twoble done. Much
research is carried out using secondary or libdata. This is the kind
of research that is written almost entirely as\aeng of literature. The
principal difference between library and other tymeé research is that
the numbers of cases used to support a hypothasi non- library

research are taken from direct observation whibteaty research is
based on collecting and organising pieces of reketirat support or
reject a given hypothesis. Library research is obsiy far more

gualitative than non- library statuses. Among th#ecknt types of

library studies we would classify the philosophieadalysis, the case
study, historical studies, and some exploratorgliegi Scholars and
researchers use the library approach when atteghpoirwrite articles

for publication based on secondary sources. Ofssgunany formally
published studies are based on primary —directreagen data. More
will be said about these qualitative studies latehis section.

Research designs may be classified into two-majees: Survey and
Experimental designs. Survey designs do not hawstra group

comparison nor is there any independent or “causatiable.

Experimental designs always have an independertaase variable
present and a control group. Some designs haveontrol group

comparison at all. These are referred to as qeaperimental designs.

In order to more explicitly illustrate types of dpss, each design is
schematically laid out to show the dimensions afieti independent
variable and observations.

3.1.1 Survey Designs

The survey designs are observations taken at omew points in time.
There is no reference to a control group or inddpahvariable.

3.1.2 Cross-Sectional Surveys
Descriptive [] one time only observation

Exploratory [ ] one time only observation
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Explanatory [ ] one time only observation

All three cross-sectioned designs are observati@na time only. The
descriptive design is used for community surveyghsas environmental
impact assessment (EIA) and need assessment grojEoe exploratory
design is used to accumulate data in order to fat®umore precise
hypotheses and research questions. Explanatorigndesittempt to
make assertions about the population being stu@atdbie, 1973:58).
The researcher may want, to explain the relatignshone variable to a
second variable and would use an explanatory desighis process
requires at least a bivariate analysis, if not dtiwariate analysis of the
survey data.

3.1.3 Longitudinal Surveys

Some surveys allow for the analysis of data ateddffit points in time.
A descriptive or explanatory survey may be carpatlat a second and
third time or more in order to see changes ovee.tim

These are not experimental because no causal fiscemsumed to be
operating in the survey situation. Longitudinasidas are trend, cohort
and panel.

Trend T T, T

Each set of observations is a different sample.

Cohort T, T, T,

Each set of observations is a different sample foorn the same
environment.

3.2 General Characteristics of Environmental Study

Why write a description of the environment to bedstd? The reviewer
or advisor of your proposal cannot judge the rateeaof your project
without knowing at least the general charactesstit the environment
in the study. It is quite likely that the physiaivironment will be so
unique that the project is not feasible given tin@t$ of the proposal
writer's monetary means. For example, as a stugte@nvironmental
Studies and Resource Management Programme, you wwastudy
biodiversity in the moon, you soon realise thatrybonited resources
will not allow you achieve this ambition. One dietfirst questions to
be answered by a researcher is “do | have enougiisfto cover the
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broad spectrum of the problem?” It would be morernesting if one

could study beings from outer space but such aystusnpossible in as
much as no one can seem to identify any such e¢e=atuf one were to
do a study of power structures with a focus on om&dsize cities as the
units of study one would be expected to spendeatgdeal of time
describing in detail each city to be surveyed amalysed. If one were
concerned with matching cases from two differentogyaphical

locations knowing the characteristics would be alisty necessary in
order to pair-match cases from each location.

Some amount of information is necessary to knowyean in the
planning and proposal writing stage of the projd€ione is to study the
soil forming process, one would presumably wargxamine soil from
initial weathering process. It is therefore impaoit that a detailed
description of your study environment be presentedhe research
proposal. If the unit of study is the physical eonment then some
general characteristics seem necessary to repdrhese common
characteristics of value to the reader are vegetatsoil, climate,
landform and geographic location.

3.3 Location or Setting in which the Study is Caned Out

Why is the location of the study important? Whyuwld it be discussed
in the research proposal? Not unlike that. Previsubsection on
describing the environment to be studied, the lonagreatly determines
the feasibility of the entire project. If the |dica requires extensive
travel then costs will have to be considered ang delay the project
beyond realistic dates of completion. For examalproject may require
special equipment such as a soundproof room eqiipjth a two way
glass and playroom toys. This type of setting \wobé difficult to
procure. Such a setting is rarely found on a gelleampus and
permission may be difficult to obtain for its usé&nother example of
special setting problems is the need for speciasmeng devices. The
construction of some devices may require specidllakd funding and
employing such skill takes time and money. Theeermaore reasons for
delay and possible postponement of the project.tk@se reasons the
proposal writer should carefully describe the lmrator setting of the
project. This includes geographic location as vaslithe nature of the
setting. The uniqueness of the location or settmugt be clearly laid out
and detailed.

3.4 Calendar of Events during the Study
Why prepare a calendar of events? A calendar ehtsvis a time

schedule for carrying out the required tasks of rdmearch project. It
represents more of the detailed organisation napgd$sr convincing
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your advisor or reviewer that the project is indéedsible. The time
schedule or calendar is another indication of hoaveflly and

realistically the proposal has been developed. y\téten a reviewer
may have difficulty following the flow of your matal and when he
turns to the calendar of events, he will be ablérd the clarification

that he has been looking for all along. The calemaigically follows a

sequence of events that parallel the research rafiact embodies the
research process to a great extent.

Specific dates should be set for the completiorvarious tasks and
phases of the project. Indicate these by pladiegtin a chronological
order and the specific amount of time requireddmglete them. You
should strive for a clear set of steps in a segaleatrangement. Is the
description of these steps consistent with otheteriss discussed in
other sections of the proposal? For example, irethafficient time set
aside for the collection of data? Is there a sidficy of time allowed

for the analysis of data? It may be advisable dosalt with others

regarding realistic periods of time for the comioletof certain tasks.
Different tasks require varying lengths of timectumplete. The review
of literature takes weeks or even months to exanoeit is done in a
fairly casual manner, whereas the data collectitasp or rather
experimentation is very often carried out in a vemyensive way

requiring strict adherence to procedure. The tmeguired to collect

"data may be only a few days or several monthsri#ipg on the nature
of the problem. The planning of this kind of thimg best done by
careful discussion with your advisor or some otkeowledgeable

person in the field of environmental research madhmgy.

Experience in the field of research activity sudggeiat a time table of
research activity is probably much too ambitioud wiill fall way short
of the established goals. This is especially toiiehe beginner and
novice. The old hands in the field of researchl wiiggest that a
timetable be set up and once it is fixed, the neses should double the
amount of time presumably needed. If there ewes® an absolute, this
cornea close to being one of them. Once the révisee schedule is
established, the proposal writer should set hiesdaf completion for
each task. Once this is done, the writer shoukkonke how realistically
each study phase can be completed. It is extremgdprtant that the
research be carried out according to this caleatlavents as closely as
possible.

Let it be said that if you are not an experiencesearcher, all effort
should be made to develop this calendar as realistias possible. In
the face of good or bad advice from other well niegupeople, make
your timetable, double your time requirements aratkwlike hell to
stick to it.
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One last comment in regard to scheduling your reseaork when it

involves travel and travel time. When and if youogmosed project
requires any substantial amount of traveling, eaesareful in planning
such events. Details of plan are a most wise pedtutake. Traveling
takes not only time but money, and wasted travielrieis demoralising

and damages the entire research effort. Againisnrégard as well as all
other time scheduling, be conservative and realiir once the project
is approved and under way it is extremely difficadt overcome

problems of timing and the resulting time binds.

3.5 Sampling Design and Procedure

Sampling is a procedure used by scientists in dalgeneralise about a
larger population. Researchers are always worrgingut the problem
of sampling primarily because of representativerméshat sample. But
before examining the issue of probability the psgowriters should
begin by defining his unit of study and/or unit afialysis. Next, the
proposal writer should firmly establish the size tbe sample and
present the rationale for the number of cases teele@ very small
sample meticulously selected is far better thaargel sample carelessly
gathered.

Sampling is important because a great deal of mdébion can be gained
from a very limited effort with a well-selected sple But equally
important are two other technical reasons for cdisefoutlining your
proposed sample. First, from the point of view xteenal validity, it is
important so that the researcher may know the enment to which the
results of the study can be generalised. The reariew dissertation
advisor will want to know the Ilimits and the defion of the
environment to which you wish to generalise andryexact methods
and procedures for selecting a sample from that@mwent. In order to
produce a scientific sample, one must draw thapsaifnom the defined
environment according to some systematic pattermassto obtain an
‘experimental’ sample. Given experimental sampleell wknown
scientific procedures can be readily applied. Apezinental sample is
one in which every case or unit of study in theirged environment has
an equal chance of appearing in the sample. Remeralbdorms of
experimental sampling involve random sampling ahectage in the
selection process. The writer should make userafaian sampling when
the design of his study is survey or experimenta¢éng the assignment
of cases to both the experimental and control ggospould be
systematic and random in assignment procedure.cAnsereason that
experimental samples are top important is becausthowt an
experimental sample the researcher cannot form raplsay error
estimates and thus have no way of judging the gi@tiof scientific
results. In many research projects the researchsimply concerned
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with the total number of cases being affected bhyese@nvironmental
problem situation. Rather than selecting a proigbdample from a
very large environment affected by a given probldéma,researcher takes
a smaller environment of the same problem.

For these reasons, it is important for the propasiéer to describe the
particular sampling procedure and the rationaleuging that procedure.
If one is selecting soil samples from a given nbagrhood, he should
describe the procedure for selecting the casesidDteave your advisor
or reviewer guessing as to your intentions. If ¢hés a follow-up

sampling process, describe this to your readeiis ltmportant and

valuable to make reference to other studies thet nged the particular
sampling method you hope to employ. This will sgen your

proposal in the eyes of those reviewing your doagume

Finally, if there are anticipated difficulties iha sampling phase of your
research, it is always best to deal with thesdcdiies directly. Any
experienced reviewer or advisor will spot thesebfmms and confront
you with the area 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 measoreamsl data
collection. The data collection schedule is a répos and/or a device
that contains the instruments that measure thablas necessary to test
the research hypotheses and questions. A datatofeschedule may
very often contain several instruments. It is passithat a data
collection schedule contains but one instrumenthls case it may be
referred to as a “data collection instrument”. Tiext subsection is
concerned with “instruments” that measure variables

Before beginning any further discussion, it sholbéd pointed out that
when one refers to a “questionnaire” one is rafigrto a data collection
schedule that is completed or filled out by thepoeglents. A data
collection schedule completed by the researcherbasrver is referred
to as a schedule”. It is common to hear the teroestjonnaire” in both
situations. However, the term questionnaire, whesdu 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 inclediaphic information
such as soil texture, structure, moisture, airpugland acidity among
other variables. These kinds of variables are ivelgt easy to measure
and present no problem in designing. The schedill@lso include the
instruments measuring your primary variables. Theseld be the
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dependent variable and the primary variable as althe dependent
variable and the independent variable. The researatust control
unwanted intervention.

The different kinds of variables should be listeda straightforward
manner so that the reader can see very quicklyvédrables being
measured by your instruments. The listing of Ja@daa should be
accompanied by continual [reference to: a drafthaf data collection
schedule that must be attached as an appendix tidethe research
proposal.

It is wise if each listed variable is identified l®vel of measurement. It
may be necessary to return to a statistics textliaokder to review the
data classification chapter. Some writers willale¢his system, but
|others will not. Basically all data are divideda three categories that
actually fall along a continuum from very crude s@@ment or
"nominal” measures to "ordinal” and then "interydhie most precise
level of measurement. Each variable should betifteoh as to level of
measurement by examining the number of categorieng up each
variable. Again, it is suggested that the proposater review his
statistics text for help in this subject area. Tdentification of level of
measurement will be invaluable late: on when tlseaecher begins the
analysis of data.

When the schedule is being planned, it should @k dat in such a
manner as to be attractive and easy to code wreemdta are finally
collected. The schedule should be on good qupéper and printed if
cost does not prohibit such luxury. The use obial paper makes the
format so much more inviting and after all, you want to encourage
your respondents to actively complete your instnoisie It is also
advisable to provide wide margins for each pagiefschedule in order
that the coding of data is made convenient andbleisi

Finally, it should be said that it is wise to callbf examine the reasons
for including each variable in the schedule. Doinolude a variable if
there is no apparent good reason. Very often stadgill say that “it
might be nice to include...” or “there is still rooam the schedule...”
These reasons are not sufficient to warrant inctusf any variable.
Include only those variables that you plan to usganalyse.

3.7 Instrumentation and Tools for Measuring Variales

Environmental research as well as other kinds #faesch instruments is
designed to measure variables.
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Detailed discussion of the instruments to be used study shows the
proposal reviewer that the writer has a sophistt@ppreciation for the
detail of research methodology. The proposal mefétct this quality.

The researcher must design or select from previsuglies an

instrument or set of instruments for measuring eastable included in

the data collection schedule. This process is lateovn as operationally
defining variables. The researcher is trying ttedaine if the definition

through operationalising the measurement of a blriaalidly measures
that variable. Most important in this regard is tb&ep between
conceptualisation of a variable and its practicalasurement. Is the
measurement true to the theoretical meaning emfadithe variable as
a concept? The question is a difficult one to amsamd other text
material on theory and measurement might be helpfute of the best
and most practical approaches to handling thisIprobis the pretest.
Always discuss in your proposal the extent of vaflidnd reliability as

shown by any pretesting of your variables. Pratgsis the simplest
method to strengthen the meaning of your measuresmand their

conceptual intent.

For most researchers there are two choices awailablregard to
instrument design. One is to borrow the necegsalg from as they are
needed. There are many well-designed instrumersitable and they
should be used if they fit your problem. Too oftgéadents will give up
the search and fall back on their own skills toiglesnstruments. The
search may lead you back to your literature whemehdiscussion was
focused on measuring variables. It is wise and @tical to use
instruments that have already been designed. Fer tbimg, these
instruments have probably been tested for relighdnd validity and
that needs only to be mentioned in your methodolsggstion of your
proposal. Most environmental variables have theatidity and
reliability based on use and need not be testechyMscales have
subsections that measure single dimensions thabedifted out of the
original scale and placed in your own data coleatschedule. It goes
without further mention that all authors of scatesother instruments
should be given full credit for their work.

The format of the several instruments to be inaluaeyour schedule
should follow logic. For example, some instrumerdse single

dimensional such as the environmental variablestiomad earlier.

These may be grouped together while the multi@eestent scales may
be set off one from another in subsections. Thisgyproper attention to
each instrument or scale. Most collection schedbukege some open-
ended items. This kind of instrument is valuable & number of

reasons, for it give the researcher the opportutatyreely express a
point of view. Such items should be placed at tleeyvend of the

schedule.
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The range of different kinds of instrument is vegneat and all are
available for your use to measure variables, thaa ischedule need not
be made up of only one type of instrument. The eaafjtools is for
your use. Among the list of different instrumentg dahe following:
sound detector, scales, GPS, survey chain/tapek dists, open-ended
guestions, direct observation, tape recordings hamd-written journals.

4.0 CONCLUSION

This unit has exposed you to what research desigall iabout. It has
brought to the fore some reasons for producingagesearch design
even at the level of proposal. As you have knowsearch design is the
systematic structuring of observations for the psgpof identifying
variables that cause, influence, associate or tafiter variables. The
unit has highlighted some general characteristitsemmvironmental
studies. It explains very clearly that the locatmmsetting of a study
determines the feasibility of the entire project.tiAis point, you have
learnt that detailed discussions of the instrumémtse used in the study
and will appreciate the details of research metlogyo

5.0 SUMMARY

We have learnt research design and types of réseksign available
for environmental studies. The unit has dealt withh issues as types of
research designs, the location or setting of stwdyendar of events
during the study as well as sampling design andgmhore which can
serve as important technical subsections of theystdhis is more
relevant because of the need to understand theoanvental conditions
to which results of the study can be generalisedtaDcollection
instrument has been mentioned as a repository s&geso test the
research hypothesis and questions.

6.0 TUTOR-MARKED ASSIGNMENT
1. Describe instrumentation as tool for measuviagables
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MODULE 4
Unit 1 Validity and Reliability
Unit 2 Field Trip

UNIT 1 VALIDITY AND RELIABILITY
CONTENTS

1.0 Introduction
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3.1 Pretesting the Data Collection Schedule
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3.7 Things to Do with the Proposal when the Research is
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6.0 Tutor-Marked Assignment
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1.0 INTRODUCTION

In preparing the research proposal, the confidemeecan place in the
accuracy of the instruments used goes a long waarth winning
acceptance for your proposal. The issues of vgliditd reliability are
the twin pillars that prove research to be only ine or outstanding. It
is highly recommended that whenever the methodd umsessearch are
tried and tested this fact should be documentedt fgreatly increases
the strength of your proposal and eventually yesearch findings.

What do we mean by validity and reliability? Mosidents of research
methodology and statistics are well-informed of tbs&ues involved. If
this is not the case, it is suggested that a revievalidity and reliability
be made. In the meantime, a brief remainder of timegianings may be
helpful. Validity is concerned with the truth ofn@easure. That is, does
this variable measure what it is supposed to me&ddor example, does
a wind vane measure wind direction? Does a therr@mmeasure
temperature? Does rain gauge measure the amouainddll? Are we
measuring weather and climate or are we measuomgihing we think
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is weather and climate? Does the instrument meashat it claims to
measure? These are hard questions with only vatgveess.

Reliability is somewhat more readily understood.lidgdity of an
instrument is concerned with the consistency ofglication. A rain
gauge may well be a measure of rainfall but isdbasistent measure of
rainfall? If an instrument consistently measuresfadl incorrectly, one
Is unable to use the instrument. If we know thatrdin gauge is always
short by, say, five millimeters’ then it is not alid instrument but it is
reliable. The difficulty with testing instrumentsrfthese methodological
dimensions only goes to underscore the strengtiioaf instruments
when validity and reliability are present. Them,tan instrument may
have reliability and not validity or the reversenddion. From an
operational point of view, it is probably best byr instrument has at
least demonstrated reliability. For an instrumenhave some reliability
it automatically has a small amount of validity Ibumto it. Finally, it
needs to be pointed out that most environmentah datd other
observable behavior has what is called “face” wglidrhis consists of
well-defined understanding of what, let us say,gerature means. The
scientific world literally demands that its enviroantalist know and
measure such variables as soil acidity, texturactire, moisture and a
whole host of features necessary in order to utaeisypes of soil in a
given environment.

20 OBJECTIVES

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

. define and differentiate validity and reliability

o define the most important concepts and terms uséutki study

. explain the actual procedure for the collectiomata

. define data processing and procedures for datgsisal

) identify things to do with proposal when the resbaris
completed.

3.0 MAINBODY

3.1 Pretesting the Data Collection Schedule

The pretest is also sometimes referred to as at“@bt or pilot survey”.
Even if a data collection schedule has valid afidbke instruments, it is
always wise to plan to submit your schedule to s&md of pretest. A
pretest is using the instruments on a very smadl of the environment.
This kind of pretest may consist of only five ox subjects. The value
of this procedure can only be realised after usirsgt of instruments to
a study of environment and finding errors and emassing omissions.
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A simple pretest will quickly assess for the reskar errors that can
quickly be corrected. The comments of a pretestirenment are
sometimes invaluable in showing insight that ohlg tesearcher would
overlook because he is much too close to his weok these reasons, he
should include a pretest or “test run” before tltual serious data
collection gets under way. It need not be indicateithe proposal but on
some occasions the sample used in the pretestisarba included as
part of the actual data to be collected. This issgme when and if the
pretest cases can be legitimately included in #mepde and there are no
serious errors in the instruments as designed.

3.2 Definition of the Most Important Termsand Concepts

Why define terms in the research proposal? Evesgareher knows that
a clear understanding of terms and concepts isssacg in order to
communicate to other scientist and scholars. Tharst be a common
understanding of what is being referred to during presentation of
findings. But the need to define has already bestudsed in a previous
subsection. That is, under the discussion of tha dallection schedule
and instrumentation, variables were listed and oreals The process of
describing and measuring variables is in fact a&¢ss of defining terms
and concepts. For example, if the concepts “clinchtEnge” were used
as a measure of the environment, the definitiothf concept would
consists of the individual items making up the scHiat measures
“climate change”. Measuring a variable is synonymauith defining
that variable.

During the development of your review of literatutbere will be a
great deal of reference made to technical terms @mtepts. The
understanding of these items is more importanth® rteviewer or
advisor in order that he quickly grasp the full sap of your problem
and your particular theoretical approach to itislfor this reason that
technical terms be clearly defined in this sectainthe proposal. It
should be remembered that once the research hascbegpleted and
the final document is available to any and all eyle non-expert and
the non-specialist may find good reason to readr ywark. This
audience will need to have the technical termsnéeffifor them in order
that a full appreciation of your work can be expeded. Moreover, the
greater the depth of the proposal writer’s involeatrwith his works the
less sensitive he is to the clarity of his own ingt He gets lost in his
own fascination with the problem and fails to Seat twhat is common
and obvious to him is foreign and obscure to othEngs does not mean
that every term or concept should be defined is #ibsection. You
must be selective and this may require that a seceader can more
objectively help make the judgment as to what sthdad defined here
and what need not be defined in this section.
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3.3 Administration of the Data Collection Schedule

By now you are familiar with the other subsectianisich have dealt

with the data collection schedule and its desigallowing that, a

discussion on instrumentation was presented. Thibsection is

primarily concerned with the actual procedurediiercollection of data.

The proposal should reflect rather clearly how ddeninistration of the

collection schedule should proceed because thihasmost critical

period in the entire research process including preparation of the

research proposal. In one sense, all the stagpRhing and carrying
out the project have been within the direct contfdhe researcher. This
iIs not so when the collection of data is under walge research is
especially vulnerable if the data are collectednfi@ersonal interviews.
Only well-trained interviewer can give the researchny reassurance
that the process will be accurately and correctiypedwithin the time

limits set forth in the proposal's calendar of egenSome research
which relies on files as the source of data greatuces the potential
anxiety of the researcher because such data cambe systematically
organised for collection. If the data are to bdemtéd from respondents
by interview, it would be advisable to give thesiiewer some training
before sending them out to get your data. The vesfieor research

advisor will want to know the specifics of your p$afor the collection

of data and that will include explicit statement®at the field controls

you will employ. The environmental dynamics of thata collection

situation, if ignored, may damage the study’s vglid

3.4 DataProcessing

What is meant by data processing? Data processikgricerned with

the transfer of collected data to a coded form iha&ntered onto a data
processing instrument which in turn is manipulategduch a way as to
produce statistical and/or numerically arrangeda.ddore and more

research on and off the study centre is being aotiethe assistance of
computer equipment. The capacity of this technolsggo superior to

the old manual methods of sort-count and record thare is no

comparison in terms of efficiency and accuracy. @oter analysis

provides the researcher with the capacity to mdaipudata in many

different ways and make possible highly sophisidaand precise

understanding of data collected. It should be rebe¥ed that since
great effort has been expended on the researcécprgp to this point, it

certainly deserves careful and generous treatmbaehvit comes to the
analysis of data.

There are computer centers on almost every untyecsmpus and

consultants are available to give you assistangereparing your data
for processing and analysis. It is recommendechéplanning of the
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data collection schedule that coding of the vaaaldhould be worked
out. That is, the writer should return to his kdtvariables under the
subsection “Data collection Schedule”. Each vagaitiould be assigned
categories which can in turn be assigned numevelales, for example,
rainfall -1 and temperature -2, etc. This arrang@noé coded variables
by category is referred to as “Coding Instructionhe coding
instructions are necessary if the data are to pedkento software such
as Statistical Package for Social Sciences (SPE&jel, etc., and
processed by computer. Again, the proposal shotlteast include
coding of categories which can be done on the margf the attached
instruments or listed separately as an attachnoghetproposal.

3.5 Proceduresof Data Analysis

The research design subsection of the proposabéscattention on the
basic contrast and comparisons to be made in todest the major and
minor questions and hypotheses. The “ProcedureBabh Analysis”
subsection of the proposal makes somewhat moreceéxple technical
procedures necessary to carry out the charge esquteés the design
subsection.

The proposal should show what groups are to be acedpand what
statistical tests and measures will be used tormé@te statistical
significance. In the situation of the case studgmvironmental design,
the researcher will want to indicate the speciie of non-statistical as
well as statistical techniques. Non-statisticahteques will include the
use of photographs, maps, drawings and illustratioBtatistical
technique will include the use of statistical tablgequency counts, and
percentages for summarising data and making sinspl@parisons
possible. If the proposal writer is skilled in thee of bivariate and
multivariate analysis which the computer equipnaart easily perform,
then these statistical tests should be mentiongbisnsubsection of the
proposal. Some of the more common data analysigyresvould
include chi square analysis, product moment cdroglacoefficient, and
“t” tests, analysis of variance and Mann-Whitnegnalysis.

3.6 Special Techniques

It has been mentioned earlier that each projedtheilunique and this
writer respects that character of your work. It likely that the

uniqueness of your work is sufficient to warrang threparation of a
special section and eventually a special chaptethénfinal research
document to describe this uniqueness. For examfie, those

researchers who find the need to develop and eatsrspecial scale or
instrument, the procedures involved should be mesliin a special
section of the proposal. This development of atrumsent is valuable
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not only to the researcher but also to potentiatsisvho read your final
document. Another example of a special section his éxtended
environmental history. When a little known area&ng investigated,
the researcher may find it necessary to infornréesler of the historical
background to the problem. He should prepare aléétautline of this

section to be included in the proposal. The compdid construction of
equipment necessary to test and measure or otleenses in a project
might warrant detailed description in the final downt. This, too,

should be outlined in the proposal. Do not feelctnt to make the
effort to include special mention to unique feasuoé your research, for
this will almost always be viewed as competencytlom part of the

proposal writer by academic advisors.

3.7 Things to Do with the Proposal when the Research is
Completed

Let us assume that your proposal has been accepttdhe research
process has been followed through the data calleaind processing
phases. It is obvious that reference to the prdg@sabeen casual if not
intense at particular times. By this point inte ttesearch, the steps and
stages have become familiar to you and use of ttygogal declines as
work on the project proceeds. The question is batwalue is the
proposal at these stages has become familiar toaymluse of the
declines as work on the project proceeds. Thetigmes of what value
is the proposal at this stage of events? The pedpemains valuable for
one basic reason. All of the material that wagtemiinto the proposal
Is certainly a part of the overall project. Whem @nalysis of data is
under way, the writer can turn his thoughts to siphe first three
chapters of the research report. It is not necgdeavait until the data
are completely processed or analysed before tlotreiting phase can
begin.

First, begin by taking a spare copy of the propesal removing each
section for separate use and examination. Nesdadethe introduction
with a view of changing it to “introduction” Chapté of the report. It
will be necessary to change tenses. It will alsmbcessary to remove
those statements, question, and hypotheses thiinger fit with the
reality of the actual research. Move to the secsaxtion, “Review of
literature”. Follow the same procedure as you ididhe first section.
Start by thinking and reading as if it were theoset chapter of your
final report. During the research work you will have wmdledly
discovered additional literature relevant to thejget. In this event this
new material should be added and integrated irgditthrature chapter.
Again, the rewriting task will require changing ses. Move to the
methodology section and continue the process afarkng, change
tenses, adding material and removing inapproppates. No researcher
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Is so wise that all plans work perfectly. The noeliblogy chapter must
reflect the actual facts of the research experiente special section
has been written about the unique aspects of Vieer training” and

has been placed under the subjection “Special Tgobes’ of the

research proposal, the writer may want to pull tost of the

methodology section and create an entirely newtelnap the research
report.

With relatively little effort, the writer has comted the research
proposal into four chapters of the final report:after 1 Introduction,
Chapter 2 Review of Literature and Chapter 3 Metthmgly. At this
point, the writer is ready to organise the “findsiighapter around the
major research questions and hypotheses.

40 CONCLUSION

The concepts of reliability and validity have bedearly discussed in
this unit. The unit has established that whenekier methods used in
research are tested, there should be documentahar will increase
the strength of research findings. It is therefgoar place to understand
their meanings and differences in order to estaldisonsistent measure
of variable in your study. The challenge of testregearch instrument
for this methodological dimension only goes to usdere the strength
of instruments you had used in the study when iglignd reliability
are to be confirmed.

5.0 SUMMARY

In this unit, we have learnt that validity is cormued with the true
measurement and not probability or guesses; wherediability is
concerned with the consistency of the applicatmretest of research
instrument is one valuable procedure that idestiéirors and ambiguity
committed by the researcher. You should also remeertiiat this unit
has highlighted the actual procedures for the cwttia of data,
processing techniques, and data analysis. Findily, unit illustrates
your familiarity with the steps and stages of teeearch and what you
need to do with the proposal when the researcbnmgpteted.

6.0 TUTOR-MARKED ASSIGNMENT

1. Carefully describe the things you will do wéltresearch proposal
when the research is over.
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UNIT 2 FIELD TRIP

1. The field trip is expected to be organised by E3ddilitators at
respective study centres. It is expected that i#id frip be done
within the local environment where students care talvantage
to study the environmental conditions in their iddgurhood.

2. Students are expected to submit s type-writtemwl fiep report of
not less than 20 pages on A 4 sized paper: 12,ftinies new
roman, double spacing and spiral bound to the stuelytre
manager for assessment.

3. All scores on the field trip report must be subedtto the study
centre manager.

LOGISTICS

) Transportation

o Feeding (Optional)

o Medical Attention

o Accommodation (Optional)

INSTRUCTIONSFOR THE FACILITATORS

1.

2.
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Facilitators should explore (conduct pilot surveyle local
environment in order to identify study site(s) sbudents.
Facilitators should ensure that students have drdlsp of the
major environmental concepts in the study area.

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

Students should be free to ask questions whilé@enfield; such
guestions must be appreciated by the facilitatoo whturn will
provide on-the-spot illustrations and explanatitmghe students.
Students are expected to submit a type-writtenrtépm weeks
after the field trip for grading.





