heighten v.

TIOBBIIIATH, YCUJINBATDH

hold v. TIPUACPKUBATHCS

imply v. NOJpa3yMeBath, MPEANoIaraTh

insight n. NOHUMAaHHE, UHTYUIHS, IPOHUKHOBEHHE
issue n. CIIOpHBII BoIpoc, Ipodiiema

moderator n.

order n.
outcome n.
outgrowth n.
predetermined a.

MOCPEIHUK, BEAyIUN B AUCKYCCHU, PYKOBOIMTENb
CEeKIIH

MOPSA0K

pe3ynbTar

pe3ynbTar, CIeCTBUE

NpEeAONPEIEIEHHBIH, 3apaHee yCTaHOBIICHHBIN

pursue v. IIpecie0BaTh, CIeI0BATh, BHITOIHATD
questionnaire n. aHKeTa, BOMPOCHUK
review n. 0030p, pereH3us
sophisticated a. CJIOXKHBIH
testify v. CBHJIETEILCTBOBATH, ITOJITBEPIKAATH
thesis n. JCCepTaIus
tight a. C>KaThI{, MJIOTHBIN
time scale n. Macmrad BpeMeHU
undertake v. MpeIIpPUHIMATE
unscientific a. AHTHHAYYHBIH
updated a. YCOBEPIICHCTBOBAHHBIN
variety n. pa3zHooOpas3ue, pa3HOBUAHOCTh
yield v. JIaBaTh B Pe3yJibTaTe

UNIT 2

THE RESEARCH PROCESS

The aims of this unit:

e to make you think about the stages you will need to complete as part of your research process;

¢ to reflect upon the correlation between the object and the subject, the goal and the objectives of research;
e to analyse the concept of a research hypothesis;

e to practise in formulating basic stages of your research.

FOCUS ON INFORMATION

1. Scan the text about the research process and write the number of the section (1 — 8) where you can find
the following information. Do it as quickly as possible.

a. how to prove that your problem is topical
what are stages of research

how to describe the goal and set the tasks of your research
what is a hypothesis

how to evaluate your research

how to formulate the hypothesis

how to draw conclusions

how to specify the object and the subject of research
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1. Most research textbooks represent research as a multi-stage process that you must follow in order to undertake
and complete your research project. The precise number of stages varies, but they usually include formulating and clarifying
a topic, critically reviewing the literature, choosing a strategy, collecting data, analyzing data and writing up. You may
suggest that the research process is rational and straightforward. Unfortunately this is very rarely true, and the reality is
considerably messier. While research is often depicted as moving through each of the stages outlined below, one after the
other, this is unlikely to be the case. In reality you will probably revisit each stage more than once. Each time you revisit a
stage you will need to reflect on the associated issues and refine your ideas.

Research is sometimes described using the hourglass model. The hourglass model starts with a broad spectrum for
research, focusing in on the required information through the methodology of the project (like the neck of the hour-
glass), then expands the research in the form of discussion and results.



The whole process of research can be divided into the following steps:

setting general area of research

defining the object of research

analyzing problem situation and stating a problem
specifying the subject of research
formulating a research goal
setting objectives
moving a hypothesis
developing research methods
collecting, describing, processing, interpreting research data
drawing conclusions, proving a hypothesis and resolving a research puzzle
determining application areas
writing research project

2. Any research starts with setting a research area which is determined by a number of objective and subjective
factors. The objective determinants are such as topicality, novelty, urgency of the research. The subjective factors in-
clude scientific and professional interests of a researcher, his expertise, aptitudes, frame of mind, etc.

The object of the research is always broader than the subject chosen for research. It is a system of relations and
properties of the phenomenon which exists objectively in theory and in practice and serves as a source of relevant in-
formation. The subject of the research is more concrete and includes only those relations and properties which are sub-
ject to direct investigation. It denotes what the author is planning to create in the process of studies.

A research problem is a puzzle that can’t be explained with available knowledge and needs solution.

3. In the introduction to the research paper it is necessary to prove that the chosen problem is topical. A problem is
topical if it meets at least three requirements:

— the problem has not been fully studied;

— much or something in the problem remains vague;

— lack of knowledge on the problem makes a loss to community.

To prove that the problem chosen for the research is topical the author gives a review of the previously published
papers on the topic and a list of authors who were active in the studies of the problem. Then he/she mentions that
though the problem has been given considerable attention, still something is not known and makes concrete what is still
unknown on the topic. One also mentions what is still vague and needs elaboration. Then the author describes difficul-
ties that spring up because the problem of his/her research has not been fully studied.

4. There is usually one major goal of research with objectives. The wish of the author to study a problem is ex-
pressed usually in one sentence which says that the goal of the research is to study the defined topic. Concrete objec-
tives are further specified. The tasks of the research are usually the following:

— to clarify the nature and structure of the phenomenon being researched;

— to analyze the approaches to the research topic in literature;

— to describe aspects of the research topic by observation;

— to generate a model;

— to carry out an experiment;

— to analyze experimental results;

— to find out the ways of improving efficiency of the phenomenon under research.

The tasks (objectives) of research are set in order to plan the steps of the research. They may correspond to the or-
der of the units and chapters of the research paper as a whole.

5. A hypothesis is a tentative assumption that proposes a possible explanation to some phenomenon or event. A
hypothesis is said to be forceful if the assumption is not obvious from the very beginning of the research and really
needs to be well proved. Researchers weighing up alternative hypotheses should take into consideration:

— testability;

— simplicity;

— scope — the apparent application of the hypothesis to multiple cases of phenomena;

— fruitfulness — the prospect that a hypothesis may explain further phenomena in the future;

— conservatism — the degree of "fit" with existing recognized knowledge-systems.

Hypotheses can be logical (arising from literature review), descriptive (predicting certain features in a phenome-
non) and explanatory (anticipating plausible explanation of a puzzle).

Generally a hypothesis is used to make predictions that can be tested by observing the outcome of an experiment.
If the outcome is inconsistent with the hypothesis, then the hypothesis is rejected. However, if the outcome is consistent
with the hypothesis, the experiment is said to support the hypothesis.

6. How are hypotheses formulated?

— Bacterial growth may be affected by temperature.
— Ultra violet light may cause skin cancer.
— Temperature may cause leaves to change color.



All of these are examples of hypotheses because they use the tentative word “may”. However, their form is not
quite correct. Using the word “may” does not suggest how you would go about proving it. If these statements had not
been written carefully, they may not have even been hypotheses at all. For example, if we say “Trees will change color
when it gets cold” we are making a prediction. Or if we write "Ultraviolet light causes skin cancer", we make a conclu-
sion. One way to prevent making such easy mistakes is to formalize the form of the hypothesis.

Formalized hypothesis examples:

If leaf color change is related to temperature, then exposing plants to low temperatures will result in changes in
leaf color.

If skin cancer is related to ultraviolet light, then people with a high exposure to uv light will have a higher fre-
quency of skin cancer.

Notice that these statements contain the words, if and then. They are necessary in a formalized hypothesis.

Formalized hypotheses contain two variables. One is "independent" and the other is "dependent." The independent
variable is the one the scientist controls and the dependent variable is the one the scientist observes and/or measures. In the
statements above the dependent variable is printed in italics and the independent variable is underlined. The ultimate value
of a formalized hypothesis is that it forces us to think about what results we should look for in an experiment.

7. The conclusions are the results of research findings. Usually the conclusions follow the order:

— conclusion on whether the research goal has been achieved;

— conclusion on whether the hypothesis has been proved or not;

— conclusion on whether each research task has been fulfilled;

— conclusions on what has been found in fulfilling every research task;

— conclusion on additional findings during the research;

— conclusion on further prospects to continue the research.

8. Evaluation of the research paper is done out of 100 %. Each item of evaluation is assessed out of 10 %. In all
there are 10 items of evaluation:

— innovative subject;

— forceful hypothesis;

— concrete research goal;

— clear research tasks;

— adequate methods of research;

— detailed presentation of data;

— convincing interpretation;

— well grounded novel conclusions;

— complete bibliography list;

— perfect format.

If your research paper scores less than 65 % it is “non-pass” and will have to be improved. A satisfactory result is up
to 80 %. Between 80 % and 95 % is a good grade. An excellent result is 95 % and over.

2. Restore the logical order of the stages of research:
studying known facts about the object of research
formulating and clarifying a topic
defining the object of research
choosing adequate methods
moving a hypothesis
setting objectives
collecting experimental data
stating a problem
explaining the results obtained
determining application areas
quantitative and qualitative processing of data
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. Complete the sentences according to the text above.
. Research as a multi-stage process that ...
. General research area is determined by ...
. The object of the research is ...
. The subject of the research denotes what ...
. A research problem may be defined as ...
. A problem is topical if ...
. A hypothesis is a tentative assumption that ...
. Hypotheses should meet the requirements of ....
. Hypotheses are of three types, namely ...
10. The hypothesis is rejected if ....
11. Formalized hypotheses include ...
12. The conclusions of research follow the order...
13. If you want to be proud of your research, it should meet the following parameters:
subject;
hypothesis;
research goal;
research tasks;
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methods of research;
presentation of data;
interpretation;

novel conclusions;
bibliography list;
format.

4. The logic of all experimental researches is basically the same, regardless of the field of study in which the
scientist is working. The information presented in the table below is from the field of teaching foreign languages.
Match the formulations in column A with basic stages of research in column B.

A

B

1) the model of teaching students to writing exposi-
tory essays

a) general area of
study

2) to elaborate the methodology of teaching writing
expository essays and verify its effectiveness ex-
perimentally

b) object of research

3) literature review, observation, teaching experi-
ment

¢) research problem

A

B

4) teaching English as a foreign language

d) subject of research

5) contradiction between students’ need in master-
ing academic writing and lack of model teaching it

e) research purpose

6) to define the properties and rhetorical organisa-
tion of expository essays; to study productive, re-
productive and socio-cultural aspects of academic
writing; to consider existing approaches to teaching
writing

f) research objectives

7) the process of teaching students to academic | g) hypothesis
writing
8) teaching students to writing expository essays | h) methods

will be more effective if it is organized by model-
ling basic characteristics of academic discourse
thought of as an activity and as a product

FOCUS ON LANGUAGE
5. Find Russian equivalents of the English words used in the text about research process.

1) precise a.

a) HaCTOATCIBbHOCTD, KpaﬁHﬂﬂ HCO6XOI[I/IMOCTI)

2) clarify v.

b) GecriopsIOYHEBINA, TPSA3HBINA

3) review v. C) OuYMIIaTh, paQUHUPOBATh, YCOBEPILICHCTBOBATh
4) straightforward a. | d) onbIT, KBaUIMUKAIHSL, MACTEPCTBO

5) messy a. €) CBSI3aHHBIW, COIYTCTBYIONIHNNA, 00bEAMHEHHBII
6) depict v. f) IpoJIMTh CBET Ha, BBISICHUTH, CHIENATh SICHBIM

7) outline v.

g) OYEePTUTh, OOPUCOBATH B OOIINX YepTax

8) reflect on v.

h) HescHBI, HeonpeneNnEHHbIN, HeUYeTKNI

9) associated a.

1) OUCHIBATh, H300paXKaTh, PUCOBATH

10) tentative a.

Jj) IpsIMOH, TTpocToi

11) refine v.

k) 0603peBaTh, perieH3upoBaTh, EpecCMaTpUBaTh

12) specify v.

1) mpaBaoONO00HKIH, TIPHEMIIEMBIH, BEPOSTHBIH

13) anticipate v.

m) TOYHO ONPENEINSATh, yCTAHABINBATh, YTOUHSITh

14) hourglass n. n) crocoOHOCTh, CKIIOHHOCTH K YeMY-JIH00

15) urgency n. 0) pa3pabaTeIBaTh, 00 JyMBIBaTh, KOHKPETU3UPOBATh
16) expertise n. P) TTOUTEKATITIIA

17) aptitude n. q) IpeaBUIETh, IPEAYyTabIBaTh

18) vague a. I) pa3MBIIUIATh, Pa3IyMBIBATh

19) elaborate v.

$) IpeIBapUTENBHBIN, IIEPBOHAYATBHBIN

20) subject to a.

t) TOUHBIH

21) plausible a.

U) IMEeCOYHBIC Yachl

6. Look through paragraph 1 of the text again and find the words which mean the same.
1) to explain something in an exact and detailed way
2) an idea that attempts to explain something but has not yet been tested or proved to be correct



3) not complicated or difficult to understand

4) a subject that people discuss or argue about, especially relating to society, politics etc.
5) complicated, difficult, and unpleasant to deal with

6) based on sensible practical reasons rather than emotions

7) to think about something carefully and seriously

8) to consider or discuss something again

9) to be connected with something in some way

10) a glass container that uses sand to measure one hour

|

. Complete the sentences with the words above.

. Darwin offered a working for the mechanism of evolution.

. There didn't seem to be any explanation for his actions.

. To make a claim, you must the date when the article was lost.

. Josie how easily she could have been killed.

. It's a fairly operation.

. His social problems were with heavy drinking.

. I think that's a subject which will have to be

. It's a website devoted to environmental .

. A symbol of is used in computer programs to show that the program is busy and you should
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wait.
10. Politics has always been a business.

8. Translate the following sentences into Russian paying attention to the use of the words in bold type.

1. It would take too long to present here even a small number of the arguments which have been propounded both in
favor of and against the hypothesis.

2. Our experiments were conducted as part of the Joint Global Ocean study, which had the objective of examin-
ing phytoplankton in the North Atlantic Ocean.

3. Our analysis will be rather informal, but it will be elaborated in more detail than has been practicable so far.

4. The new data may not clarify variations in the anatomical evolution of different groups of prehistoric popula-
tions.

5. The use of biological molecules in such reactions constitutes a promising approach to nanophase engineering.

6. Inadequate information allows two types of errors: accepting a hypothesis as true when it is false, and reject-
ing a hypothesis as false when it is in fact true.

7. Many of our observations can be objectively confirmed by informant tests.

8. The purpose of this book is to argue in favor of a fresh paradigm.

9. The boox’s approach is consistent with both its point of departure and its aims.

10. Having laid out the basic scheme, I should now ideally specify in grater detail what goes into each of compo-
nents which make up my parsing model.

9. Analyze the following word combinations and use them to make sentences of your own.

the chief/ general aim is | investigate /

the central / key goal of this study | to | establish / compare

the main / particular | purpose | research / examine / outline

the major / primary | task paper explain / describe
propose / specify
discuss / demonstrate

the present | paper / focuses on /

investigation / deals with /

is devoted to the problems of /
provides insight into /

presents a new approach to /
proposes a new framework /

inquires into / is aimed at /

attempts to explain the mechanism of




advance
formulate
put forward
accept
check / test a hypothesis
verify
contradict
reject
prove

10. Match the words which are very close in their meaning.

1) to clarify a) to attain .
2 . b) understanding
) to reject ¢) wording
3) to verify d) to explain, elucidate
4) to achieve e) ability

L f) toresearch

5) convincing g) to check, prove
6) insight h) to refuse

i) forceful

7) formulati
) ormutation j) toadvance

8) to set up
9) aptitude
10) to inquire into

PRACTICE ACTIVITIES

11. Read and translate the introduction to the review article on magnetic water treatment. Think of an ap-
propriate heading to each of the three paragraphs of the text.

Magnetic Water Treatment: A critical Review
T. Kudra,Z. Alikhani, G.S.V. Raghavan”

The conventional methods of water purification for direct consumption and industrial use are based on costly and
energy intensive technologies such as ion exchange, distillation, membrane separation, and others. Therefore a great
attention is given to magnetic treatment which may offer low energy input, simple operation and minimal maintenance.
In view of technical and economic advantages of the technology if developed, magnetic processing of water and aque-
ous salt solutions has been the subject of extensive studies around the world — a large fraction of these studies was car-
ried out by scientists from the former Soviet Union (c.f. the review by Parker et al., 1984).

Despite numerous research papers and technical reports published to date, the possibility of altering water charac-
teristics due to exposure to the magnetic field is still at least a dubious subject. While some researchers claim beneficial
effects of magnetic treatment in such areas as desalination, reduction of scale formation, control of bio-growth or sim-
ply improvement of organoleptic properties of drinking water, the others neglect these effects at all. Even favorable data
that seem to be well documented are often questioned by researchers who have tried to repeat the tests and got com-
pletely different results.

Such a fundamental controversy regarding the effectiveness of magnetic water processing and growing importance
of water purification call for a renewed verification of the results obtained to date. This paper attempts to review criti-
cally the pertinent literature on magnetic water treatment, and to evaluate the possible effects from the magnetic field on
dissolved compounds.

12. Find in the text English equivalents of the following Russian word combinations:

a. TOPOTOCTOALINE TEXHOJIOTUHN

b. 3asBISITE O 6JIArOTBOPHOM BO3JEHCTBUH

C. MarHUTHast 00paboTKa

d. ouncTKa BOJbI

C. HGHCHLIﬁ, COMHUTEJIbHBIN peamMeT

f. OIIPECHCHUEC BOJbI

g. ITHOPHPOBATH BIMSHHE

h. HETIOCPEACTBECHHOC yHOTpC6J’IeHPle

1. TIOJIOXKUTEJIbHBIC JIAHHBIC

j. 3HAUUTENBHOE pPa3HOTJIACHE

k. moBTOpHas mpoBepka

1. BOHBIN pacTBOp

m. SHEPro€MKHE TEXHOJIOTUU

* Transactions of the TSTU. — 1998. — V. 4. — No 4. — P. 462-463.




N. IPEUMYIIECTBA TEXHOJIOTUN

0. TEXHUYCCKUHI yXon

p- BO3JICHCTBHE MAarHUTHBIM IT0JIEM

r. MOTU(HKALIUS CBOMCTB BOJIBI

(. HC3HAYUTECJIbHBIC 3aTpaThl SHCPIrUun

S. OTHOCSIIIASICS K JIeITy JINTepaTypa

13. Analyze the text and define the problem being discussed, the subject and the purpose of the paper.

14. Do you think the author managed to prove that the problem chosen for consideration is topical? Make
use of the evaluation form.

Items of evaluation Yes or No
a. a review of the previously published papers on the topic is
given.

b. a reference to the authors who were active in the studies of
the problem is made.

c. what is still unknown on the topic is indicated.

d. what is still vague and needs elaboration is stated.

e. difficulties that spring up because the problem of the re-
search has not been fully studied are shown.

SELF-CHECK QUESTIONS

. What stages does the research process include?

. What factors determine the choice of research area?

. What is the object of research?

. What does the subject of research denote?

. What is meant by a research problem?

. What problem is considered to be topical?

. What is a research hypothesis?

. What requirements should hypotheses meet?

. What do the three types of hypotheses differ in?
10. When is the hypothesis rejected?
11. What do formalized hypotheses include?

12. What order do the conclusions of research follow?

13. What are items of evaluation of a research project?
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GLOSSARY
advance v. BBIJIBUT'aTh, BHOCUTh
anticipate v. NIpEeIBUIETh, IPEAYTabIBaTh
apparent a. BEPOSATHBIN, BUAUMBINA, OUEBUAHBINA
aptitude n. CIOCOOHOCTh, CKIIOHHOCTh K Y4eMYy-JTHO00

argue in favor of
available a.
clarify v.
consistent a.
contradict v.
controversy n
convincing a.
elaborate v.

MIPUBO/IUTH JOBOJIBI B IOJIB3Y

JOCTYTHBIN, IMEIOLIUICS B HATTMYUN

NPOJIUTH CBET HA, BBISICHUTb, C/ACNATH SICHBIM
COBMECTHMBIH, COTIACYOLIHUICS, HETPOTUBOPEUNBBIN
MIPOTUBOPEYHTH, OTPULIATH

pasHoriacue

yOeAUTENbHBIHN, TOKAa3aTeIbHBIN

pa3pabarbiBaTh, 00 {yMbIBaTh, KOHKPETH3HPOBATh

find out v. BBISICHUTb, Pa3y3HaThb, 100paThCs 1O UCTUHBI
forceful a. yOeAUTENIbHBIN, CUIIbHBIN, BIUATEIbHBIN
inquire into v. UCCIIE/IOBATh, BEISICHATH, pa3y3HaBaTh

lay out v. IUIAaHUPOBATh, Pa30MBaTh, BHICTABISITH

messy a. Oecrops104uHbli, OE3HPABCTBEHHBIH

neglect v. oTpHILIaTh, IpeHeOperaTh

point of departure OTIIpaBHAs TOYKa

parsing n. aHaJn3, FpaMMAaTHYECKHI pa30op

plausible a. IpaBIONOA0OHBIH, IPUEMIIEMBbIi, BEPOSTHBIN
puzzle n. BOIIPOC, CTaBSIIHMI B TYNHK; 3arajka, mpodiema
propound v. Ipeasarath Ha 00CYKICHUEC

reflect v. Pa3MBILIUIATh, pa31yMbIBaTh

refute v. OIIPOBEPraTh, JOKA3BIBATh JIOKHOCTH

reject v. OTBEpraTb, OTKJIOHSIThH

review v. 0003peBarh, pelicH3UPOBaTh, IEPECMATPUBATh
scope n. 00J1acTh JCWCTBUS, OXBAT, PAMKHU

set v. yCTaHaBJINBaTh

specify v. TOYHO OIPEACNATh, YCTAHABIMBATD, YTOYHATD
spring up v. BO3HUKATb, MOSIBISTHCS

straightforward a.

MpsAMOM, HENOCPEACTBEHHBIHN, IPOCTOMN



