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Methodologyasa Science

Lo 2

Theme One

Glossary

English words (word combinations, phrases)

Translation into Ukrainian

to study (to learn, to investigate)

BUBYATH (BUMUTHU, JOCITIIKYBATH)

scientific research (investigation)

HayKOBE JIOCIIDKCHHS

main (general) notions

OCHOBHI (3arajibHi) MOHSATTS

subject of research (investigation)

peaAMET JTOCTIHKCHHS

phenomenon (plural — phenomena)

SABUIIE (SIBUIIA)

criterion (plural — criteria)

KpHUTepiil (kpuTepii)

doctrine (teaching)

BUYCHHs, JOKTPHUHA

scientific research activity

HayKOBO-J0CIITHA JisSITbHICTh

research and development (R&D)

HayKoBoO-fgociiaHa podora (HIP)

stages of science development

€Tal pO3BUTKY HAYKH

cognition (cognitive)

ni3HaHHS (M13HaBaJIbHUI)

scientific approach

HAYKOBHM ITIX1]T

theoretical grounding (basis)

TeopeTH4Ha 0a3a (TeopeTuyHa OCHOBA)
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concrete (certain) object

KOHKPETHH (MIeBHUI) 00’ €KT

increase (decrease) of effectiveness

NiBUITYBATH (3HUKATH) €(PEKTUBHICTD

to realize scientific supervision

peali30ByBaTH HAYKOBUN KOHTPOJIb

to supply (to provide, to secure)

3a0e3neuyBaTi

spheres of human activity

cdepu JTIOACHKOL TISITBHOCTI

knowledge transfer

nepcaaBantds 3HAHb

evidence

J0OKa3

to determine (determination)

BU3HAYATH (BU3HAUYCHHS)

to prove

JOBOJIUTH

research technique

METOJI JOCIIHKEHHS

data (information) retrieval

NOIIYK AaHUX (TIowykK iH(popmalii)

to enrich (enrichment)

30arauyBaTu (30aradueHHs)

categorical apparatus of science

KaTeropiiiHuil arapaT HayKu

to fulfill functions

BUKOHYBAaTH (YHKIIIT

certain branch of science

[IEBHA raly3b HAyKU

totality

CYKYITHICTb, 3arajibHa KiJIbKIiCTh

procedure

nporeaypa

to obtain reliable data

OTpUMATH HaJliiHI pe3ynbTaTu (AaHi)

empirical

eMITipUYHUN

initial data processing

nmoyaTkoBa 00poOKa TaHux

to conduct investigation

MPOBOUTH JTOCIIKEHHS

appropriate method of research

BIJAIMOBIIHHAI METO JOCIIIKEHHS

to achieve (achievement)

JoCsITaTH (JIOCATHEHHS )

to penetrate the essence of phenomenon

IIPOHMKATHU B CaMy CYTb SIBUILA

external (internal) influence

30BHIIIHIN (BHYTPIIIHI) BIUTUB

elimination of casual factors

BUKJIIOYCHHS BUMAIKOBHUX (PaKTOPIB

to consider (consideration)

po3rsiAaTH (PO3IJIsi)

to advance forward

MPOCYBaTH BIEPE]




to streamline

CTIPSIMOBYBATH y BiIIOBITHOMY HANPSAMKY

interdisciplinary

MDKIUCUUIUTIHAPHAM

system (over-system, sub-system)

cucteMa (HaJcUCTEMa, MiJICUCTEMA)

self-developing system

CHUCTCMaA, 10 CaMa PO3BUBAECTHCA

comprehensive investigation program

BceOIYHa Mporpama JOCHiKEHHS

linearity (nonlinearity)

JHIAHICTH (HEMIHIHHICTD)

quantitative (qualitative) analysis

KUIbKICHUM (SIKICHHI) aHaIi3

to come to (to make) certain conclusions

JTOXOJIUTH IIEBHUX BUCHOBKIB

to emphasize on something

HaroJiomyBaTHu Ha YOMYChb

to underline something

M1IKPECIIOBATH IIIOCh

bifurcation (branch) point

Touka Oipypkanii (po3ranyxeHHs)

from the standpoint of practice (theory)

3 MPAKTUYHOI (TEOPETUYHOI) TOUKHU 30Py

value attitude

[[IHHICHE CTaBJICHHS

to involve somebody in research

3aJIy9aTH KOTOCh JI0 JTOCTiHKCHHS

to regard (to consider) a phenomenon as

po3riiiaaTu ABULIIC K

great impact

MOTYKHUW BIUJIUB

teacher’s methodological competence

METOO0JIOTYHA KOMIIETEHTHICTh BUMUTEIS

managed (unmanaged) factors

KepoBaH1 (HEKEPOBaHi) YNHHUKHU

to contribute to general result

JIOKJIaJIaTH JI0 3arajbHOr0 PE3yJIbTaTy

to possess certain properties

MAaTH II€BHI SKOCT1

to serve as a tool for

CJIyTYBaTH 3aC000M (1HCTPYMEHTOM) ISt

mutual reinforcement

B3a€MHE ITIICUICHHS

to comprise several elements

CKJIAJAaTUCh 3 KUUIBKOX €JIEMEHTIB

new knowledge increase

IPUPICT HOBOTO 3HAHHS

science in the whole

HayKa B [IUIIOMY

to post something on blog

po3minryBatu (y0J1iKyBaTH) IOCh y 611031

number of blog subscribers

KIJIBKICTB JIOJEH, 1110 MIAMHUCcaHl Ha OJior

number of daily visits

KUIBKICTh IIOJCHHUX BiJ[B11yBaHb
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The word «methodology» derives from the Greek
words «metodos» (way, method) and «logos»

(teaching, doctrine, science) therefore the term
«methodology» means «teaching about methods».

HeEB0O0G + Aoyos

U
LeBoooloyia

Main Notions of the Discipline @

Methodology — teaching about methods, ways
and strategies of subject research

Science — dynamic system of knowledge which
reveals new phenomena in nature and society for
their further application to practical activity

Research — searching for new knowledge or systematic
investigation for the purpose of facts determination

Methodology of scientific research — doctrine
:> of methods, principles, forms and techniques
of scientific research activity




Stages of Methodology Development %

Aristotelian regulates forms of logical thinking
formal |09ic (How to think? What is right? How
(aka gnoseology) to come to correct conclusions?)

regulates cognition process
(offers theories, approaches

Cognitive 3 N latipennaiin g
and principles of investigation;
me*hOdOIOQY provides theoretical groundings

for practical activity)

. doctrine of project-constructive
Constructive : activity (explains processes of
methodology modeling and projecting of the

concrete object)

Types of Scientific Activity @

scientific-research activity :new knowledge increase
(theoretical and experimental)

realizes science
supervision and control

scientific-organizational :

. T : secures information suppl
scientific-informational 3 5F other etivity erpesPP Y

. .1 ides the rest of supply
scientific-auxiliar :> LoX!
Y functions but informational

e \ secures knowledge transfer
scientific-pedagogical : from science to other spheres
of human activity




Results of scientific cogniti
- new system of notions;
- producing of new hypothese
ewdence of lmw |

Main components of science

/" theoretical research methodology
_} and ’rechniques

r'esear'ch and
B invesﬁgm‘ion (. development

results L institutions




Main functions of methodology @

/ - determines the ways of obtaining new knowledge
and methods of scientific research;
J - determines the ways of reaching research goals;

J - secures multi-channel resources of
necessary information retrieval;

/ - helps with creation and systematization
of new information;

¢ - provides concretization, enrichment,
systematization of scientific terms and notions

Types of methodological cognition

Philosophical (fundamental) methodology - totality of
general cognition principles and categorical apparatus
of science in the whole. Here methodological function
is fulfilled by the total system of philosophical
cognition categories, laws, rules and approaches

General-scientific methodology - based on general
scientific methodological approaches (historical,
logical, system etc) and studies the algorithms

of scientific investigation :




Types of methodological cognition @

Specific-scientific methodology - totality of specific
methods of every certain branch of science which
comprise the basis for investigation problem solutions

Technological methodology - totality of specific
procedures which secure obtaining reliable

empirical material and its initial processing.

Here methodological cognition has normative character

Methodological S Principles

of research

74

rule system of usage methods, techniques and

ways for conducting a definite investigation.

Using general-scientific, specific-scientific

and technological methodologies a scientist

can develop his own research methodology

which is based on appropriately chosen @

methods of scientific investigation

cognhition




to process the statistics _
to question teachers

documents from -
I of rural schools

regional education

administrations Q

Determination the state of students
achievement in Math in rural areas

174 N\

to conduct control 3 to attend as many ;
check in Math - lessons of Math EPSER.
(written tests) as possible

Methodological principles of scientific research

1. Unity of theory and practice

PRACTICE U THEORY
defines criteria creates scientific
for truth of groundings for
theoretical positions  practical activity

&) —




Methodological principles of scientific research

2. Principle of objectivity

The researcher has to find ways
and means for penetrating the
essence of the phenomenon, into
its inner world, without making
anything external and subjective

Methodological principles of scientific research

3. Principle of universality

Complex approach to investigation
of processes and phenomena;
definition of all relationships of
the investigated phenomenon,
taking into account all external
actions; elimination of casual
factors and usage of various
methods of investigation




Methodological principles of scientific research

4. Unity of historical and logical

Logic of cognition the phenomenon reproduces
the logic of its development (its history) so
every research should be aimed at
advancement of science forward

Methodological principles of scientific research

5. Principle of systemicity @

- consideration of the study object as a system;

- identification certain set of the object’s elements;
- definition, classification and streamlining of the
links between the object's elements;

- allocation of the system-driven connections;

- taking into account external influence

of the super-system and internal

interactions of the sub-systems




Modern methodological innovations @

- increasing the role of interdisciplinary
comprehensive programs in the study
of complex human-measurable
self-developing systems;

- awareness of the need for convergence
of Eastern and Western countries,
rational and irrational thinking;

Modern methodological innovations @

- infroduction of synergetic ideas
and methods (study of processes
of self-organization in systems of
different natures);

- putting forward the concepts of
uncertainty, probability, chaos,
nonlinearity, bifurcations and
fluctuations;




Modern methodological innovations @

- combination and comparison of macro and microcosms

Modern methodological innovations @

- synthesis of natural and social sciences

The Scienfific Universe  suscs sceoces +




Modern methodological innovations @

- enhancement of anthropocentric approach
in various sciences

T TP ~.-v: ‘. ..,‘.‘_,.

Modern methodological innovations @

- increase of hermeneutics significance
as well as value and information approaches

17



Modern methodological innovations @

- use of concepts and

methods of mathematics /ﬂ'"nd'"?\
in other fields of

knowledge for the

quantitative analysis of

phenomena under study

MASTER OF NUMBERS

Methodological System approach - study of a
approaches complex object as an integral system

System is a structure which comprises several inter-
connected elements and has the following features:

- multi-component structure of an object (n > 1 elements);
- mutual dependence of the elements;

- hierarchal structure - each system is dependent

on a wider over-system and includes components

which are also systems - subsystems

«— over-system

—— System

— sub-system




Methodological
e System approach

Animal World (over-system)

human's bloodstream system
(sub-system)

Methodelogical . System approach @
SOCIETY

Scuence Culture

I Education

19



Methodological
Gppmcheg System approach

System approach main functions

- detects casual relations and hidden dependencies
both within the system and between other objects

of the over-system;

- serves as a tool for analysis of objects and situations;
- enables organizing information and making conclusions;
- may be used for investigation of any branch of
science including Pedagogics

Methodological .
approaches Synergetic approach

Synergetics (joint action) - theory of self-organization
in the open systems of diverse nature. It deals with
phenomena and processes which may produce
properties which don't possess any of its parts.
Synergy effect (synergism) - increase of effectiveness
through the use interconnection and mutual reinforcement
of various activities. This effect isn't additive in relation
to the individual effects of the elements comprising

the whole system.

Synergy effect [2+2=5




Methodological
approaches

Methodological :
appmacheg Synergetic approach

.’l’

A poet - wrote 10 lyrical
pieces of poetry and posted
the texts on his blog

A composer - composed 10
=*" pieces of music and posted

‘{\L - the recordings on his blog

A singer - performed 10 old

well-known somebody’s hits and
posted the videos on his blog




Methodological
approaches

Methodological
approaches
-~

. A

Synergetic approach
The poet’s blog statistics

S CRIRE
sUB ‘h

Number of subscribers = 15

m Visit our blog

Number of daily visits = 30

Synergetic approach

The composer's blog statistics

<uBSCRIBE
suB 4y

m Visit our blog

Number of daily visits = 40

22



Methodological :
approacheg Synergetic approach

R, = % Thesinger's blog statistics

CRIBE
sUB ™

Number of subscribers = 30

&, Visit our blog

be Number of daily visits = 60

Methodological .
approachesg Synergetic GPPF‘OGCh

Ed

MIRACLE
HAPPENED

&

23



Methodological  Synergetic approach

approaches
~ ESTIMATED
common blog sfa'risﬂcs

Number of subscribers
15+20+30=65

m Visit our blog
° YOUTUb Number of daily visits

30 + 40+ 60 = 130

Methodological .
approach o Synerge’n;Ecﬁproqch

common blog statistics

" Number of subscr'nber's z
539726 (increase every min)

u YOUTUbe Number of daily visits =
69463 (increase every sec)

24




Methodological  Synergetic approach

approaches
Syner%y effect
gave Them over

100500 %

Methodological :
approaches Synergetic approach

How to distinguish between cybernetics and syner'ge*rics

emphasnzes on
system's static position
special meaning is special meaning is given

given to orderliness To chaos and unsteadiness
studies processes of studies processes
managed organization of self-organization

description of systems o 5 principle nonlinearity
is reduced to linear models is underlined

25



Methodological
approaches

Knowledge Knowledge on
on subject Pedagogics

: !

Knowledge on Personal
methodology qualities

Teacher's methodological competence as a system

Methodological .
appr‘oachesg Synergetic approach

Use of synergy approach for forming
teacher's methodological competence

/ Managed external factors \ S

Education Upbringing Learning
content actions technologies

\ 4 \ 4

Material Achievements
basis of science




Methodological .
c1ppr'oaches9 Synergetic GPPPOQCh

Use of synergy approach for forming
teacher's methodological competence

Unmanaged external factors =>

i l N,

Economical Political Cultural
situation situation situation

h 4 h 4

Teacher's Development
social status of ICT

Methodological .
appr'oachesg Synergetic approach

Use of synergy approach for forming
teacher's methodological competence

Internal factors :>

i l ~

School Professional Life
training experience experience

¥ 4

Family Teaching staff
circumstances interrelations




approaches
Use of synergy approach for forming
teacher's methodological competence

Methodological  Synergetic approach %

Managed Unmanaged
external external

factors METhOdOIOgiC(ﬂ factors

competence
@ as a system @

Teacher'’s Greatest

methodological impact is

system Internal realized in
must be open factors bifurcation points

hethedgeg s Synergetic approach

Bifurcation point - is a branch point
on possible directions of development




There are some more methodological
approaches used in pedagogical research

Civilization approach

regards phenomenon as a characteristic
feature of modern civilizaﬁon

CIVILIZATION

Methodological
Gpproaches Cultural approach

characterizes the development of a certain
quality from the standpoint of new understanding
of culture in society




Methodological ; :
approaches Axiological approach

analyzes the personality formation process
on the basis of determination of its
value attitude to a certain phenomenon

Methodological
approaches

Activity approach

foresees the involvement of
research subjects in certain activities

30



Methodological @
approaches
Personal approach

determines the educational process
orientation to the personality development

af5h 554

Methodological @
approaches :
Acmeological approach

enables determination the influence of various

factors and means on the professionalism development
Vo N




Methodological @
approaches _
Integrative approach

takes into account over-ob jectivity
and interdisciplinary relations

> ”~

Methodological @
approaches
Competency approach

formation of necessary competencies
which are manifestations of knowledge, skills,
abilities, values, personal qualities and experiences

'LL:," i-f 1‘\";_(\ \
P “: \‘-| \
I\ y
' -

N i
g




Methodological .
approaches  Tpransnational approach

foresees the study of events and
phenomena occurring in different
countries as well as their interrelations

THE END OF THEME ONE

A\ U D
FAONTIMIED. ...




Categorical Apparatus and
Structure of Scientific
Research

X
Theme Two

Glossary

Words (word combinations, phrases) Translation

categorical apparatus

KaTeropiiHUN anmapar

research requirements

BHUMOTH 10 JTOCJIHKEHHS

stages of research conduction

eTarnu MPOBEACHHS JOCIIIIPKEHHS

availability

HAsBHICTH

familiarization

O3HallOMJIEHHS

adjoining branches of science

CYCIJHI raimy3i HayKu

concrete definition

YiTKE BU3HAUCHHSA

substantiation of expediency

OOTpYHTYBaHHS JOLLILHOCTI

direct execution of the research

Oe3nocepeIHE BUKOHAHHS JTOCITI JIPKEHHS

appendix

J04aTOK

scientific (practical) significance

HayKOBe (MpaKTUYHE) 3HAUCHHSI

to reflect existing contradictions

BiOOpaXkaTH iCHYIOUi (HasIBHI) MPOTUPITYS

the practice witnesses

SK CBiI[‘-II/ITI) IMPpaKTHKa

34




fruitful (fruitless) cooperation

roTigHa (Ge3ruTiIHa) crriBIpars

introductory part

BCTYIIHA YaCTHHA

references

HepeniK IIOCHJIaHb

in the following sequence

y HACTYMIHI! MOC1AOBHOCTI

author’s personal contribution

0COOHMCTHI BHECOK aBTOpa

constituent part

CKJIaa0Ba 4aCTHHaA

in-depth study

IOTTAOJIEHE BUBUCHHS

attained to the present point

JOCSITHYTO Ha TENEPIlIHii yac

identified shortcomings

BUSBJICH] HEIOJIIKU

with better quality than previously

Kparnoi SKOCTI aHDXK MoIepeaHi

aesthetic upbringing (breeding)

€CTEeTUYHE BUXOBAHHS (BUXOBAHICTh)

assumption

IPUITYIICHHS

to appear gradually

IIOCTYIIOBO 3 >SIBIISITUCS

to play the decisive role

BIJIIrPaBaTH BUPIIIAIbHY POJIb

structural-time components

CTPYKTYpPHO-49aCOB1 KOMIIOHEHTH

structural-logic components

CTPYKTYPHO-JIOT19HI KOMITOHCHTH

comprehensive study

BCeOIYHE BUBUCHHS

to evaluate (to assess) the effectiveness

OI[iHIOBaTH €()EeKTUBHICTh

the level of transformation

piBEHB MEPETBOPEHHS

the supplementary level

PiBEHb JJOTIOBHEHHS

the level of concretization

piBEHb YTOUHEHHS

to undergo fundamental changes

3a3HaBaTU MPUHIOHUIIOBUX 3MIH

provability of conclusions

JIOKQ30BICTh BUCHOBKIB

relevant institution (specialist)

BIJIMOB1THMIM 3akiiaj (dhaxiBelp)

to present for public discussion

MIPEACTABIATH JJIsI MyOI1YHOTO OOTOBOPEHHS

qualitative indicator

SIKICHUAI TOKA3HUK

quantitative indicator

KUIbKICHUU TTOKA3HUK

personal citation index

HCpCOHaJ'H)HI/Iﬁ IOKAa3HHUK HUTYBAHHA

for which practical purpose

3 JAKOIO ITPAKTUYIHORO HiJ'IJ'IIO

to be addressed directly to

OyTu 6e3mocepeIHbO CIIPSIMOBAHUM
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Scientific research is a form of cognition
process which is aimed at systematic objects
investigation via scientific methods and tools.
It usually ends with formulation of new @

knowledge about research object

Scientific research requirements

- actuality and topicality of the investigated problem;

- correctness of specific definition of the
research strategy, goal, tasks and subject;

- organization and stages of the research conduction;

- availability of conclusions and recommendations

for their use in practical activity

36



Main stages of any scientific research

1. Problem definition.

2. Theme formulation. @
3. Familiarization with the present
investigations on the chosen theme in the
certain science and adjoining branches.

4. Collecting facts, their understanding,
systematization and generalization.

5. Concrete definition of the research

theme, goal and tasks.

6. Substantiation of the theme's :>
topicality and expediency.

Main stages of any scientific research

7. Choosing the research methods which are the tools
for obtaining of factual material.

8. Direct execution of the research by means of
general-scientific and specific research methods.

9. Approbation of the research results (carried out
through speeches at scientific conferences, publishing
articles, introduction theoretical results into practice).
10. Completion of the research paper text,

list of used sources and appendixes.
11. Public defending of the research results.




Main characteristics of scientific research

problem theme actuality @

object subject goal

tasks hypothesis main theses

scientific scientific practical
novelty significance significance

approbation of results

Research theme - reflects definite direction @

of the research and secures the integrity
of the whole investigation

Research problem is a question or (set of questions)
reflecting existing contradictions in the interpretation
(understanding) the essence of the phenomenon.
Solving of these contradictions must have practical,
theoretical and educational interest.

The research problem shows the movement from

the existing achievements of science to new
approaches to solving certain issues




setting the finding its
problem solution

" the practice withesses —
if a researcher sets a problem
with no contradictions -

this problem is under the
risk of being fruitless

At the same time - the success
of the research is largely ensured
by the scientist's personal interest

in the chosen topic CD




Structure of the research paper @

- title page

- content

- list of abbreviations (if necessary)

- introductory part

- paper's «main body» sections (2-3 chapters)
- conclusions

- references (list of used sources)

- appendixes (if necessary)

Structure of the research paper @

Introductory part - general characteristics

of work in the following sequence:

- actuality (topicality) of the theme

- research connections with scientific programs, plans
- research goal, tasks, object and subject

- methods used for execution of the research

- scientific novelty of the obtained results

- practical significance of the obtained results

- author’s personal contribution (if done with co-authors)
- approbation of the obtained results (conferences)

- list of publications




Substantiation of actuality

- references to official state documents reflecting
the importance of the chosen problem solution;

- definition of practical needs for improving certain
constituent parts of the investigated phenomenon;

- characteristics of scientific knowledge

the enrichment and completion of which @
the investigation is aimed:

WHAT aspects have already been investigated?

WHAT aspects are being under investigation now?
WHAT aspects require additional research?

Substantiation of actuality

Lack of Urgent
theoretical + practical
positions needs

W

Setting the problem

Formulating
the research theme




Substantiation of actuality

Any scienftific problem does not arise spontaneously.

It is the result of in-depth study of theory and practice
in one or another field of science, inspection of scientific
literature, bibliographic references, as well as the status
of the research institutions where the work is planned.
While setting the problem the researcher shows that
the level of knowledge attained to the present point,

is insufficient against the background of:

- new factors and connections,

- identified shortcomings in existing concepts, |8

- the emergence of new practical needs.

Goal of the scientific research %

Goal of the research denotes what the researcher
wants to achieve. Goal is formulated in the light of
theme and characterizes the estimated result.

The result must be constructive i.e. able to produce
any socially useful product with better quality than
previously. Formulation of the research goal is aimed
at the final result, which should be obtained by the
researcher in scientific work. Thus, the goal is the
author's strategy in obtaining new knowledge about
the object and subject of investigation.




Theme and Goal of the research

Theme of the
research

WHAT PROBLEM
> is under investigation

Goal of the
research

> FOR WHAT REASON this
problem is under investigation

WHAT PROBLEM
> is under investigation

FOR WHAT REASON this
? problem is under investigation

—> HOW THE INVESTIGATION
of this problem is conducted

Let us suppose that we study the EXAMPLE
problem of influence of television,

broadcasting, printed sources and the Infernet
resources on the formation of aesthetic world-view
and behavior of the University students

THEME - «influence of mass-media means @

on the students’ aesthetic breeding»

GOAL - «theoretical substantiation and
experimental verification of pedagogical
conditions of mass-media’s effective influence
on the aesthetic breeding of student youth»




Research Goal and Hypothesis @

Reaching the goal always demands understanding

the author's standpoint which essence is introduced

in the hypothesis. The research hypothesis means

the assumption that is proposed to explain some
phenomenon, the true meaning of which is still uncertain.
Analyzing the research problem state, the scientist
reflects on the need to find out, first of all, the most
urgent issues, to formulate preliminary notions of
relationships that may exist

between known facts. GOAL
On this basis an idea of the U

hypothesis may
gradually appear. HYPOTHESIS

Problem of influence of television, EXAMPLE
broadcasting, printed sources and
the Internet resources on the formation of
aesthetic world-view and behavior of the
University students

HYPOTHESIS should be formulated as the
assumption that «mass-media means play the
decisive role in formation of the student youth
aesthetic breeding»

For reaching the research's goal and :>
proving the hypothesis the scientist
should set the list of definite research tasks




Scientific research tasks

Research tasks list is a specification of its general goal
(what to do, how to do, sequence of actions). The tasks
are usually formulated in one of two possible variants:

in the form of = e} structural-logic
structural-time components of
components | the research
that reflect | act as
its stages specific tasks

non-optimal >, optimal

Scientific research tasks @

There are several possible aspects:

- definition of the research stages;

- identification of the most significant features;

- determination the object's internal structure;

- substantiation of the means necessary for solution;

- comprehensive study of history and practice of
solving the similar problems by other scientists;

- definition the causes, shortcomings and difficulties
in the existing solutions;

- experimental verification of the used means
necessary for solving the problem;

- elaboration of recommendations for practical
use of the research's results.




Scientific research tasks | EXAMPLE

- to substantiate theoretical principles of the students’
aesthetic breeding via mass-media means;

- to define the means of influence on the students'
aesthetic breeding;

- to find out the role of mass-media in formation of
the students’ aesthetic breeding;

- to determine the criteria and indicators of the

level of formation the students’ aesthetic qualities
via mass-media means;

- to elaborate, substantiate and experimentally verify
the effectiveness of the pedagogical technology of
students’ aesthetic upbr‘in?ing via mass-media means;

- to develop methodological recommendations for
higher school teachers on aesthetic upbringing @

of students via mass-media means.

Object and Subject of the research

Research OBJECT is a part of practice or scienftific
knowledge which the researcher deals with.

It may be both a process and a phenomenon

that generates the investigated problem situation.

Research SUBJECT is always within the object.
Object and subject correlate as something general
and something particular.

Within the object one can define a certain part which
may be regarded as subject. One and the same object
may be the subject of various investigations.

Object and subject should be new for science
or at least one of them must be new.




The research OBJECT serves the GENERAL scope of
investigation, but the SUBJECT is the CONCRETE one.
Therefore, the definition of object can be understood
as a distinction of some par'ricufar aspect of study,

as the assumption of the most essential characteristic
of the phenomenon under investigation

upbringing of the student youth
via mass-media means

Object - the process of aesTheTicl EXAMPLE

aesthetic upbringing of the student youth
via mass-media means

Subject - the pedagogical technology of @
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Main parameters for evaluating

the results of scientific research

theoretical and

scientific novelt . e
Y practical significance

» \\'//" THEORY>

: o \PRACTICE.

readiness
of the results
for implementation

Levels of scientific novelty @

The level of TRANSFORMATION is characterized
by introduction of fundamentally new knowledge for
a certain field of science which is independent and
having great scientific value.

In the paper this level is introduced as following:
«for the first time it has been obtained (defined,
proven, received ... }»




Levels of scientific novelty @

At the SUPPLEMENTARY level the research results
bring the new elements into theoretical and practical
knowledge without changing its essence.

In the paper this level is usually introduced as

«it has been specified that ... »

Levels of scientific novelty @

At the level of CONCRETIZATION the research
results detail certain positions and regulations of
the early elaborated postulates and

well known principles.
In the paper this level is usually intfroduced as
«it has got further development ... »




Theoretical significance @

Theoretical significance shows what problems,
conceptions, fields of knowledge have undergone
fundamental changes that are aimed at the general
science enrichment and development.

Main criteria for theoretical significance:

- the essence and laws of processes and phenomena
which are directly related to the scientific novelty;

- degree of the theoretical positions formation;

- provability of the conclusions;

- perspectives of the research results for
processing the matters of applied nature.

Practical significance

Practical significance includes substantiation of new
results, recommendations and propositions for their
implementation in practical activity. It characterizes
actual shifts which have already been obtained or
may be obtained in future through the implementation
the research results into practice.

RESULTS.

S
Ji
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Ways of practical implementation @

Direct - the results are addressed directly to the
relevant institutions and specialists for further use

Indirect - the results are included in general theory
and then (as a part of theory) can influence practice

THEORY

-

SCIENCE=—p >ZASTH 3y PRACTICE

-

o

Determination of practical significance
It is usually shown:

- how, where and for what purpose the research
results and conclusions may be used;
- in what form the results are presented
(methodical recommendations, rules, programs);
- what economical, social, psychological or pedagogical
effect is expected from the results implementation;
- why and for which practical purposes
it is necessary to use precisely these
results obtained in precisely this
not in any other research.




Definition of practical significance

Understanding of the possibilities of applying

the new knowledge gained should be specific.

Thus it should be clearly explained where a specific
research result will help General

to correct a certain Boves ssidcilic /

deficiency in prac’rlcal
y Even more specific /
activity. "

Results Approbation @

Approbation of the research results is usually
carried out at various scientific congresses,
symposiums, conferences, seminars, meetings
where they are presented for public discussion

v , 4
- K e et

l ——

& ot eaver.r" ' #a
> .:“\~ i\"’g \\ \‘ , 2
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Results Publication @

One of the most important quantitative indicators
of the researcher's work is his publication activity
and personal citation index. It shows the number of
the researcher's published works reflecting the
main results of the study

Citation index

THE END OF THEME TWO

AU bBE
FANTINIED. ...




Methods and Techniques
of Scientific Research

Theme Three

Glossary

Words (word combinations, phrases) Translation

totality of means

CYKYIHICTh 3aC001B

desired (wishful) result

OaxaHUl pe3ynbTaT

to complement

JTOMOBHIOBATH

to reinforce

M ICHIIFOBATH

unpredictable factors

HernependavyyBaHl YUHHUKA

observation CIIOCTEPEKEHHS
comparison MOPIBHSHHS
measurement BUMIPIOBaHHS
generalization y3arajibHEHHS
purposeful HaBMHUCHHUMA

cause-effect relations

MPUYUHHO-HACTIIKOBI 3B’ SI3KH

prerequisite

nepeayMoBa

sufficient qualification

JocTaTHS KBasi(ikarlis
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verification

nepeBipka

to eliminate side-effects

yCyBaTH MoOI4YHI eheKTH

simultaneously

O0JHOYaCHO

to interfere with

BTPY4YaTUCh

similarity (dissimilarity)

MOAIOHICTh (HECXOXKICTD)

homogeneous

OJTHOP1THHIMA

periodicity

MePIOINIHICTh

intermolecular gravity force

CWJIM MI>KMOJIEKYJISIPHOTO TSKIHHS

simplification CITPOIIECHHS

unambiguous YITKUI, KOHKPETHUH, OJTHO3HAYHU I
prediction nepea0ayeHHs

speculation MipKyBaHHS

solitary judgment OJIMHOYHE CYJIPKCHHS

probability HMOBIPHICTb

dissemination PO3MOBCIOJIKEHHS

commensurate BIIMOBITHUM, TIAXOISIINI 32 pO3MIpPOM

to decompose

pO30MpaTH Ha CKJIAIOB1 YaCTHHU

inherent

NpUTAMaHHUN

less accessible

MEHIII JOCSKHUN

semiotics

ceMiOTHKa (HayKa Mpo 3HAKH, CHMBOJIN)

to streamline

CHPSMOBYBATH, pallioHaTI3yBaTH

wardrobe

oJlexkHa Trada

wormwood

MOJIMH (pOocauHa)

intrinsic heterogeneity

BHYTPIIIHS HEOJHOPITHICTh

labyrinthine

Jy’K€ 3aryTaHUu !

stirring-up

aKTUBI3aIlisl, CTUMYJISIIS

likely outcome

BIpOT1IHUN PE3YJIbTAT

brainstorming

«MO3KOBUU ITYPM»
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incompatibility

HECYMICHICTb

habitual

3BUYHUM, OaHAILHHI

pasteboard box

KapTOHHa KOpoOKa

clearly articulate

YITKO BHCJIOBJIIOBATH

footsteps of success

«CXOJMHKH yCHIXY»

previously gained experience

MOTIEPETHBO 300y THH JOCBI

persistent

HAMOJIETTUBUI

to postpone for later

BIJIKJIAATH HA IIOTIM

failure

HCBOAa4da, IIpoBall, IIOpa3Ka

to take responsibility

OpatH BIAMOBIIAbHICTh

inadequate

HEBIAMMOBITHNM, HEaleKBaTHUI

to mix up private and public

3MIIIyBaTU MIPUBATHE Ta CYCIJIbHE

self-confidence

BIICBHEHICTh y cO01

excessive self-assurance

HaJMipHa CaMOBIIEBHEHICTh

Methodology of research - a totality of means,
methods, conditions, which are interconnected

in the system of logic process for obtaining the
desired result. Methodology comprises both the whole
process of getting scientific result and its separate
links - so it determines the procedure of its obtaining.

means

lf lT —> RESULT
e |
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Method of research is a totality of techniques and
operations of both practical and theoretical character
plus the understanding of what, how and in what
sequence one should realize various actions for @
solving the definite tasks. In other words, it is

the tool-kit to help the researcher provide solving of
main tasks, obtaining the goal of investigation. As a
rule one should use the complex of research methods

T
"o R T A A
o . 2 " A& N
- ~ ~ :'.‘.' .',l “.‘. o o)
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theoretical empirical statistic

Methods of research

For obtaining the optimal result it is worth using several
methods complementing and reinforcing each other

method 1 method 2 ... *| method N

reliability undesired misfgkes
accuracy casual factors impact

B




General-scientific methods of research

There are plenty of general-scientific methods
which may be applied to any science but every
concrete branch has its own specific methods

of investigation. General-scientific methods are

conditionally divided into three main types:

il

Empirical

™~

Theoretical

Universal

&)

General-scientific methods of research

Empirical methods are applied on the
stage of initial collecting of facts
(direct investigation of really existing objects)

observation

b
-l

comparison

+1

experiment

+1

measurement

Q

¢
-1

calculation




General-scientific methods of research

Theoretical methods are applied
on the stage of knowledge generalization
(disclosure of rules and laws, of fering hypotheses)

abstraction

¢
-l

idealization

i-f induction-deduction i-f @

formalization

L

-l

extrapolation

General-scientific methods of research

Universal methods may be applied
on both empirical and theoretical levels

modeling

analysis

synthesis

classification

logical method

IINI&SSM.

—>

analogy

historical method @




The basis of empirical methods of research is
EXPERIMENT (from Latin - try, experience).

This is a purposeful object study for identifying
previously known properties (qualities) or checking the
correctness of theoretical postulates. Any experiment
has a particular research idea and a clear purpose.

Empirical methods of research @

Experiment enables the researcher to:

- identify cause-effect relations between :
different phenomena

- find out the dynamics of processes and their essence

- prove or disprove the existing theoretical positions

- can become a prerequisite for a new theory or
hypothesis to be tested by new experiments

Empirical methods of research

setfting ' existent
clear | : theoretical
goal i positions

&

(74

appropriate b sufficient
technical ' experimenter’s
support » qualification




Empirical methods of research

Experimental research advantages:

- verification of the theoretical positions correctness;
- ability to avoid or eliminate side-effects;

- possibility of creating favorable artificial conditions;

- detection of previously unknown properties;
- possibility of multiple repetition in

different conditions.
Experimental research disadvantages:

- difficulty in considering all possible factors of influence;

- difficulty in finding out which factors have
the greatest impact;

- difficulty in predicting how the process will
proceed if all parameters are changed simultaneously.

Empirical methods of research

Laboratory experiments are carried out using
facilities, modeling devices, special equipment,
which allow studying the influence of some
characteristics in the variation of others.

However, laboratory experiments do not always allow
simulating real phenomena or processes, therefore,
there is a need for production experiments.




Empirical methods of research @

Production experiments are carried out at enterprises
in real conditions, taking into account the influence of
the production environment factors. Field experiments
are also used in production experiments. They are
widely used in archeology, biology, ecology, hydrology.

' Both laboratory and production
| “ experiments provide extensive
- “ use of observation, comparison,
§ measurement and calculation.

—

Empirical methods of research @

Observation - systematic purposeful perception of an
object's individual aspects or the object as a whole.
The researcher must not interfere with the object’s
behavior, but only captures its qualities, features,
characteristics, etc. \‘

»

4

e
"1 >

Depending on the duration they are divided:
- long-term

- short-term —p

- discrete SELEY CTTET SEEPTTRT SEEPPERE




Empirical methods of research @

Peculiarities of scientific observations

purposefulness objectivity
planned character authenticity

activity absence of influence

The effectiveness of scientific observations is
reinforced via using specialized tools: telescopes,
microscopes, photo, audio, video, night-vision equipment

Empirical methods of research @

Comparison - determination of similarity or dissimilarity
of two or more objects (phenomena). It may be direct
or indirect (through intermediate objects). Comparison
is carried out for the most significant common features.

Here is a well-known humorous
example of incorrect comparison
the first model of I-phone with
a usual silicate brick. According
to this comparison the first
I-phone differs from a silicate
brick only with ... a presence

of a touch-screen )))
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Empirical methods of research

For obtaining correct results any comparison

should comply with two main requirements:

- to compare only homogeneous objects and concepts
- Yo compare items with the most significant features

Empirical methods of research @
e

Measurement - determination of the quantitativ
characteristics via correlation of one value to another
which is taken as a unit of measurement (standard).

appr‘oved approprla‘re relevant

static measuremen‘r dynamlc measurement

WSS 420 mph
g 8848 m | —)

~ 650 mph
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Empirical methods of research

gl ey *T «  «The science arises where
CoLT T measurement begins»
',L e (Dmytro Mendeleyev)

" -

Main measurement units: In Pedagogics (Psychology):
- length (meter) - level of knowledge

- mass (kilogram) - readiness for activity

- time (second) - development of skills

- current strength (ampere) - level of socialization

- temperature (kelvin) - ability for learning

- matter amount (molar) - assimilated values

- light intensity (candela) - features of character

Empirical methods of research @

Calculation - is the process of obtaining a result
via mathematical operations over digits and numbers




Theoretical methods of research

Abstraction - imaginary isolation of the common
or the most essential properties and characteristics
of the investigated phenomenon (object).

@Y APPLE (known) is red, round-shaped, sweet,

\
9 aromatic, with green leaves, eatable

On the basis of a particular investigated phenomenon
(object), an abstract conclusion is made that the same
results can be obtained for other similar objects.

PEACH (unknown) is red, round-shaped, sweet,
aromatic, with green leaves, also eatable

Theoretical methods of research
Abstraction as "potential ability" @

DOLLY-sheep
was successfully cloned also can be

(investigated phenomenon successfully
and proven fact) cloned




Theoretical methods of research
Abstraction as constructivization

GLORIA EARTH

Law of the planets symmetry (proved by Butusov)

Theoretical methods of research

Idealization is used for super-complex objects.

The object of investigation is considered as possessing
only certain features which are under investigation.
Other features are ignored (simplification).

RESULT - simplified theoretical model of the object

Ideal gas in Physics:

- intermolecular gravity forces are absent;

- molecules interaction occurs only during
collisions, the molecules are elastic;

- molecules have no volume, so they are
regarded as material points.




Theoretical methods of research

Formalization is the use of a sign form of artificial
languages. Formulas and symbols in Mathematics,
Physics, Chemistry, Biology, and other sciences

are used to study real events. K +
-

Exponential law can be used for 0

describing many processes not only in Physics, but also

in Economics, Biology, Radiology, Sociology.

According to this law (for example):

- population of animals in a particular area increases;

- information is distributed in the society;
- currency amount grows in the bank account.

Theoretical methods of research

Advantages of formalization method:

- high degree of generalization

(one formula describes many different processes);

- bravity and clarity of the obtained knowledge fixation;

- clear and unambiguous
results of the research;

- possibility of theoretical
prediction the result
which hasn't been yet
obtained in practice.




Theoretical methods of research

Deduction is derived via speculation from «general»

to «specific». The deductive method is based on
scientific positions and postulates that require no
experimental confirmation but are perceived as axioms.
The deductive method is used after collecting the
necessary information on the research problem, on the
basis of which individual conclusions and

judgments are made from the general

conclusions. Thus the famous detective

Sherlock Holmes NEVER used the

deductive method (A.C.Doyle was wrong!)

Theoretical methods of research

Induction - the logic of knowledge unfolds from
«specific» to «general», from «known» to «unknown».
The general position is derived logically from solitary
judgments. The inductive method is used after collecting
separate judgments on the research problem, on the
basis of which the general conclusion is made.
Inductive knowledge is probable because it always
expresses the assumption of a certain

regularity, the probability of which is

checked by experimental research.

So Sherlock Holmes used inductive —

not deductive — method of investigation.




Theoretical methods of research

Extrapolation - dissemination of conclusions
obtained for one part of a system to other parts
of the same system.

But the size of the extrapolated part must be
commensurate with the size of entire system.

BE VSNGNORT
T TVO
DATAPOINTS?

Analysis is a method of scientific a4 EIEEEE

= \ A
research where a particular \Q N\
o~ ,’L\

phenomenon is decomposed \

into constituent parts. gossibilities
Analysis gives opportunity to: Yy

- study object’s structure

- clear up inherent contradictions
- separate essential features from inessential
- reveal the various ties of the object under

consideration with other objects of reality
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Universal methods of research

Synthesis - study of the phenomenon as a whole,
on the basis of the uniting related elements into
a single whole. Synthesis allows generalizing
concepts, laws and theories.

al

Universal methods of research

Analogy is a similarity of generally different objects
(phenomena) in certain properties, signs or relations.

\\v dominant

\ recessive
® . 9 characters M G ¥
"®. ' green peas ey

Using analogy the researcher takes the knowledge
acquired during study of an available object (model)

and transfers it to another (less accessible, less
researchable, less visible) object. @

Therefore this knowledge is always hypothetical.




Universal methods of research

Generalization - the logical process of transition from
«individual» to «general». It's the form of common
features reflection. Generalization is carried out by
abstracting from specific features and identifying

common features inherent in certain objects. @

<

SIGNS \

T 1234567
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Universal methods of research
Classification (categorization) - division of objects
or phenomena into different groups according to
previously determined signs.

girls to the left boys to the right

f =11t = ¢

Classification is used at the initial stages of study and

provides opportunity to streamline and classify
phenomena based on their homogeneity.




Universal methods of research
Modeling is the studying the cognition object's model
on the basis of abstract-logical thinking, principles of
visibility and objectivity. The model is an object that
replaces the original in the research process, the
results of which are distributed to the original.

atom's structure model the Solar system model
(much bigger) (much smaller)

Universal methods of research @

Historical method - comprehensive study of phenomena
and events in chronological sequence in order to discover
their internal connections and patterns of development.

Frequency of miracles witnessing
quantity of r‘/\/

witnessed invention of invention of
miracles photo-camera PhotoShop

N\ v

1600 1700 1839 1988 2018




Universal methods of research

Applying logical method, the researcher develops
available theoretical representations or proposes new
theoretical assumptions on the basis of his own elabora-

tion, critical analysis and formulation of his proposals.

«if you buy a wardrobe
Statement | you must gather some wormwood»

Logical explanation

L o8
you buy a wardrobe - you keep there you clothes - your
clothes is made of wool - moth appears in your wardrobe -

moth eats wool - moth can spoil your clothes - wormwood
drives the moth out - so you must gather some wormwood

Statistic methods of research

Methods of analysis statistic data are used when it is
necessary to obtain and substantiate judgments about
a group of objects with some intrinsic heterogeneity.

Methods of applied statistics are divided into 3 groups:
- methods of general purpose

(regardless the application field's specifics);
- methods of statistical analysis of real phenomena

and processes according to the needs of a certain

field of activity;
- methods of statistical analysis of specific data @




Heuristic methods of r'esear'c

Heuristics (from Greek heuristiko -

find, open) is a science that studies

creative activity and methods used

in the discovery of something new.

Heuristics purpose is to build a new model of solution

There are 3 types of such models:
- «blind search» model (method of tries and errors);
- «labyrinthine» model (search process is similar

to passage of labyrinth);

- structural-semantic model (reflects semantic :

relations between objects making up
the problem area).

Creative methods of research

Creativity covers a certain set of mental qualities

that determine the ability to creative activity,
in particular, the ability of divergent thinking.

Creativity is determined by an integral indicator
which is characterized by combination of:

+ intellectual factors

+ motivational factors et

+ procedural components of thinking &

+ personal components of thinking




Methods of research’'s stirring-up

Method of «fries and errors» - certain research
actions are conducted «blindly», without foreseeing

any likely outcome.
idea 1| =p| @ Yes

idea 2| =~} @ Yes

idea 3

Methods of research’s stirring-up

«Brainstorming» method - discussion of the problem

by a group of researchers (5-12 people) when everybody
is allowed to express any of his (even crazy) ideas.
Creative atmosphere is absolutely necessary here.

(HONSULTOR




Methods of research’s stirring-up

Method of synectics - looking at a problem from an
unexpected point of view, combination of incompatible,

at first glance, things. Method's motto is «to make

the unusual - habitual, to make the usual - extraordinary»

Methods of research’s stirring-up

Organizational method - making the list of clearly
formulated questions, which need to be answered.

Individual qualities required for purposeful planning:
+ ability to see and clearly articulate the task
+ ability to quickly generate a sufficient number
of ideas for a limited time
+ ability to find original ways of thinking
+ ability to quickly come up with the
most incredible solutions

&
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Methods of research’s stirring-up

«Black box» method - looking
for the necessary
transformative research
activities for obtaining the
wishful result from the
present materials

(facts, phenomena, properties).

@ wis;iful

Methods of research’s stirring-up

Method of «short-term and long-term goals»

Short-term goals (terms of realization - up to 90 days)

goals
12-18

physical sphere intellectual sphere

spiritual sphere financial sphere

family sphere career sphere
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Methods of research's stirring-up ——>

Long-term (strategic) goals (terms of realization 2-3 years)

%’ 6. Define the goal dead-lines

5.Define your initial position

“ 4, List of the achieved goal benefits

Brian :
Tracy's 3. Define the very essence of your goal

"footsteps
of success 2. Believe in the need to succeed

1. Wake up your desire to achieve success

Methods of research’s stirring-up —>

Long-term (strategic) goals (terms of realization 2-3 years)

'gi) 12. Make decision not to give up

11. Imagine yourself successful

(5 10. Make your clear plan of actions

T?-::;s 9. List of the people who can help you

"footsteps
of success 8. Find out future necessary resources

7. List of existing barriers to overcome




Methods of research’s stirring-up

Long-term (strategic) goals (terms of realization 2-3 years)

N SUCCESS Il SUCCESS !

n. Action N

Brian

“footsteps
of success" 14, Action 1

13. Direct all efforts toward reaching goal

@ Main features of a human with
«the intellect of success»

1. Can provide motivation for himself




@ Main features of a human with :>

«the intellect of success»

2. Able to control own impulses

Oops! I never
can stop in time

@ Main features of a human with :>

«the intellect of success»

3. At the decision-making level, in familiar situations
can act quickly, basing on previously gained experience

W &
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«the intellect of success»

4. In non-standard cases, the consideration of
the problem takes him enough time

@ Main features of a human with :>

@ Main features of a human with :>

«the intellect of success»

5. Knows when it's necessary to be persistent in
achieving the goal, does not throw the matter before

a certain time and timely stops if the problem can't
be currently solved

«After all .. tomorrow
is another day»
(Scarlet O'Hara)

j‘i
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@ Main features of a human with
«the intellect of success»

6. Is aware of own strong sides and

is able to make use of them for own benefit

@ Main features of a human with :

«the intellect of success»

7. Directs thoughts into practical channel,

is able to realize own decisions, is guided

by the result and qualitative final product,
always completes the task and reaches the goal




@ Main features of a human with :>

«the intellect of success»

7. Is not afraid of failures, does not repeat the same
mistakes twice, corrects mistakes and learns on them

Oh, no, we will
go another way...

| Godspeed

14_’5/’ R
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@ Main features of a human with :

«the intellect of success»
8. Does not postpone the case «for later»,

can plan schedule in such way that important
things could be done timely and excellently

Road entitled
«later» leads
to the country
entitled
«nowhere»
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@ Main features of a human with :>

«the intellect of success»

9. Easily takes responsibility and objectively
admits own guilt, does not have the habit of
inadequate complaining on others

/9'
_ 7 ;

@ Main features of a human with :

«the intellect of success»

10. Never complains about unfavorable circumstances,
knows that it can not be the basis for justifying
own imperfection

Sometimes

a «black stripe»
can become
a «runway»
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@ Main features of a human with :>

«the intellect of success»

11. Practices independence,
relying mostly on own strength

R WL g
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@ Main features of a human with :>

«the intellect of success»

12. Never mixes up private life with
professional relationships




@ Main features of a human with :>

«the intellect of success»

13. Does not produce either excessive scale or
unnecessary coverage of tasks, is fully aware
of what is doing at every moment

Long live - New Vasuky !l FC Chelsea - Champion !I!
i

; '.'.:\i
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@ Main features of a human with :>

«the intellect of success»

14. Has self-confidence and faith in own abilities
to complete any task but does not have the
excessive self-assurance
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@ Main features of a human with :>

«the intellect of success»

15. Has an adequate balance of analytical, practical
and creative thinking, knows how and in what context
the knowledge and skills can be applied

| i
=2

THE END OF THEME THREE
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History of Science Development

Scientific Discoveries
of the Past and the Present

Theme Four

Glossary

Words (word combinations, phrases)

Translation

causes of science emergence

IMPUYMHU BUHUKHCHHS HAYKH

comprehensive development

BCEOIYHUHN PO3BUTOK

human cognitive activity

MM3HaBajJbHa AISUILHICTE JIFOUHA

to undergo profound changes

3a3HABATH IIMOOKUX 3MIH

overall process

3araJibHAM MPOILIEC

prerequisites of science emergence

NnepeaAyMoOBr BUHUKHCHHA HAYKH

Ancient Epoch

AHTHUYHI YacHu

the Medieval Ages

enoxa CepeHbOBIUYS

the Renaissance

enoxa BinpomxkeHnns

accumulation of factual material

HaKOMUYEHHS (DAKTUIHOTO MaTepiay

adoption of materialistic ideas

NPUIHATTS MaTepialiCTUUHUX 11eH

differential calculus

nudepenItiaabHe 00UNCICHHS

principle of matter preservation

MIPUHIINAI 30€pEeKEHHS MaTepii

pre-Euclid geometry

JTOEBKJIIJI0BA T€OMETPIis
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scientific treatise

HAayKOBHUH TPAKTAT

the principle of determinism

IPUHLIUT 00’ €KTUBHOT 3yMOBJICHOCTI

Einstein's theory of Relativity

Teopis BigHOCHOCTI EliHinTeina

Heisenberg's Uncertainty principle

MPUHIIMI HEBU3HaUeHOCTI [ 'eifzenOepra

the Big Bang theory

Teopis Benmukoro Bubyxy

Mandelbrot’s fractal geometry

dbpakTanpHa reoMeTpis ManaensopoTa

«scientific explosiony

«HAyKOBUH BUOYX»

refuted theory

CIPOCTOBaHA TEOPis

Ptolemy’s geocentric doctrine

reoucHTprUIHa CUCTEMA IITonomes

Medieval scholasticism

CepeHbOBIYHA CXOJIACTHUKA

ideas of Nature immutability

171e1 He3MIHHOCTI MPUPOIN

concept of atomic indivisibility

KOHIIETILIISI HETIOIJILHOCT1 aTOMy

world perception system

CUCTEMA CBITOCIPUUHSTTS

feudal socio-economic formation

(deonanbHa cycniabHa popmariist

artificial intelligence

IITYYHUH THTEIEKT

cellular theory

KJIITUHHA TEOPis

History of Science Development

The role of science has been formed in the distant
historical times and it is constantly increasing now.
Science doesn't follow the technology development,
but vice-versa, science goes ahead of technology and

determines the progress of material production.
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Causes of science emergence

Science - totality of empirical, theoretical and
practical knowledge about the surrounding world.
Knowledge was gained by the scientific community.
Modern scientific knowledge touches upon all
spheres of social life, focusing primarily on human's:

%, ’ intelligence
v. g .;'?‘,.'%~ . oo g ¢

% creative abilities o
g%, . . comprehensive development| ﬂ _.z |

‘ y;{“ features of personality ‘ﬁ

Causes of science emergence @

The initial reason for science emergence

was the formation of subject-object relations
between human and the environment
(mankind’s transition to production economy).




Causes of science emergence @

The Age of Paleolith - making the first tools of
stone and bone (axe, scraper, spear, bow, arrows),
getting control over fire

Causes of science emergence

The Mesolithic Era - making boats, mastering
wood-carving process, inventing a variety of
more complex tools, building primitive housing
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Causes of science emergence @

The Neolithic period (3000 BC) - development of
pottery, cultivating agriculture, manufacturing clay
items, using sickles, spindles, melting metals, using
animals as drag force, invention of wheel-set and sail

Causes of science emergence @

The second reason for science emergence

was the rapid increase of human cognitive activity.
Due to the complication of subject-practical and
transformative activities, the humanity had undergone
profound changes in the mentality structure,

brain structure and body morphology.




Prerequisites of science emergence @

Thus, the emergence of science is a constituent
part of the overall process of human intellectual
development and the human civilization formation.
I't is impossible to study the development of science

in isolation from the processes that are prerequisites
for the science emergence.

formation of spoken language

written language

@

stems

emergence of @8 ,_.!.::.}.'= Fine Art

formation of -~ world outlook

emergence of % Philosophy




Interesting facts from the history of science

- Terms «scientist» and «science» came into use /
only in the XVIII century. Before that «naturalists»
called their activity «natural philosophy»; ‘/
- Scientific method (elaborated in the Medieval Ages)
became the basis for modern science, so some modern
scientists consider the works which had been done
before its application, so to say - «prescientific»; \/
- Modern science (how it looks now) was born only in

the period of Western-European industrial
revolution (XVI-XVIII centuries)

Historical stages of the world science developmenf

Ancient Epoch —
First systematic theoretical knowledge i m
the fields of geometry, mechanics, asfronomy

(Euclid, Archimedes, Ptolemy, Thales);
natural-philosophical concept of atomism “ .

(Democritus, Epicurus);
division of science into physics (nature),

ethics (society) and logic (thinking)
(Aristotle, Plato, Herodotus) @




Historical stages of the world science development

Medieval Ages ——>

In Central Asia - scientific ideas in ‘
the field of mathematics, astronomy, *..
physics, medicine, history
(Avicenna, Ibn Rushd, Biruni).

In Western Europe - accumulation

of factual material in biology;
development of the first

experimental science elements

(Roger Bacon, Albert the Great)

Historical stages of the world science development

The Renaissance ——>

Scientists break with theology,
contributing to adoption of
materialistic ideas (J.Bruno,
Leonardo da Vinci, Francis Bacon). U ’G
Rise of the experimental nature
study. Real revolution in astronomy
(M. Copernicus, Galileo Galilei)




Historical stages of the world science development

XVII-XVIII centuries :>

Classical mechanics, differential and

integral calculus, analytic geometry,

chemical atomistics, classification of

plants and animals, principle of

preservation of matter and motion

(Newton, Leibniz, Descartes, Linnaeus,
Lomonosov). Rise of science as a social
institution; creation of the first European
academies, scientific societies; publication g
of first scientific periodical literature o

Historical stages of the world science development

Middle of XIX century ——>

Emergence of new physical disciplines
(thermodynamics, electrodynamics),

Evolutionary theory and Cell theory in

biology, the Law of energy preservation

and transformation, development of new .___.l -
concepts in astronomy and mathematics

(Maxwell, Faraday, Lamarck,
Mendel, Darwin) ' a




Historical stages of the world science development

XIX-XX centuries ——> %] n
‘ ?

Discoveries in Physics (electron,

X-ray radiation, radioactivity). o -

Emergence of new science branches: ﬁ f

radio engineering, electronics, .
- ‘

cybernetics, genetics

(Rontgen, Curie, Becquerel,

v
f 3
Weisman, Morgan, Wiener) ¢ %"' @

Periodization of science development @

«Pre-science» - rise of science in the Ancient
East civilizations, emergence of astrology,
pre-Euclid geometry, grammar, numerology




Periodization of science development @

Ancient (pre-classic) science - formation of
the first scientific theories (atomism). :
Compilation of the first scientific treatises:

Ptolemaic Astronomy,

Theophrastus Botany,

Euclidean Geometry,

Aristotlean Physics.

Emergence of the first

proto-scientific

communities (academies)

Periodization of science development @

Medieval «magic» science - formation of
the first experimental science

(Jabir ibn Hyan's alchemistry) j




Periodization of science development @

Classical science - formation of science in the
modern sense (works of Galilei, Newton, Linnaeus)
vi; scientific
planning of
experiments

infroducing
the principle
of determinism

Increasing
the significance
of science

Periodization of science development

Neoclassical science - crisis of classical rationality:
Darwin's theory of Evolution

Einstein's theory of Relativity

Heisenberg's Uncertainty principle

the Big Bang theory

Renee's theory of Catastrophes

Mandelbrot's fractal geometry




Periodization of science development @

Post-neoclassical science - emergence of synergetics,
expansion the subject field of knowledge, science goes
beyond its scope and penetrates into other fields

Scientific Revolutions @

Development of science as a whole (as well as its
specified directions) is uneven. Sooner or later, the
stages of gradual development come to end and so
called «scientific explosion» happens. At the same time,
the «previous» theories (which for some time were
considered correct) are refuted by the accumulated
practical and theoretical facts. As a result, the new
«next» theories emerge to explain accumulated facts

«previous» scientific «next»
theories explosion theories




Scientific Revolutions @

The concept of reconstruction and development

of scientific cognition was presented in the work by
the US scientist Thomas Kohn «The Structure of
Scientific Revolutions». Let's have a look at some
postulates of this concept. We'll consider both the
theories which were refuted and the theories which
emerged as the results of every revolution. . . ..
I
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Scientific Revolutions
Main scientific revolutions (by Thomas Kuhn)

XV-XVIII centuries 3
Aristotlean system and Ptolemy's
geocentric doctrine were disclaimed,
Medieval scholasticism was overcome M
Scientific principles of mathematics, astronomy,
medicine, and mechanics were created. The feudal
socio-economic formation was replaced by capitalism,

which is characterized by the productive forces
development and the industrial relations complication




Scientific Revolutions @

Main scientific revolutions (by Thomas Kuhn)
Beginning and Middle of the XIX century

Metaphysical ideas of Nature

immutability had been ruined
Dialectical ideas of the Nature general
development arose on the basis of:

- astronomical theory; z
- periodic law in chemistry;
- doctrine of energy preservation and

transformation in physics; :

- cellular and evolutionary theories in biology

Scientific Revolutions
Main scientific revolutions (by Thomas Kuhn)

@ End of the XIX century
The concept of atomic
indivisibility was destroyed :

The scientists developed the quantum-mechanical
system of world perception which was characterized
by quantitative physical properties of microsystems.
Since that time science has a decisive

influence on the production development IZI
and production relations




Scientific Revolutions @

Main scientific revolutions (by Thomas Kuhn)

End of the XX century — present time

Information revolution:
«Those who own information - own the world»

Artificial intelligence, informatization of society,
world globalization in science and technology.
Complication of scientific research methods and m
forms, the usage of complex equipment (nuclear
reactors, colliders, machine complexes, etc.)

THE END OF THEME FOUR

AU bE
FANTINIED. ...




Assessment of Scientific Effectiveness
and Publication of the Research Results

Theme Five

Glossary

Words (word combinations, phrases)

Translation

assessments (evaluation) of effectiveness

OLIIHIOBaHHS (OLIHKA) €EeKTUBHOCTI

expended efforts

BUTPAYCHI 3yCHILIS

personal contribution to science

0COOUCTHUH BHECOK Yy HAYKY

insistent requirement of time

HarajJbHa BUMOI'a 4acCy

different kinds of encouragement

PI13H1 BUAN 320X0OUYECHHS

annual / five-year / overall amount

IIOPIYHUM / 32 5 POKIB / 3araJIbHUIN 00CST

quote (quotation, citation)

OUTYyBaHHSA

reference list

NepeIiK MOCHJIaHb

bibliometric database

6i0miomeTpudHa 6a3a JaHUX

thematic coverage

TEMAaTUYHE TOKPUTTSA (TEMATHKA)

peer-reviewed scientific edition

pelLieH30BaHe HAYKOBE BUJIAHHS

«blind» peer-reviewing

«ciine» (aHOHIMHE) peleH3yBaHHS

drawback, shortcoming

HEeJI0MIK (MEHILUH 32 TTOMUJIKY)

journal / magazine

HAyKOBHH / pOo3BaKaJIbHUH JKypHAI
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to submit a manuscript to a journal

MOIaBATH PYKOIUC CTATTI 0 KypHATY

journal’s target audience

[1JIbOBA AyAUTOPIS KypHATY

to reassure yourself

3aCIOKOITH cebe

submission / processing charge

IIJIaTHA 3a IIOJaHHsA / OIIpalOBAHHA

preferable journals / editions

HaWKpari >KypHaau / BUJTaHHS

«predatory» journals / editions

«XWKAIbK1» KypHaIU / BUJIaHHS

open access policy

MOJIITUKA BIIKPUTOTO JOCTYITY

to profess the practice of unfair publishing

3aiiMaTucs He TOOPOUYECHOIO MMPAKTUKOIO

not squeamish

HernepeoipaIuBUn

to show the signs of plagiarism

MaTH O3HAaKH HnariaTy

pseudo-scientific character

HceBI[OHaYKOBI/Iﬁ XapaKkTep

non-transparent pricing policy

HEIpo30pa I[iHOBA MOJITHKA

excessively wide scope of interests

3aHA/ATO MIUPOKUN CIIEKTP IHTEPECIB

International Standard Serial Number (ISSN)

11eHTU(IKATOP CEPITHOrO BUAAHHS

Digital Object Identifier (DOI)

uupposuii ineHTUDIKATOP 00’ EKTY

hand-crafted Web-site

KycTapHuil (Henpodeciiinuii) Web-caiit

Assessment of Scientific Effectiveness

The matter of scientists' effectiveness evaluation
arose from the moment of Science emergence and

has always been one of the topical issues. However,
this problem is difficult to solve and relates to the
relationship both within Science itself

and its interaction with Society.




Assessment of Scientific Effectiveness

Many variants of assessment are possible in all
spheres of creative activity - and in Science too -
but the most objective is to assess the final result,
neither the procedure for its achievement nor

the expended efforts

~ LN’[‘“\" (' Lﬂ NS
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Assessment of Scientific Effectiveness

Until the beginning of the 20th century, when a small number of
people were engaged in Science, the contribution of a scientist
was actually evaluated only by meaningful qualitative criteria.
The mechanism for such assessment remained unknown and not
quantified, but everyone intuitively admitted that the personal
contribution of Gauss and Chebyshev to Mathematics, Newton
and Einstein to Physics, Mendel and Vaviloy into Biology was so
significant that it exceeds the contribution of other researchers
in the corresponding fields of Science.

A E
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Assessment of Scientific Effectiveness

When Science became a quite massive activity,
the existing qualitative criteria for evaluating @

were not sufficient, therefore, the ever more
insistent requirement of time was the need for
assessment using quantitative parameters.

Assessment of Scientific Effectiveness

importance when it comes to different kinds

of encouragement for both researching teams

and individual scientists (budget funding and grants
for carrying out research, various promotions in the
form of awarding honors, medals, titles etc.)

Such objective assessment gains the particular :
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Assessment of Scientific Effectiveness

Generally, there are no objective quantitative criteria
for assessing the quality of a particular researcher or
a research team. Thus the new branch of science -
Scientometrics - has recently emerged. @
The main indexes of Scientometrics are

different statistical indicators __ St

of scientific activity, dynamics

and productivity of a researcher
or a research team (organization).

Assessment of Scientific Effectiveness

of scientific effectiveness is the

One of the most important indicators
researcher's publication activity @
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Assessment of Scientific Effectiveness

Main parameters of publication activity:

- number of scientific articles (annual, 5-year, overall)
- number of quotes (annual, five-year, overall)

- the Hirsh-index (aka h-index) indicating that @
a scientist has at least «h» works, which have

equal or more than «h» references

- i-10-index - number of works for which ey
there are more than 10 links L
- total number of scientific articles in foreign ===
and domestic journals, which are included into
international databases, in particular Scopus,
(Elsevier) and Web of Science (Clarivate).

Assessment of Scientific Effectiveness

Such indicators are automatically determined in the
researcher profiles (in Google Scholar, Scopus, Web
of Science databases) and give a generalized visual
representation of his (her) contribution to Science.
These bibliometric profiles are regarded as portfolios
of scientists and teams that contain ordered lists of
their works, citation charts, citation indexes, etc.
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Assessment of Scientific Effectiveness

The most popular and accessible is '
a free international Google Scholar
Go

database having the most significant J gle
regional, thematic, linguistic, visual e
coverage. It allows generating the scientists’ so called
«bibliometric portraits» via indexing the full-text
scientific publications of all formats and disciplines.
The scientists themselves are responsible for

reliability and accuracy of the information
provided in their personal profiles.

Assessment of Scientific Effectiveness
Albert Einstein's Google Scholar profile

Albert Einstein m C.U t{lk‘ (|

i of Mvenced udiot, Friewdls

bind “on o
o 1
' 2Enah

O e MOvemart of sl SN
N T ol e neiic Feexy of ten

2 Sokradynan ik dovegar Kiper

111



Assessment of Scientific Effectiveness

The majority of scholars recognize two
databases: Scopus and Web of Science.

In Scopus the scientist's profile is created
automatically if he (she) has published at least
one article in an edition that is indexed by this
database. But the profile will be viewable only
when this author has more than one article.

Scopus

Tho largest abstract end citation database of peer-reviowed
literature fram more than 5,000 publishers

Assessment of Scientific Effectiveness
Scopus profile

Author details
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Assessment of Scientific Effectiveness

In Web of Science an author can create a profile
only in case if his (her) institution (University,
laboratory, library) has access to this database.

- L e T
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Publication of Research Results
The journals which are indexed in these databases are

considered the most reliable and influential
peer-reviewed world's scientific editions.

Therefore, creating scientific content for these
journals is a highly competitive intellectual activity
and the procedure of «blind» peer-reviewing is one

of the most important elements of publication process.

| THOMSON REUTERS &

Scopus

113



Publication of Research Results @

Unfortunately, some authors don't fully realize

the responsibility, so their articles are often rejected
by the editors because of mistakes

and drawbacks which are made while

preparing the articles.

This problem refers not only to the

inexperienced beginner researchers

(undergraduates, postgraduates)

but also some respectable scientists.

Publication of Research Results

No author is able to identify and correct all errors
at the stage of writing manuscript, so it is important
to understand what can be the cause of denial.

Why? Oh, Why? What have I done wrong?
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Publication of Research Results @

Let's discuss the most common and widespread
mistakes, the avoidance of which should increase
the manuscript's chances for successful publishing.
We have formulated some helpful tips for authors.

«

k)
7

TEA

Publication of Research Results @

Tip #1. Choose the appropriate journal

Choosing the appropriate journal can significantly
increase the manuscript’'s chances for being admitted
for publication and secures access to the target
audience. Remember the respectable peer-reviewed
journals NEVER popularize knowledge «about everything
in the world». They are mostly specialized - so printed
for the limited amount of professionals in the certain
branches of knowledge. Choose the  The Science

) _ J ) of Everythin
Journal which is best corresponding A

to the problem of your research.




Publication of Research Results @

Tip #1. Choose the appropriate journal

We don't advise sending manuscripts to the journals
which «guarantee» publishing your article «quickly»,
«cheaply», and «qualitatively» at the same time.
Life experience witnesses that at least one

of these elements will furn out impossible : (((

Publication of Research Results @

Tip #1. Choose the appropriate journal

If such elements as «quickly» and «cheaply» are quite
subjective, the element «qualitatively» mostly
presumes publishing articles in the journals

indexed in Scopus and Web of Science databases.

Google

Scholar
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Publication of Research Results @

Tip #1. Choose the appropriate journal
For example, let’'s assume that we want to publish

our article in a journal which:

- is devoted to the problems of linguistics
- is indexed in Scopus database '
- is published in the Eastern Europe |

- is absolutely free. @ @

_____ We recommend carrying out search by means
SIR of the specialized online service platform
k- ] SCImago Journal & Country Rank, which ranks

T the journals indexed in Scopus.

Publication of Research Results @

Tip #1. Choose the appropriate journal

In any browser type the key-words
«scimago journal search», then go to this service

scimago joumal search

Beeo

0005 |

SJR - Jounal Search - SCimago

Wps My SCimago) .camijowrnaiseanch pnp v [EpeEsecT™ 3Ty [Tpaklaly

20 by: Scimage Lab Powared by Powered by scopus Fa

SJR - Journal Search SPIE
VWEEAS Trancacbhons on “ocoeedingt of SHE hi
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Publication of Research Results @

Tip #1. Choose the appropriate journal
At the Home Page select the section Journal Rankings

§IIg
JoumalRenkings  CountryRankings.  VizTools  Help  Apobutis

SJR

Scimago Journal & Country Rank

Publication of Research Results @

Tip #1. Choose the appropriate journal
In the Journal Rankings we re proposed to select:

SJR  scimago Joumnai & Country Rank

Home Journal Rankings Country Rankings

All subgect areas All subject categories All regicns / countries

Only Wo Jourma

We can also tick the additional options enabling
choosing the journals which:

- profess open public access policy

- are published only as electronic objects

- are also indexed in Web of Science database
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Publication of Research Results @

Tip #1. Choose the appropriate journal

Then we tick those options which meet all our requirements:

- T —
r‘f o .fvav"))t“!‘\u ot o "'!o.w S ;S
lc:-.r!rx,gfz:- ~‘-n. wrﬁ-u :“’"’i’xlf f "ﬂm

Home Joumal Rankings Country Ranking

Language and
s and Humanities Linguistics Eastern Europe

Publication of Research Results @

Tip #1. Choose the appropriate journal
The platform finds the journals meeting our requirements.
Here we can see the journal's title, h-index, location and
other related information. «Open Access» journals are
marked with the image of an unlocked orange lock.
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Publication of Research Results
Tip #1. Choose the appropriate journal

Remember, according to SCImago ranking
all journals are conditionally divided into
four main types (quartiles) - green (Q1),
yellow (Q2), orange (Q3), and red (Q4).
The most impactful journals belong to the
first (green) quartile, the least influential -
to the fourth (red) quartile.

Publication of Research Results @

Tip #1. Choose the appropriate journal

We choose the journal "Studies of Second Language
Learning and Teaching” because it is humanitarian,
linguistic, with Open Access, published in the Eastern
Europe (Poland, Adam Mitskevych University Press).

Studies in Second Language Learning and Teaching &

ounts Pt af { Potat 3
Subject Area and Category | :
Ll ' "l ' .

Publisher WQum
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Publication of Research Results @

Tip #1. Choose the appropriate journal

Here we can also visit the online forum where one
can discuss the matters connected with the process

of publication in this journal. 5 s e s o |

We notice that this journal is a specialized edition
in Two subject categories -

«Education» and «Language

and Linguistics» but the

articles published in these

categories are ranked in

different quartiles (Q1-Q2)

Publication of Research Results @

Tip #1. Choose the appropriate journal

The articles from «Education» category belong to the
second (yellow Q2) quartile, at the same time the
articles published in the category of «Language and
Linguistics» are ranked in the highest (green Q1)
quartile. So if the author devotes the articles to the
matters of «pure» linguistics, the publication will get
to Q1, if he considers the matters of teaching
language methodology, the article will get t
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Publication of Research Results @

Tip #1. Choose the appropriate journal

Finally we are parting with the platform SJR and go
directly to the official web-site of the chosen journal.
STUDIES IN SECOND LANGUAGE LEARNING AND TEACHING Yes! It fitsl

)

JJL

RO MECDE et sT
SRR G AR TOee

At the Home Page we recommend reading description
of its scientific areas and reassure that the theme of
your article corresponds with the journal subjects.

Publication of Research Results @

Tip #1. Choose the appropriate journal

Here one can find additional confirmation that the journal
is indexed in Scopus and other popular scientometric

databases and see the journal's Digital Object Identifier
(DOI) and International Standard Serial Number (ISSN)

IKDEXED 1N

SCORUS: Wb af Scmios Dmmrping Soarrs Cestion Indes

|, Earopwan Pelwrerce Iadex for the Humamitios {E30
s Irformat o Comter [TRI ) index
a e, Contral aed Cavtern European Orcine Loy
s SR
ICEEOLE The Comired Luropeen Jowrned of Social Scasttes anx
SEM: SN SN0 o INEN: 2O 10
Humewytes (CEISHE The MUA it

MLA Berectory of Periodizah; EDSCO; Unpabax Alntrecty AMINCLES ARE UDCEMSED UMSEN & CREATIVE COMMONS

Derectory of Cpes fcowss Jour nady (DOGTE WorkiCs) m
(200% -F
JOURNLL METRICS:
(
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Publication of Research Results @

Tip #1. Choose the appropriate journal

Then it is advisable finding out the requirements
regulating the main steps of future articles’ writing
and editing. In the section (For Authors) one should
carefully study (Author Guidelines).

It will ease your work greatly.

Homw » For Authors

INFORMATION FOR AUTHORS

Interested in submitting to this journal? We recommend tt
journal's section policies, as well as the Author Guldelines
submitting or, if already registered, can simply log in and

Publication of Research Results @

Tip #1. Choose the appropriate journal

We can also reassure ourselves

that the chosen journal POLIGIES
professes the policy of
Open Access. Find the
corresponding section and
read «Open Access Policy».

= Focus and Scope
Section Policies
Peer Review Process
Open Access Policy
Publishing ethics
Reviewers

Journal Statistics
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Tip #1. Choose the appropriate journal

If the journal positions itself as
a «free of charge» edition, in this section
one can surely find something like this text:

For articles published in SSLLT there
are neither article submission charges

nor article processing charges whatsoever.
Publication in SSLLT is entirely free.

Publication of Research Results @

Tip #1. Choose the appropriate journal
So we have fulfilled our task,

We have found the journal meeting all the requirements:

devoted to the matters of Linguistics |Zl

indexed in Scopus and WOS bases lZI

absolutely free
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Tip #1. Choose the appropriate journal
Having considered the preferable journals we must also
discuss the journals which aren't worth dealing with.
These are so called «predatory editions» which support
the open access policy and pretend to the status of real
scientific journals but factually profess the practice of
unfair publishing. These journals aren't very squeamish

and usually publish ——
low-quality articles JAWS WARNING!!

of pseudo-scientific /A PREDATORY
character, which often my
. JOURNALS

show signs of plagiarism.

IR BE N MY

Publication of Research Results @

Tip #1. Choose the appropriate journal
Some indications of a typical «predatory journal»:

- quick admission of articles for publishing with

WARNING!!

- excessively wide scope of scientific disciplines;

minor (or even without) reviewing;
- non-transparent pricing policy;

- inconsistency of the articles’ content to the
declared subjects of journal;

- publishing policy is outlined in a flashy, loud,
sometimes illiterate language;
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Tip #1. Choose the appropriate journal

Some indications of a typical «predatory journal»:

- ads posters play with «all colors of rainbow»,
have very aggressive and tasteless design;

DON'T WORRY |11 WE CARE FOR YOUR PAPER W A RNIN GI Il
HWARE vOuUm BLCCLD MY TO THE WORLE COMMUNITY

MG IMPALT VALVME OF YOUR PAFS

GOOD NEWS FOR AUTHORS l
Submit Twe articlas In singis articla price JA N )
’ ' t " " ' ’ (LTRY

50%OFF N\

Publication of Research Results @

Tip #1. Choose the appropriate journal

Some indications of a typical «predatory journal»:
- inclusion into the editorial board non-existent scholars;
- permanent publication of articles with signs of plagiarism;
- aspiration to be externally similar to

v]l/elll-knofwn world scienfidfic jo;lr'nals: | WARNINGI!I
- false information regarding the actua “

territorial location of the journal;

- publication of correspondence JAWS

conferences proceedings; g \__

- severe limitation on the volume of one article;
- incorrect or illegal use of ISSN and DOT;

FITER B
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Tip #1. Choose the appropriate journal
Some indications of a typical «predatory journal»:

- missing or fictional Web of Science impact-factor
or Scimago ranking;

- lack of clear policies on the use WARNINGI!
of copyright objects and licenses; ————
- unusually small or large price for JAWS

publication of one article;
- primitive hand-crafted looking \""
web-sites with plenty of errors;

D\ \

Publication of Research Results @

Tip #1. Choose the appropriate journal

Some indications of a typical «predatory journal»:
- one-way communication (mostly e-mail address from
which it is impossible to identify the sender);

X| 123456789@yahoo.com

WARNING!!!

hot-funny-girl@gmail.com .

X

AW
X| ds96QW76jhg@ukr.net A\._
X

gimme-all-your-money@i.ua
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Tip #1. Choose the appropriate journal

Some indications of a typical «predatory journal»:

- persistent dispatching of spam e-mails
containing publishing proposals

Gowi p—  \\/ ARNING!!

Call for Papars from American Jourral of Edw “hilt
tow's AR LT )

... >rican Journal of
Educational ===
Research -

Publication of Research Results @

Tip #1. Choose the appropriate journal

If you come across proposals from such editions,
we recommend paying no attention to them at all.
Don't even send them your negative responses.

If they understand that attracted your

attention, they will start spamming you.

Both Scopus and WOS regularly publish

lists of journals which were excluded

from these databases. If the journal

from this list continues positioning i1‘sel1‘bif‘“"b
as a «true» scientific journal, you can

calmly regard it as «predatory».
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Tip #1. Choose the appropriate journal
A list of journals removed from databases:

DOAJ: journals added and removed
Removed Faied SUDMIL & reapalicanor

+ A list of journals removed from DOAJ from 1st January 2014

A joumal may be removad from COAJ for the followirg raasons

Journal & no longer Opan Access: Inactve (has not pubished in the last calender year), Has not published
Suspactad advonal msconduct by publishes. Jourral not adhanng to Bast praches

# Jounal Tide [1SSN

junata: Jumal Studia siamea
Cultural Review

U RIESED: Ravistz Internaciona de Estudios soore Sistemas Educatvos

Publication of Research Results @

Tip #1. Choose the appropriate journal

Here you can see the links to the lists of journals
professing unfair publishing practices:

http://beallslist.weebly.com/standalone- journals.html
https://docs.google.com/spreadsheets/d/
183mRBRqgs2 jOyPOgqZWXN8dUd02D4vLO
Mov_kgYF8HORM/htmlview?pli=1

https://elibrary.ru/titles.asp?risc=2&sortorder=0
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Tip #2. Don't hurry with submitting your articles

Some inexperienced authors may submit so-called
«raw» manuscripts to the editorial office, hoping

that they will have an opportunity to correct errors
after receiving feedbacks from editors and reviewers.

Publication of Research Results @

Tip #2. Don't hurry with submitting your articles

All respectable foreign scientific journals invite reputable
scientists as peer-reviewers. Their work is a highly-paid one
(it may be one of the reasons for pubhcatlons high cost).

— —

Basing on their gr'eaf experlence peer-reviewers are
supposed to identify «deep» strategic errors, rather
than correct the mistakes which lie «on the surface».
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Tip #2. Don't hurry with submitting your articles

Therefore, we advise multiple re-reading your manuscript
at different times and in dif ferent circumstances.

It may reveal the most obvious drawbacks and mistakes.
It is also desirable to show the manuscript to your
colleagues exploring the similar scientific field.

Their «fresh glance» may be very helpful.

Publication of Research Results @

Tip #2. Don't hurry with submitting your articles

Other inexperienced authors submit their manuscripts
simultaneously to several journals, hoping that at least
one of the attempts will work. That won't do!!l
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Tip #2. Don't hurry with submitting your articles

This is a very harmful and even forbidden practice,
because if one and the same manuscript is published
by several journals, there may be confusion with
article citation, as well as copyright problems.

Such practice leads to reputation losses for both
the scientist and the journal.

Publication of Research Results @

Tip #3. Get to know the journal's subjects,
scope and author guidelines
Understanding the journal's recommendations for
potential authors may greatly increase your chances.
Publishers complain that over 20% of manuscripts
do not meet the journals' requirements for editing
text, drawings, graphs, tables, links, etc.
What's wrong with this formatting?
] ST WRONG
FORMATTING !l
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Tip #3. Get to know the journal's subjects,
scope and author guidelines

If the subject of your investigation does not meet

the journal target audience expectations, if the

manuscript is not structured and formatted

in accordance with the accepted layout rules —

the editor can reject this

manuscript without even

allowing it to the stage of

expert assessment, but

only on formal grounds.

Publication of Research Results @

Tip #4. Create positive first impression

The manuscript title and abstract are the most important
components, since they are the first elements to be seen
by the journal experts. Therefore, the title should clearly
reflect the main ideas of your research, and the abstract
should give the clear idea of the research purpose, scope,
key problems, methods used, data selection prmcnples main
theoretical and practical results, S e i

while reflecting your personal

contribution to the general

scientific theory.
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Tip #5. Your manuscript must be professionally
edited and professionally translated (!!!)

While writing an article for a respectable scientific journal
it is not worth saving money on professional editing and
translation. Before ?e’mng to an expert evaluation, the
manuscript is initially considered by the editorial board.
According to Scopus from 30% up to 50% of articles are
rejected by editorial boards because of «bad» scientific
language - serious spelling, grammar, stylistic mls‘rakes
amateur (machine) translation, poor ,
formatting. Properly written text,

especially in English, will be clearly

and correctly understood, and will

also produce positive impression on

the journal’s editors and experts.

Publication of Research Results @

Tip #6. Always send a cover letter
along with the manuscript

A good cover letter gives the author an extra
opportunity to convince editors that the research
is worth paying attention. Some inexperienced
authors consider it sufficient to insert in the
cover letter just a fragment of the abstract.
That won't do.
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Tip #6. Always send a cover letter
along with the manuscript

A convincing cover letter must prove the manuscript
significance for the target audience of this very
journal. We propose limiting the size of your cover
letter by half the page. If other colleagues-scientists
gave favorable reviews about your research, we also
recommend adding them as supporting documents.

Publication of Research Results

Tip #7. Treat seriously the reviewers' comments
Editors make decisions on admitting, rejecting or
directing the manuscripts for additional revision
basing on the experts recommendations. They may
require both minor and significant corrections, so
the revision procedure may consist of several rounds.
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Tip #7. Treat seriously the reviewers' comments

Several key rules for working with expert comments:
- examine carefully all expert comments;
- adhere to the terms given by the editorial board
for the mistakes correction;
- respond to all comments, even those that you
do not agree;

Publication of Research Results

Tip #7. Treat seriously the reviewers' comments

Several key rules for working with expert comments:

- while submitting a corrected version, make a list of
corrections, so as not to force the expert to re-read
the entire manuscript once again;

- you must not blindly accept all the comments, but you

must explain your point of view, trying to convince
the expert in your rightfulness.

|‘_

_.}l
k

—>|
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Conclusion

Modern peer-reviewing becomes more thorough
and rigorous. Leading scientific journals with high
impact-factor accept from 10% up to 40% of the
manuscripts. Even experienced scholars sometimes
may be rejected by editorial boards.

If it happens to you, you must carefully examine all
mistakes, analyze all comments.

Perhaps, after the corresponding .

revision, your manuscript will be

accepted for publication.

THE END OF THEME FIVE

1 D
FONTIMOED .




Common mistakes encountered
in scientific research

Theme Six

Glossary

Words (word combinations, phrases)

Translation

novice researcher

JIOCJIHUK-IT0YaTKIBEIb

insufficiently motivated

HEIOCTAaTHLO MOTHBOBAaHUN

«pet» problems

ynro6JieHa npobieMarrka

«fads» and «vogues» in science

MOJTIH1 HayKOB1 3a0araHnku

vague and doubtful perspectives

HEYITKI Ta CyMHIBHI EPCIIEKTHUBU

«unresearchable» problems

npobJieMa, sIKy HEMOXJIUBO JOCIIUTH

ambiguously defined

HEOHO3HAYHO BU3HAUYEHUU

«blind» data mining

HAKOIIMYCHHA JaHUX HaBMaHHsA

inclusion and exclusion criteria

KpUTEpii 3aTydeHHs / BUKITIOUEHHS

«luck favors the well prepared»

«BJava JJIOOUTH M1ATOTOBICHUX)

priceless in helping

HEOLIIHEHHO ITOMIYHUM

to point out weaknesses (limitations)

BKa3yBaTH Ha CJIA0KOCTI (0OMEXEHHS )

size of the study sample

PO3MIp BUOIPKU JJIST TOCITIKEHHS
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refutation of the existing theories

CIPOCTYBaHHS ICHYIOUHX TEOPiii

to narrow down the research topic

3BY>KYyBaTH TEMY JTOCIII>KEHHS

cause-and-effect statement

MPUYUHHO-HACITIIKOBUI 3B’ SI30K

experimenting with animal subjects

JOCTIAN (EKCIIEpUMEHTH ) Ha TBapHUHAX

descriptive statistics

OIMNCOBA CTATHUCTHUKA

inferential statistics

JIoT14Ha (Ta, 110 BUBOJUTHCS) CTATUCTHKA

to provide a reader with a context

HagaBaTu HCO6XiI[HHﬁ KOHTCKCT

to take the responsibility

Opatu Ha cebe BIIMOBIIAJILHICTh

to drift from one thought to another

NEPECKAaKyBaTH 3 JYMKH Ha 1HIIY IYMKY

a well-versed reader

n00pe 0013HAaHUN YuTa4d

to inspire a sustained discussion

MIPOBOKYBATH TPUBAILY JUCKYCIIO

manipulations with raw data

onepaui'l' 3 IOYaTKOBHMMH JaHNMU

to be of primary importance

MaTH NEePIIOYEPTrOBY BaAXKIIUBICTh

to yield different results

OTPUMYBATH 1HIII (BIMIHHI) pe3yJIbTaTU

to be aware of recent developments

3HATUCA Ha HaﬁcyqaCHiHlHX JOCATHCHHAX

to provide with pre-set templates

HaJIaBaTH I'OTOBI1 IA0JIOHU

to proofread a scientific paper

«BUYUTYBATH» HayKOBY pOOOTY

a full-blow literature review

BUYEPIHUHN OIS JKepel (JiTepaTypu)

mistakes uninstalling procedure

MpOoLEAypa BUIIPABICHHS IOMUIOK

refutation of the existing theories

CIPOCTYBaHHS ICHYIOUUX TEOPii

cause-and-effect statemnet

MPUYUHHO-HACITIIKOBUH 3B’ 30K

to conduct a survey

IMPOBOAWUTH OIMMUTYBAHHA

to experiment with animal subjects

IIPpOBOJHUTHU I[OCJ'IiI[I/I Ha TBApHHaX

observations in the natural environment

CIIOCTEPEKEHHS Y TPUPOJIH. CEPETOBHUIIII

a standard deviation

CTaHJapTHE BIIXUJICHHS BiJ HOPMU

to confirm (reject) an original hypothesis

MITBEPIUTH (CIIPOCTYBATH) TIOTE3Y

to put in much time and effort

JOKJIaJaTH 0arato 4acy Ta 3yCHiib

to identify the existing blank spots

BU3HAYATH HAsIBHI MporajJnHu

to drift from one thought to another

MIEPEXOAUTH BiJ] OJHIET YMKH A0 1HIIOT
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Common mistakes in scientific research

The research process is fraught with problems and

pitfalls, and novice researchers (after investing
substantial amounts of time and effort into a

research project) often find that:

- their research questions were not
sufficiently answered
- their findings were not interesting enough
- their researches were not of
“acceptable” scientific quality

Common mistakes in scientific research @

These mistakes are usually made during the design
phase, but might also happen during the data collection,
analysis or manuscript preparation phases. Some of the
most frequent mistakes, that novice researchers make
when planning, conducting and writing up a research
project, are described in the lecture.

In addition, hints on how
to improve your research
projects and publications

are suggested. m
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12 common research conducting mistakes

Mistake # 1. Wish to investigate insufficiently
motivated research questions.

We often choose our «pet» problems
that are interesting only to us but not ,:.;‘
to the scientific community at large. :\
Usually, such practice doesn't generate
new knowledge or insight about the
phenomenon being investigated.

! i
g <

-

5

how uninteresting

12 common research conducting mistakes

Mistake # 1. Wish to investigate insufficiently
m motivated research questions.

The research process involves a significant investment
of time and effort on the researchers’ part, so the
researchers must be certain (and be able to convince
others) that the research questions they seek to
answer in fact deal with real problems e

(and not hypothetical problems) that ‘
substantially affect science and have ‘\“

not been adequately addressed . %4
in prior research. - =




12 common research conducting mistakes
Mistake # 2. Wish to pursue the latest «fads» @

and «vogues» in science.

Another common mistake is pursuing «fashionable»
topics with limited shelf life. A typical example is
studying technologies or practices that are very
popular today but

have vague and

doubtful

perspectives

in future.

12 common research conducting mistakes
Mistake # 2. Wish to pursue the latest «fads» @

m and «vogues» in science.

Any profound research takes several years to complete
and publish. It's possible that popular interest in these
fads may die down by the time the research is done
and submitted for publication.

A better strategy may be ‘

to study «timeless» topics

that have always persisted

through the years.




12 common research conducting mistakes
Mistake # 3. Attempt to investigate
«unresearchable» problems
Some research problems can't be answered adequately
based only on observed evidence, or using imperfect

but currently accepted methods, procedures, tools,
or technical means.

Problem - how to build
cities on Mars ?

UNRESEARCHABLE —* ¢
TREMENDOUS PROBLEM lp-dg

12 common research conducting mistakes
Mistake # 3. Attempt to investigate
m «unresearchable» problems

Such problems are best avoided.
Most of the tremendous, ambiguously defined
«unresearchable» problems can be modified or
fine tuned into several smaller well-defined and

solvable problems which may be helpful when it
comes to researching global problems in future.

How to create heat-proof materials? o
How to make a reliable space-suit? RESEARCHABLE

How to weld in vacuum space? SMALLER PROBLEMS




12 common research conducting mistakes
Mistake # 4. Wish to use «favoured»
research methods. @
Many researchers have a tendency to recast

a research problem so that it is amenable to
their favorite research method (e.g., survey research).

This is an unfortunate trend.
Research methods should be
chosen to best fit a definite
research problem, and not

12 common research conducting mistakes

Mistake # 5. «Blind» data mining.
Some researchers have the tendency to collect
data first (using instruments that are already available),

and then figure out what to do with it. If researchers
jump into data collection without

any elaborate planning, the data = Elephant
collected will likely be irrelevant, SN i |
. A i's a £y |" A .’ | lII\
imperfect, or useless, and their IR

VAR A
W

data collection efforts may be
entirely wasted (like in the old -
parable about six blind wise men) aswae! | 7o)

- WY :‘ %
o l\ e
{ - .
‘ , g-i:.f.“ %
il (¥ ¥
I's i
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12 common research conducting mistakes
Mistake # 5. «Blind» data mining. @
M Note that data collection is only one

step in a long and elaborate process of planning,
designing, and executing research.

A series of other activities are needed in a research
process prior to data collection. An abundance of data
cannot compensate the shortages [ = ()
in research planning and design, and B 23
particularly, the lack of interesting

research questions.
[s this the place to learn about mining?

12 common research conducting mistakes
Mistake # 6. Failure to carefully examine

the literature for similar prior research @
«Everything new is well-forgotten old» (proverb)

What novice researchers often fail to realize is that
the investigated questions are unlikely to be new,
because other scientists had frequently made certain
attempts to investigate them in the past. Of course,
you may have a new variation of the question, or you
may use a new methodology or examine a new sample,
but it should always be assumed that the core question
in some form is likely to have been studied previously.




12 common research conducting mistakes
Mistake # 6. Failure to carefully examine
the literature for similar prior research @
The first job in the research design process is
to exhaustively pursue, find and then catalog WHAT
has already been published. On finding this information,
it is critically important to read in detail the discussion

sections of similar articles, where most researchers
speculate on what needs to be accomplished next in

IDENTIFYING
GAPS

\.

12 common research conducting mistakes

Mistake # 7. Failure to critically assess
the prior literature

There is an old proverb that says:

«those who forget history are doomed to repeat it»
and it is applicable to research as well. Investigators
who repeat work previously done and do not recognize
prior efforts are likely to find their work ineffective.
Even if you systematically accumulated and categorized
the literature concerning the problem,

the next step is to critically assess

these publications trying to find out

WHAT could be improved.
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12 common research conducting mistakes

Mistake # 7. Failure to critically assess
the prior literature m

Select for reviewing 10-15 latest articles on a topi
(published in the most respectable journals).
Make a critical analysis of them, presenting

both the good and bad points. Then include

these critical remarks in the introductory

section of the resulting manuscript in order

to justify why the study was needed and

what you as a researcher did better than

previous researchers.

12 common research conducting mistakes

Mistake # 8. Failure to specify the inclusion

and exclusion criteria for your subjects
A common omission from many researches is the lack of

research subject specifications, e.g. the inclusion and
exclusion criteria. Listing these criteria helps other
researchers to understand why current results might
differ from other published studies. For example:

- your sample group might be younger,

- or might be from a different region,

- or have a different ratio of males to

females than were used in other research studies.
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12 common research conducting mistakes
Mistake # 8. Failure to specify the inclusion@

and exclusion criteria for your subjects

!I!' i Even if you have the inclusion and exclusion
criteria, be sure that you actually follow these criteria
in selecting subjects for the study. If you are not sure

how to develop a list of inclusion and exclusion criteria

for a specific research question,
look at prior research and use criteria

ORBOE

L

that other researchers have specified.

12 common research conducting mistakes

Mistake # 9. Failure to write and stick
to a detailed time-line

A detailed time-line or Gantt chart is an essential
feature to include in a scientific research protocol,
where every step of the research should be noted

in the time-line. The problem with novice researchers
is that they lack experience and cannot estimate
realistically the time needed to achieve a specific task.
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12 common research conducting mistakes

Mistake # 9. Failure to write and stick
to a detailed time-line

A time-line is a critical and important overall feature
in different studies, and failure to create and follow
the time-line is a common mistake that is frequently

made in research. Good researchers make a time-line
plan that includes critical benchmarks along the way.
They post it on the wall

to see and stick to it!

WATCH YOUR
TIME-LINE

12 common research conducting mistakes
Mistake # 10. Failure to have a detailed written draft

Novice researchers often begin research without
completing any draft. Even if you have a draft,

you need to present it to a peer group @
(hopefully with moderate research experience)

with the request that the group provide critical
comments and suggestions for improvement.
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12 common research conducting mistakes
Mistake # 10. Failure to have a detailed written draft
i There is an old saying @
" «luck favors the well prepared».

In the field of research, being well prepared

means that a well thought out, detailed written

draft is available and consulted frequently
while conducting a research project.

f ‘— * I [T 1
LS Fem

S, - .
« . dm' N WRC e

12 common research conducting mistakes

Mistake # 11. Failure to use an appropriate
statistical methodology
When the project's data analysis phase starts,

it is critical that an appropriate statistical
methodology be selected and implemented. @

Here a statistician is priceless in helping to

conceptualize the analytical methodology
that F =
should

be used.
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12 common research conducting mistakes

Mistake # 11. Failure to use an appropriate
m statistical methodology

Typically an experienced researcher will consult

a statistician for advice both before beginning the

research and after the data has been collected.

In many ways, the statistician

serves as an outside auditor

attesting to the diligence and

honesty of the research
process and analysis.

12 common research conducting mistakes

Mistake # 12. Failure to point out @
the weaknesses of your own study

Some novice researchers mistakenly believe
that if they point out the weaknesses of their
study it will reflect poorly on their work.

The opposite is true !ll The studies are requured
to be critically examined, =

so pointing out the limitations

of your research simply makes

this process a bit easier for

your colleagues.
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12 common research conducting mistakes
Mistake # 12. Failure to point out
m the weaknesses of your own study

Remember - nobody expects instant perfect results
that clearly prove or disprove certain hypothesis.
Science rarely works that way, because even a perfect
experiment is often “The realities of

compromised by the .. | life do not allow
\ themselves to

REALITIES OF LIFE QR beforgotien.

Victor Hugo (Les Misérables)

12 common research conducting mistakes

Mistake # 12. Failure to point out
m the weaknesses of your own study
REALITIES OF LIFE
- You may not have access to the ideal solvent or
piece of analytical equipment.
- Your experimental means may be very expensive,
limiting the size of your study sample.
- You may not have the possibilities to
perform follow-up measurements
for the optimal length of time.
- And many, many, many others...




12 common research conducting mistakes
Mistake # 12. Failure to point out

m the weaknesses of your own study

These limitations are the realities faced by all of your
colleagues and shouldn't reflect poorly on your abilities
as a researcher. In general, hiding your mistakes or
obscuring them with the hope

that no one will notice -

is not a good policy.

Keep in mind that

«honesty is the best policy».

Having come to know about the widely-spread @
mistakes and taking into account the hints for

their overcoming, we elaborated the recommended
procedure to strictly follow while conducting your
scientific research - mistakes uninstalling procedure!

153



MISTAKES A

STEP # 0. TAKE THE RESEARCH SERIOUSLY

The entire scientific research process - from defining
the research question to drawing conclusions - requires
the researcher to think critically and approach the
investigation in an organized and systematic way.

If you want your research to lead to the confirmation,
re-evaluation or refutation of the existing
theories, or even to the development of an w
entirely new theory, you must be convinced W05
of the research importance and usefulness. L

o‘il‘“ .

MISTAKES
1

sninstailing. ..

STEP # 1. DEFINE THE RESEARCH PROBLEM

The initial step of any scientific research process
involves defining the problem. IRCEEUE TR

The topic under investigation pmeror - Pollution (X

mustn't be global (pollution). [

If initially it is oo broad, [ ECT RN  |

it must be narrowed down e

info a more concrete issue.  [—G—_—_G—-G" S [

(effects of aerosol products 't,“? 3

on air pollution) —p - Z

154



MISTAKES T

STEP # 1. DEFINE THE RESEARCH PROBLEM

This step also involves reading scholarly journal

articles from other scientists to determine:

- if the question has been already answered;

- the conclusions drawn by other researchers;

- the experiments carried out in relation to the question.

STEP# 2. SET UP A HYPOTHESIS

Hypothesis is a concise, clear statement containing

the main idea or purpose of your scientific research.
A hypothesis must be testable and falsifiable, meaning
there must be a way to test

the hypothesis and it can HYPOTHES,S

either be supported —

clear |
or rejected based conéi s
on examining data. testable -

falsifiable
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STEP# 2. SET UP A HYPOTHESIS

Crafting a hypothesis requires defining the variables
you're researching (e.g. who or what you're studying),
explain them with clarity and explain your position.
When writing the hypothesis, scientists either make
a specific cause-and-effect

statement about the studied

variables or make a general

statement about the

relationship between them.

STEP # 3. DESIGN AN EXPERIMENT

Designing a scientific experiment involves planning
how you're going to collect data. Often, the nature
of the research question influences how the scientific

e 1

investigations

will be conducted
(e.g., researching
people’s opinions
naturally requires
conducting surveys).
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STEP # 3. DESIGN AN EXPERIMENT

When designing the experiment, the scientists select
from where and how the sample will be obtained, the
dates and times for the experiment, the controls

being used and the other measures needed to carry

out the research. PRO CESS

DESIGN OF EXPERIMENTS (DOE)

(8 325

SPECIFY COLLECT

mnstalln

STEP # 4. COLLECT DATA

During this process, the scientists record the data and
complete the tasks required to conduct the experiments
In other words, the scientist goes to the research site
to perform the S
experiment, [ A
such as a

laboratory or

some other

i
ili %~

setting.




STEP # 4. COLLECT DATA

The experiment’s tasks vary depending on the research
type. For example, some experiments require:

- bringing human participants in for a fest,

- conducting observations in the natural environment,

- experimenting with animal subjects. FHE LABORATORY

BB RAT

“ 4 -
.

-

sninstalling. ..

STEP # 5. ANALYZE DATA

Analysis involves bringing the data together and
calculating statistics. Statistical tests can help the
scientist understand the data better and tell whether
a significant result is found. Calculating the statistics
for a scientific research

experiment uses both

descriptive statistics
and inferential

statistics measures.
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MISTAKES S

STEP # 5. ANALYZE DATA

Descriptive statistics describe the data and samples
collected, such as sample averages or means, as well

as the standard deviation that tells how the data is
distributed.

* Organise
* Summarise
* Simplify

* Describe and present data

MISTAKES o

STEP # 5. ANALYZE DATA

Inferential statistics involves conducting tests of
significance that have the power to either confirm
or reject the original hypothesis.

| Generalise from samples to
populations

'» Hypothesis testing

| Make predictions
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STEP # 6. DRAW THE CONCLUSIONS

After the experiment's data is analyzed, the scientist
examines the information and makes conclusions based
on the findings. He compares the results both to the
original hypothesis and the conclusions of previous
experiments by other researchers.

CoNcLUSION

ol <
—rry

STEP # 6. DRAW THE CONCLUSIONS

When drawing conclusions, the scientist explains what
the results mean and how to view them in the context
of the scientific field or real-world environment.

He also makes his suggestions for future research.
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12 common research writing mistakes @

It is disappointing to see an scientist who,

after putting in much time and effort into conducting
the research, finds his paper rejected by scientific
journals after being judged basing on styling or
linguistic errors, rather than its scientific merit,
Experienced researchers understand that shaping your
research effectively is as important as conducting solid
scientific research. There are

a few common research writing

mistakes you must keep in mind

to avoid unnecessary rejections.

12 common research writing mistakes
Mistake # 1. Failure to provide sufficient
context for the reader
The Introduction section of any manuscript sets the

stage for what follows. This section should provide
the subject’s brief history, with most of the attention
focused on current research. The current research

should be presented in such a way as to clearl
the existing blank spots

in knowledge, at filling which :
your investigation is aimed.
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12 common research writing mistakes

Mistake # 1. Failure to provide sufficient
context for the reader

M This section must present your work as relevant,
important, and interesting to the reader. Here it is
time to explain how your experiment will help to solve
the Problem. In any case, you must present your work
to the audience as a solution to the Problem.
Finally, having a clear understanding of the Problem

and how you are attempting to solve it provides the
reader with a context that makes it easier to follow

the rest of your paper. PROBLEM — SOLUTION

12 common research writing mistakes
Mistake # 2. Failure to emphasize on WHY
the problem under discussion is so IMPORTANT

The Introduction sets the tone of the entire paper.
Authors often utilize this section to talk about the
objectives of the study and explain the problem they
are addressing. But many authors leave it up to the
reader to understand WHY the kw“v 80‘1
problem is so serious, important,

and challenging.
It is a big mistake... ha, ha, ha... S[m[]ljs:)




12 common research writing mistakes
Mistake # 2. Failure to emphasize on WHY
the problem under discussion is so IMPORTANT

m Authors must take the responsibility of
convincing the reader about the problem gravity.

Give detailed arguments to explain, why it is a difficult
problem to solve, how the current solutions are falling
short to solve it, and what makes your solution so

compelling. Explaining the challenges {1iYe) @
faced in solving the problem is also NEE |

a good way to intrigue the reader. ‘UJ; “/ \ |

12 common research writing mistakes
Mistake # 3. Failure to focus on
the primary research question
Unnecessary information like why you used a particular
software to create pie-charts, or explaining well-known
fundamentals of a topic when the majority of your

readers are already well-versed with it, are easy
ways to make people lose their interest in your work.

o
INFORMATION
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12 common research writing mistakes

Mistake # 3. Failure to focus on
the primary research question

The longer the research paper, the more challenging
it becomes to keep readers engaged until the end.

It is easy to drift from one thought to another, but
a strong research question is always at the center !l

¥
i}lg{ i‘% ;*: ' ’ ‘ ‘
e ——

12 common research writing mistakes
Mistake # 3. Failure to focus on

Wi the primary research question

Authors must note that their question should be
intriguing enough for those in the same field of study.
All supporting statements, first of all, should help
with answering this very primary research question,
at the same time,

inspiring a sustained

discussion around it.




12 common research writing mistakes
Mistake # 3. Failure to focus on

i the primary research question

Even if you want to present some good ideas,
but they don't relate directly to the answer
to your primary research question, _—%
it's best to keep them for another day.
|
‘ s rper‘s?ac:ﬂr‘cyh
secondary question
research

questions

12 common research writing mistakes
Mistake # 4. Incorrect presentation of raw data

Many studies require manipulations with raw data.

If it's possible, you should provide access to your

raw data to let the readers determine whether your
calculations, transformations, and other manipulations
with data were appropriate and accurate.

=_

== i~ .I‘.
accessible raw data correctness checking
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12 common research writing mistakes
Mistake # 4. Incorrect presentation of raw data

Transparency is an important part of the process,

but remember, only those deeply interested in your
calculations (usually others working in the same field
whose own research correlate with yours) may feel
the need to dive into an abyss of your raw data,
sodon't let it become a dlstr'ac‘rlon for everybody else.
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Yes, very interesting .‘ .A;;;f«f',j No, too much data

12 common research writing mistakes
Mistake # 4. Incorrect presentation of raw data

m If there is a great deal of raw data,

it's okay to provide it in an Appendix section or

as an online supplement. As a general rule, the less raw
data you have, the more accessible it should be to the
reader and vice-versa. You can also present your raw
data in a table along with the processed data, but be
careful that you don't end up drowning

the key points in a sea of numbers.




12 common research writing mistakes
Mistake # 5. Failure to enrich paper with
appropriate figures and tables
Using text to describe everything can be boring and
doesn't present your results (data) as effectively as
a table or a figure. Adding figures and tables will also
help you flesh out your results and give them the
emphasis they deserve. But authors often make a lot
of mistakes when formatting figures and tables.
boring effective
presentation g8 presentation

12 common research writing mistakes
Mistake # 5. Failure to enrich paper with
m appropriate figures and tables
If you are unable to decide what would be the
best way to represent your data - tables or figures -
the general rule is that: —

- tables present the experimental results,
- while figures offer a better visualization
when comparing experimental results with
theoretical (calculated) values

or previous works.
—_—
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12 common research writing mistakes
Mistake # 5. Failure to enrich paper with
appropriate figures and tables
- Figures and tables should be numbered in the m
same order in which they appear in your text.
- Use the right size for axis labels
- Make sure your symbols are clear and
it is easy to distinguish data sets.
- Avoid including long boring tables and
add them as supplementary material.
- Regardless of the choice you make,
do not duplicate the information you've
covered elsewhere in the manuscript.

12 common research writing mistakes
Mistake # 6. Incorrect data presentation in tables

Tables are designed to visually present data
that is too complex to describe in text.

When describing your results in the text, stick to the
major points and refer to tables where appropriate.
If the quantitative aspects of your results are of
primary importance, a table allows the reader to easily
locate the exact value

of a measurement without [

having to wade through

descriptive text.
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12 common research writing mistakes
Mistake # 6. Incorrect data presentation in tables

m Do your readers a favor and don't use @

the text to walk them through every line and
column in a table. Instead, describe the trend or point
out one or two important data points, and then use the

tables as a means of providing additional information.

Tables can also help the reader to visualize simple
relationships among groups or var'lables

such as an increasing & . Seroos

or decreasing trend.

12 common research writing mistakes
Mistake # 7. Incorrect data presentation in graphs

Whether to use a table or a graph depends @
largely on the message you are trying to convey.

Where the relationship Tables or Figures?
between values is e |

Tables: numbers

a significan‘r parf of or words in
g columns or rows
the story, a graph is

the better choice. Figures: charts,
graphs, drawings,
photographs, ™
maps, etc,
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12 common research writing mistakes
Mistake # 7. Incorrect data presentation in graphs

m Graphs' main purpose is in visually representing
relationships among values. While it is possible to
determine the value of a specific point on a graph,

it usually requires visually extrapolating to the axis
and then determining the value

based on the scale and range of

values along that axis. @

12 common research writing mistakes
Mistake # 7. Incorrect data presentation in graphs

| i Line graphs are perfect for demonstrating

the nature of the relationship §
between dependent and _
independent variables. @ '
Bar graphs are excellent for displ

differences in results among the groups

(but if the bars look too similar in height, |
a table indicating the significance might

be a better choice).
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12 common research writing mistakes
Mistake # 8. Failure to discuss the down-sides

When discussing the value of your results in the
context of current research, don't just cite those
studies whose results support your own. Don't be
afraid of citing those authors whose studies yielded

different results and suggest why that might be so.

12 common research writing mistakes
Mistake # 8. Failure to discuss the down-sides

m You aren’'t expected to provide a definitive

answer, but you are expected to at least come up
with some ARGUMENTED (reasoned) guesses.
Perhaps you used different experimental design.
Perhaps you used different controls or samples.

Or you have another point of view {""'-Six (ﬂlllE

] —’ l .
It doesn t make you wrong, N %
but it does make you thorough E% -~ ) .
and is the sign of a professional. df o
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12 common research writing mistakes
Mistake # 9. Failure to cite the relevant sources

Many novice researchers do not add relevant
references to support their key arguments.

Most reviewers reject papers that cite references
from a long-time-ago as it is unlikely that no scientific
progress has been made in a particular field ina
couple of years.

12 common research writing mistakes
Mistake # 9. Failure to cite the relevant sources@

"l"ﬁ;j Citing newer researches is a great way to

make a reader sure that your manuscript is up-to-date
and relevant to the current conversation about the topic.
Add a few newer references from top journals to show
how well aware you are about the recent developments.
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12 common research writing mistakes
Mistake # 9. Failure to cite the relevant sources

m Each journal has specific guidelines on

how to cite sources. Make sure you do not take
these guidelines lightly and follow them correctly.
Most journals provide the JAY
prospective authors with Works Cited
pre-set templates to follow [ttt
When Gdd|n9 CITGTIOHS "Effect of Visiting Anlmals on Patient Recovery.”
Hospital Qbservations. 58.6 (2003): 12-18,

To fhe paper Powell, Hope 0. “Implemantation of GIS In Soll

Analysis.” Soil Technology. 47 (2003): 295-308,

Maddox, Alex L., Anna All, and Jamie McNamara,

Ruechel, Jubus, Grass-Fed Cattie, New York
Storey Publishing, 2006

12 common research writing mistakes
Mistake # 10. Failure to use correct scientific language

Getting your paper rejected due to linguistic or

style errors, or because you aren't acquainted

with the latest research, is a waste of time for both
you and the reviewers of the journal where you submit.

Herbicide and Insecticide Use on GMO Crops Skyrocketing
While Pro-GMO Madin Run Interference q

% . .
mserspace  thefeared Ja 13- t
forrmt LP) Samdor Soordnt s Mew Articio Sota Sexoes Soaggrt m ,{p : ' JJL_I A “n? 1 man h

pasave Tan‘,\l"l"k and H% %uz:u.nrr 13 & Sewuson

Proofreadmg and Edmng

pages 143 9. Frodote-thewetiredine-£.
SJ'L'MM X
9'? INot a sentere uJ lm'”‘ here deleglle d/}‘
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12 common research writing mistakes
Mistake # 10. Failure to use correct scientific language

Both experienced and novices researchers, @
must use the correct scientific language when describing
their investigations. If you want to be a good research
writer, you must study and understand the nuances of
the language associated with the scientific process.
Non-native speakers are highly B2 A e,
recommended to get their papers
proofread by a native speaker
at least once before submission.

12 common research writing mistakes
Mistake # 11. Weak structuring of the paper

Unfortunately, the skills that make a good scientist
don't always translate to good writing. It doesn't matter
how brilliant your experiment is, or how groundbreaking
your results are, if your colleagues cannot find logic in
what you've done, your paper is at the risk of bemg
rejected by the scientific| e
community. The key to %
successful writing is
getting the structure

of the paper right.
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12 common research writing mistakes
Mistake # 11. Weak structuring of the paper

The basic structure of a typical research
paper is the sequence of

Introduction,

Methods,

Results, and

Discussion

(sometimes

abbreviated

as IMRAD).

12 common research writing mistakes
Mistake # 11. Weak structuring of the paper

Each basic section addresses a different ob jective:

- in the Introduction section the authors state
the problem they intend to address

- in the Methods section the authors say
what they did to answer the question

- in the Results section the authors say ¥ =
what they observed/investigated ’ x

- in the Discussion section the authors say
what they think the results mean
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12 common research writing mistakes
Mistake # 11. Weak structuring of the paper
i A typical structure provided

for a typical research paper
In the Introduction section the authors:
- State why the problem they address is important

- State what is lacking in the current knowledge
- State the study objectives and the research question

12 common research writing mistakes
Mistake # 11. Weak structuring of the paper

W A typ'cal structure prOVided r: ERYTHING ,’
LJ for a typical research paper JE:¥
typ Sl | REason

\8
In the Introduction section

One should explain the main reasons and background

to the study. What is the research question, and why it
IS important to ask. It is necessary to provide a brief
(not a full-blown) review of the literature as a prelude
to the study. The research question should always be
spelled out and not merely left for the reader to guess.
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Mistake # 11. Weak structuring of the paper
i A typical structure provided
for a typical research paper
The Methods section should provide the readers with
sufficient detail about the study methods to be able

to reproduce the study if it's necessary. The section is
specific concrete technical detailed

12 common research writing mistakes @

12 common research writing mistakes
Mistake # 11. Weak structuring of the paper

i A typical structure provided
for a typical research paper
In the Results section the authors:

- Report on data collection and recruitment .

- Present key findings with respect to the WE:UI A
central research question

- Present secondary findings
(if there are some)

2 J GENOMICS
= AJ l;{ﬂ

This section is typically
straightforward and factual. -"”
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Mistake # 11. Weak structuring of the paper
i A typical structure provided
for a typical research paper

All results related to the research question should be
given in detail, including simple counts and percentages.
Resist the temptation to demonstrate analytic ability
and the richness of the data-set by providing numerous
tables of non-essential results. Finally, make sure your
Results section describes your data and only your data.
This is not the place for discussing the implications of

your results, making assumptions, or drawing conclusions.
Such information belongs to the Discussion section —9

12 common research writing mistakes @

12 common research writing mistakes
Mistake # 11. Weak structuring of the paper

i A typical structure provided
for a typical research paper

In the Discussion section the authors:

- Discuss the main results with

reference to previous research
- Discuss policy and practice of
the results’ implementation
- Analyze the strengths and
limitations of the study
- Offer perspectives for
future investigations
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12 common research writing mistakes
Mistake # 11. Weak structuring of the paper @
Wi A typical structure provided

for a typical research paper
The Discussion section allows the most freedom.
This is why the Discussion is the most ’

difficult to write, and is often the
weakest part of a paper. —

That's why structured and exhaustive
Discussion sections are usually
high-valued by the scientific =—P
journals editors.

12 common research writing mistakes
Mistake # 12, Failure to keep in mind the most

m common research writing mistakes

List of widely-spread mistakes, found by the
journals’ reviewers (to be remembered and avoided):
1) the research question is not specified

2) the stated aim of the paper is tautological or vague
3) the structure of the paper is chaotic

(e.g. methods are described in the Results section)
4) the manuscript doesn't follow the *

journal's guidelines for authors W avo,-d
5) the paper MUCH exceeds the : TS

maximum number of words allowed & e




12 common research writing mistakes
Mistake # 12. Failure to keep in mind the most

m common research writing mistakes
List of widely-spread mistakes, found by the
journals’ reviewers (to be remembered and avoided):
6) the Introduction is an extensive review of literature
7) research methods and instruments are not
described in sufficient detail
8) results are reported selectively * J
(to show them in a good light) - al/ol-d
9) the same results appear both in 5

tables/graphs and in the text v/ e

Mistake # 12. Failure to keep in mind the most
m common research writing mistakes
List of widely-spread mistakes, found by the
journals’ reviewers (to be remembered and avoided):
10) detailed descriptions are provided for results
that do not relate to the main research question
11) in the Introduction and Discussion sections,
key arguments are not backed up
by appropriate references

12) references are out of date or a
can't be accessed by most of readers

12 common research writing mistakes @

s °Void
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Mistake # 12. Failure to keep in mind the most
common research writing mistakes

12 common research writing mistakes @

List of widely-spread mistakes, found by the
journals’ reviewers (to be remembered and avoided):

13) the Discussion does not provide an answer
to the research question

14) the Discussion overstates
the implications of the results

15) the paper is written in poor (&
(non-scientific) English

.
’

e Ojgy

If you avoid all those mistakes, your
research paper should be in good shape !!!




Tests for self-control
Make a proper choice between A, B, C or D variants

Question #1

According to its definition — «constructive methodology»...

A

offers approaches and principles of a certain object or phenomenon investigation

provides theoretical groundings for practical activity

explains processes of modeling and projecting of the concrete object

B
C
D

regulates forms of logical thinking

Question #2

The main components of science are ...

A

«theoretical basis» plus «research and development institutions»

«investigation results» plus «research methodology and techniques»

«theoretical basis» plus «investigation results»

B
C
D

all the above-mentioned

Question #3

The methodological principle of systemicity foresees ...

A

definition of all the relationships of the investigated phenomenon

taking into account external influences and internal interactions

B
C
D

penetration into the very essence without making anything external or subjective

none of the above-mentioned

Question #4

The synergetic approach in methodology foresees ...

A

studying the processes of externally managed organization

emphasis on the investigated system’s static position

underlining the investigated system’s linearity

B
C
D

none of the above-mentioned

Question #5

The axiological approach in methodology foresees ...

A

study of events and phenomena occurring in different countries

determination of a personality’s value attitude to certain phenomena

taking into account over-objectivity and interdisciplinary relations

B
C
D

involvement of research subjects in certain activities
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Question #6

The synergetic approach takes into account unmanaged external factors which include:

A | education content and professional experience
B | family circumstances and upbringing actions
C | staff interrelations and teacher’s social status
D | political situation and level of communication technologies development
Question #7
The introductory part of a research paper usually includes ...
A | research goal, tasks, object and subject
B | research connection with scientific projects, plans and programs
C | methods used for the research carrying out
D | all the above-mentioned
Question #8
The scientific research may be regarded as an actual (up-to-date) investigation, if it ...
A | considers the huge amount of problems with no contradictions
B | uses different methods and approaches for collecting the necessary data
C | corresponds to urgent practical needs and fills in the gaps in theoretical positions
D | shows the author’s scientific achievements in a good light
Question #9

Substantiation of the investigated problem’s topicality foresees ...

A

references to the official documents reflecting the problem importance

characterization of knowledge at enrichment of which the research is aimed

definition of practical needs for improving the investigated phenomenon

B
C
D

all the above-mentioned

Question #10

The research theme usually reveals ...

A

the data which was obtained as the result of investigation

for what reason the problem is under investigation

how the investigation is conducted

B
C
D

none of the above-mentioned
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Question #11

Which of the given statements concerning the research object and subject is false?

A

The research subject is always within the research object

One and the same object may be the subject of various investigations

The subject serves the general scope of the research, but the object is a concrete one

B
C
D

Both object and subject (or at least one of them) should be new for science

Question #12

Which of the scientific novelty levels is characterized by bringing the new elements into
theoretical and practical knowledge without changing its essence?

A

the level of transformation

the level of concretization

the supplementary level

B
C
D

none of the above-mentioned

Question #13

Empirical methods of research include both ...

A

observation and idealization

calculation and deduction

measurement and comparison

B
C
D

formalization and extrapolation

Question #14

Determination of similarity or dissimilarity of several objects (phenomena) is called ...

A

observation

comparison

modeling

B
C
D

abstraction

Question #15

Difficulty in considering all possible factors of influence belongs to ...

A

theoretical research advantages

empirical research advantages

theoretical research disadvantages

B
C
D

empirical research disadvantages
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Question #16

Induction ...
A | is based on scientific positions that require no experimental confirmation
B | is used for super-complex objects and creates their simplified theoretical models
C | presumes imaginary isolation of the most essential properties of a phenomenon
D | none of the above-mentioned
Question #17
Dissemination of conclusions obtained for one part of a system to its other parts is called ...
A | extrapolation
B | synthesis
C | generalization
D | modeling

Question #18

When certain research actions are conducted without foreseeing any likely outcome ...

A

the researcher uses the «brainstorming» method

the researcher uses the «black box» method

the researcher uses the «tries and errors» method

B
C
D

the researcher uses the «long-term goals» method

Question #19

While using the «short-term goals» method, the researcher usually ...

A

discusses a problem within a group of 12-18 other researchers

transfers the characteristics of the investigated phenomenon to other phenomena

divides the totality of minor tasks into six subgroups (2-3 task for one subgroup)

B
C
D

looks at a problem or phenomenon from an unexpected point of view

Question #20

A researcher with «the intellect of success» ...

A

does not postpone the consideration of problems for later

does not know when it’s necessary to be persistent in achieving the goal

B
C
D

does not stop timely when the problem can not be currently solved

does all the above-mentioned actions
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Question #21

The initial reason for science emergence was ...

A

complication of subject-practical and transformative activities

rapid increase of human cognitive activity

formation of subject-object relations between human and the environment

OO @

profound changes in the structure of brain, mentality and body morphology

Question #22

Among the prerequisites for science emergence there are ...

formation of spoken and written language

emergence of Philosophy and Fine Arts

development of calculation system and world outlook

OlOo|w| >

all the above-mentioned

Question #23

As a stage of science development the Renaissance was characterized by ...

A

emergence of scientific periodical literature (the first journals, bulletins etc.)

division of science into Physics (nature), Ethics (society) and Logic (thinking)

emergence of new physical disciplines (thermodynamics and electrodynamics)

B
C
D

none of the above-mentioned

Question #24

The concept of reconstruction and development of scientific cognition is presented in

A

«On the Origin of Species by Means of Natural Selection» by Charles Darwin

«The Structure of Scientific Revolutions» by Thomas Kohn

B
C
D

«Uncertainty Principle» by Werner Heisenberg

«The Special Theory of Relativity» by Albert Einstein

Question #25

Among the main parameters of a scientist’s publication activity there are ...

A

total number of articles in the journals indexed in Scopus and WOS databases

the Hirsh-index and i-10-index

overall number of scientific articles and annual number of quotations

B
C
D

all the above-mentioned
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Question #26

Among all bibliometric databases the most accessible and popular is the free database...

A | Web of Science (under the auspices of Clarivate Analytics)

Scopus (under the auspices of Elsevier)

B
C | Google Scholar (under the auspices of Google)
D | IMDb Top 250 (under the auspices of Amazon)

Question #27
Real popular international peer-reviewed scientific journals ...

A | popularize knowledge about all spheres of cognition and all branches of science

B | are printed for the limited amount of professionals in certain scientific branches
C | publish articles quickly, cheaply and qualitatively at the same time
D | publish scientific articles which have neither ISSN nor DOI

Question #28
In the context of a scientific journal the abbreviation ISSN stands for ...
A | Impudent Supersonic Spaceship Newcomer
B | Invented Symbolic System by Newton
C | Integrated Submission Security Network
D | International Standard Serial Number

Question #29
Indications of a typical «predatory journal» ...

A | excessively wide scope of scientific disciplines

lack of clear policies on the use of copyright objects and licenses

B
C | persistent dispatching of spam e-mails containing publishing proposals
D | all the above-mentioned

Question #30
The experienced authors of scientific articles usually ...

A | submit their manuscripts to several journals simultaneously
never send any cover letters along with their manuscripts

B
C | never show their manuscripts to the colleagues exploring the similar field
D | none of the above-mentioned
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Test for selt-control (keys)

Question = Answer Question = Answer Question = Answer
1 C 11 C 21 C
2 D 12 C 22 D
3 B 13 C 23 D
4 D 14 B 24 B
5 B 15 D 25 D
6 D 16 D 26 C
7 D 17 A 27 B
8 C 18 C 28 D
9 D 19 C 29 D

10 B 20 A 30 D
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