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Abstract-
 
With the advent of the super-tip gas field ion source very favourable conditions for 

generating ion nano-beams have been provided. The basic physical principles for this kind of 
source are described As a consequence of a very small source emittance of ε

 
~ 10-24

 
m2sr ultra-

bright rare gas ion beams of about 1016
 
A/m2.sr can be produced. As a further consequence, 

very narrow probe sizes are obtainable, of dp< 1 nm, with spatial resolutions far below the 
classical limits of light-optics and even below the novel stimulated-emission-depletion 
microscopy [STED (microscopy) = stimulated emission depletion (microscopy)] Th. A. Klar, S. 
W. Hell, Opt.Lett. 24 (1999) 954-956]. Various ion-nanobeam applications are envisaged.
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Generation of Ion Nano-Beams with a Gas Field 
Ion Source 

S. Kalbitzer  α & V. A. Zhukov  σ 

Abstract -  With the advent of the super-tip gas field ion source 
very favourable conditions for generating ion nano-beams 
have been provided. The basic physical principles for this kind 
of source are described As a consequence of a very small 
source emittance of ε ~ 10-24 m2sr ultra-bright rare gas ion 
beams of about 1016 A/m2.sr can be produced. As a further 
consequence, very narrow probe sizes are obtainable, of dp< 
1 nm, with spatial resolutions far below the classical limits of 
light-optics and even below the novel stimulated-emission-
depletion microscopy [STED (microscopy) = stimulated 
emission depletion (microscopy)] Th. A. Klar, S. W. Hell, 
Opt.Lett. 24 (1999) 954-956]. Various ion-nanobeam 
applications are envisaged. 
Keywords :  ion nano beam, gas field ion source. 

I. Basic Considerations 

his presentation summarizes our experimental 
work over a period of about 15 years carried out at 
the Max Planck Institut für Kernphysik at 

Heidelberg, Germany, started in 1984. 
The first most important recognition in the 

above context had been that all conventional ion 
sources, in use for accelerators and most other physical 
equipments, are intrinsically useless for developping ion 
nanobeams because of their poor emittance figures. 
The liquid-metal-ion source, LMIS, has much better 
properties, but seems to be limited to probe sizes of the 
order of dp ~ 100 nm.[1] Thus, the only remaining 
perspective for dp ~ 1 nm  has been to try to modify the 
existing Müller gas field ion microscope to an efficient 
ion source with very low emittance figures ε and high 
brightness B:  

                   ε = ΔAΔΩ ~ d 2α 2,  B = I/ε        (1) 

Where both the virtual source area ΔA of 
diameter d0 and the emission solid angle ΔΩ with 
bounding beam angles α0 have to be many orders of 
magnitude smaller than those of standard ion sources. It 
is helpful, to discuss the enormous consequences of 
this feature. For simplicity, we consider the two limiting 
cases of purely chromatic and spherical aberration as 
shown by fig.1 in dependence on ε. 

     dc
 = 2η1/2Cc

1/2ε1/4      and  ds
 = 2Cs

1/4ε3/8.      (2) 

 
 
Author α : Ion Beam Technology, Amselgasse 11, Heidelberg 69121, 
Germany. e-mail: skalbitzer@aol.com 
Author σ : St. Petersburg Institute for Informatics and Automation, St 
Petersburg 199178, Russia. 

Thus, to achieve the dimensions of a nanometre 
beam we need a reduction of ε by many orders of 
magnitude: an atomic supertip.               

In addition, there exists another quite difficult 
practical problem: previous pioneering attempts in this 
direction had not resulted in supertips stable over long-
time operation periods.[2] In summary, the actual 
situation in 1984 did not look promising. 

II. Realisation of the Super-Tip 

A gas field ion source, GFIS, operates in a 
gaseous environment. Its main constituent is a sharply 
etched tungsten wire of some 100 nm radius. The 
demanding task is to fabricate an even smaller single 
protrusion on top of this tip as sketched in fig.2 to 
restrict field ion emission to a single truly nano-size 
emitter. The basic functional principles of the source 
involve adsorption of the respective gas species onto 
the tip surface and its subsequent surface diffusion to 
the tip apex, where ionisation takes place. Thus, in order 
to produce intense ion beams, a sufficient gas coverage 
of the tip surface constitutes a first prerequisit.  Counter-
action by thermal gas desorption from the tip surface 
has to be kept low. Effective measures are to either 
provide low enough temperatures and/or high electrical 
fields at the emitter tip enhancing both the incoming gas 
kinetic flux and the gas adherence to the tip surface. 
The Langmuir adsorption isotherm describes these 
processes : 

                        ∂θ/∂t= j∙(1- θ) – ν .θ ,                       (3) 

νH =ν0exp(-H/kT),  H = ½αF2 
where θ is the fractional occupation of the existing 
surface sites; j the incoming kinetic gas flux and            
H = ½αF2 the energetic barrier to gas desorption, νH the 
rate of desorption, ν0 = 1013 s-1 the lattice frequency. The 
fractional equilibrium occupation θ of surface sites 
(fig.3) is derived from the steady state condition        
∂θ/∂t = 0: 

               

Fig.4 displays the polarisation energies            
Ep = ½αF2 for all rare gas species vs.electrical field 
strength. The emitted ionic current IC(kT, Eps, Ep) is 
plotted in fig.5 for an incident gas rate of j = 1011 at/s, a 
physisorption energy Eps = 60 meV  and for several 
chosen values of induced polarisation energy Ep over a  

T 
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H

0 0

θ = 1/(1+γ), γ= νH/j  for any γ≥0 and Φ = H/kT. (4)



range of thermal energies of  kT = 10 – 25meV.  While a 
relatively low desorption barrier of H = 200 meV still 
leads to major desorption losses for room temperature 
operation, a barrier of H = 500meV, however, nearly 
completely eliminates desorption.  Low temperatures 
and/or high electrical fields support this process. Since 
conventional low temperature operation with liquid 
helium cooling is quite expensive, we check the other 
possibility: 

An electric field of F = 20 V/nm,  induces a 
polarisation energy of Ep = ½αF2 ~ 560 meV for Xenon 
gas of polarisability α = 4.06Å3, suffices to keep the Xe 
attached to the tip surface at room-temperature, but still 
mobile enough for diffusive transport to the tip apex, the 
diffusion sink.  

The generation of an ion nano-beam, however, 
is mainly determined by the intrinsic source properties 
and only to a lesser extent by the optical transport 
system. All conventional ion sources have much too 
high emittance figures, so that the novel approach of 
developing a high quality source on the basis of field 

and angular spread α0 of the emitted ion beam 

determine the source emittance ε and also the 
properties of the resulting probe spot dp: 

                           ε = ΔAΔΩ ~ d0
2α0

2.                    (5) 

with an observed emission angle of ½α = 8 mrad and a 
calculated d0

 of 0.1 nm the result is ε ~ 10-24 m2sr. [5] 
The corresponding brightness amounts to B=I/ε  ~ 1016 

A/m2sr. 

Already with unfavorable values of Cs
 ~ 1 m,   

Cc
 ~ 0.1m and a relative energy spread of η ~ 10 ppm 

spot diameters in the low nm range are predicted. In 
fig.1 spot sizes dc(ε)and ds(ε) are plotted. A 4 
o.m.reduction in ε is needed to yield 1 o.m reduction of 
dc

 of the chromatic image spot size, what is impossible 
with conventional ion sources.  

A second point of concern is the gas transport 
along the tip surface to the apex point. 

Thus, for a tip radius of 600 nm the number of 
atomic hops n is derived as follows.  

A diffusion length of 600 nm would lead to the result: 

L= 2(Dt)1/2  with D = a2ν  yields  

n = ν0t = (L/2a)2  and with a ~ 3Å: n = 106  diffusive hops.                                        (5) 

During the diffusion time of t~100 ns the 
probability of desorption should be small. It is useful to 
introduce the variable Φ = ½αF2/kT, the ratio of the 
induced polarisation energy and thermal energy as a 
figure of merit. Fig.3 is an estimate employing 
desorption barriers in terms of 12 < Φ ≤ 20, at 25 meV 
thermal energy. Small losses in θ occur for Φ > 20, so 
that current levels of the order of the incoming atomic 
gas flux appear feasible as shown in fig. 5, permitting 
various applications in nanotechnology.  

The probe current delivered to the emitter point 
is given by the GFIS*-“master equation”: 

                J(z,Φ)= j0∫σθηζdA(z)dz,  (6) 

where j0σ(Φ)  denotes  the field-enhanced gas kinetic 
gas flux to the tip surface,

 
θ(Φ) the steady state 

occupation of surface sites, η(Φ) the transport efficiency 
of surface atoms to the tip apex, ζ

 
the ionisation 

efficiency of atoms delivered to the supertip apex, and 
dA(z)dz is the local surface element.  Note that all 
factors in the integral of (6) are position dependent.

 

Calculated emitter currents are displayed in fig.5.We see 
that a polarisation energy of Ep

 
~ 500 meV suffices to 

nearly completely deliver the incoming gas flux to the 
emitted ion beam. Now the remaining task is to develop 
an efficient ion beam optical system for both high beam 
transmission and nanometric resolution at still useful 
probe currents.

 
 
 

III. Applications of Ion Nanobeams 

With energy as parameter, the range of ion 
interaction with the target material varies. Table 1 lists 
some basic properties of the available rare gas ion 
beams. 

a) Materials Analysis 
1. Nano-scopic imaging. Surface topology is imaged 

by using secondary electron emission by ionic 
impact. He ions are to be preferred because of their 
high ionisation potential of about 25 eV leading to 
high electron emission figures. Spatial resolutions of 
better than 1 nm have been claimed for the Zeiss 
Orion device.[3]. 

2. Nano-scopic surface chemical analysis by using 
secondary atom emission and time of flight mass 
spectrometry (TOF-SIMS) [4]. Here Xenon is the 
best choice because of its high sputter coefficients 
for all solids. Again, nm resolution is predicted.   

3. Excellent conditions for PIXE trace element analyses 
 

b) Materials Modification 
1. Phase transitions in insulators, e.g. Si, from the 

crystalline to the amorphous state are readily 
induced with fluences of 1013 ions/cm2 of the heavier 
rare gas species. Accompanying optical changes 
may be useful for optical memories of terabit 
storage capacity/cm2 with permanent data life-time. 

© 2013  Global Journals Inc.  (US)

  

2

Y
ea

r
2 0

13
G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

 I
ss
ue

  
  
 e

rs
io
n 

I
V

  
 

(
)

E
II

Generation of Ion Nano-Beams with a Gas Field Ion Source

0

are provided with intense H2
+-nano-beams of MeV 

energy.

ionisation has been unavoidable. Virtual  source size d 0



Reading of 10 nm bits, however, poses a severe 
problem.  

2. Nano-machining of material structures, e.g. pin 
holes, in solid surfaces by sputtering includes 
medical applications, e.g. cutting of biological 
material. Ne+

 ion beams allow sputter action and 

simultaneous visual control of the crater by 
seondary electron detection. 

3. Deposition of surface layers from injected gas 
environments near the target surface. 

A recent review presents more details on these 
applied aspects.[5] 

Table 1 : Some basic rare gas properties 

 

 

 

 

 

 

 

 

 

 

&extrapolated value, at E ~1keV,* estimated by the relation ionisation energy/work function Y~X/W-1, W ~ 4.5 eV. 
Tc,

 

gas condensation temperature; α,

 

polarisability; X,

 

ionisation potential, v

 

ion velocity; Λ,

 

de Broglie wavelength; I,

 

emitter currents at  ∼

 

0.1 Pa; Y

 

(electrons/ion), secondary electron yield;    (atoms/ion), sputtering yield; ion energy 
 ∼

 

10 keV.
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IV.

 

Figure Captions

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1 : Calculated image diameters dc(ε) and ds(ε) due

 
to chromatic and  spherical aberrations as a function of  

source emittance log(ε) = t. Note that an atomic size emitter of d0
 
~

 
0.1 nm with a narrow emitter characteristic of 

 α0

 
~ 10 mrad is needed for an emittance of ε

 
~ 10-24 m2sr and correlated image aberrations disks of di ~ 1nm.

 Parameters: η
 
~ 10-5, C  = 0.06 m, C  = 1m

 
 

3

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

 I
ss
ue

  
  
 e

rs
io
n 

I
V

Y
ea

r
  

 
(

)
E

  
2 0

13
II

© 2013  Global Journals Inc.  (US)

Generation of Ion Nano-Beams with a Gas Field Ion Source

P S
E

c s



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 :

 

Intended emission pattern of 

 

a regular 100 nm W-tip with a fictitious d0

 

~

 

1 nm supertip on top and an 
emitter angel of ½αs

 

~ 10 mrad

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 :

 

Fractional occupation θ

 

of surface sites for polarisation energies of Ep

 

= 200 – 500 meV vs. tip 
temperature in units of meV. At the highest Ep

 

the coverage remains very nearly complete: θ

 

≈ 100%., over the entire 
temperature range up to 300 K

 
 
 
 
 
 
 
 

© 2013  Global Journals Inc.  (US)

  

4

Y
ea

r
2 0

13
G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

 I
ss
ue

  
  
 e

rs
io
n 

I
V

  
 

(
)

E
II

Generation of Ion Nano-Beams with a Gas Field Ion Source



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure

 

4

 

:

 

Field induced polarisation energies Ep(F) for all rare gases vs. electrical field-

 

strength F. The (dotted) 
demarcation line at 500 meV is to indicate the level of Ep

 

necessary for a monolayer gas coverage of the enitter 
surface. Note that this level is most diffi¬cult to reach for He and Ne gas.

 

Sequence from below upwards: He,Ne, Ar, 
Kr,.Xe

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 : Emitter current for varying source operation temperature and 5 chosen polarisation energies (Ep

 

= 200,

 

300,

 

400 and 500 meV). Note that a source current of I0

 

~ 5 nA is transmitted   by η

 

≈ 100%  for αp

 

= αs
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Figure 6

 

:

 

Probe diameter dp

 

and correlated probe current as a function of the convergence angle αp

 

for our ion 
optical design [5]. The minimum of dp

 

~ 1 nm

 

occurs at an convergence angle of αp

 

~ 0.1 mrad with Ip

 

~ 0.3 pA
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A New Interdisciplinary—Extenics 
Juanjuan Jiang 

Abstract -  In this paper, we make a brief introduction to a new 
interdisciplinary--Extenics from three main parts -- extension 
theory, extension engineering and extension innovation 
methods, which can let more scholars from all over world to 
know what is Extenics, what achievements Extenics scholars 
have obtained. 

 
 

I. Introduction 

n 1983, No. 1 of China’s Journal of Scientific 
Exploration published the paper of “Extension Set and 
Incompatible Problems”, which marked the birth of 

Extenics. Extenics is an original and traverse discipline, 
which discusses the possibility of matters’ extension 
and rules and methods of innovation with formalized 
models, which are used to solve contradictory problems 
that people’s goals cannot be reached in current 
conditions [1-3]. Over the past 30 years, Extenics scholars 
have initially established the theoretical system--
extension theory, conducted the application of extension 
theory and extension methods in different fields-
extension engineering, and studied unique method 
system--extension innovation method [4]. This paper 
briefly introduces the main three parts of Extenics-- 
extension theory, extension engineering and extension 
innovation methods. 

II. Extension Theory 

Extension theory includes basic-element theory, 
extension set theory and extension logic [5]: 

a) Basic-element theory  
Basic-element theory puts forward the basic 

elements which describe the affair, matter and relation—
“matter-element”, “affair-element” and “relation-
element”. It discusses the extensibility of basic-elements 
and rules of extension transformation, and studies the 
extension models which combine qualitative and 
quantitative property. It provides formalized languages 
that describe changes of matters and conversion of 
contradictions. The basic-element theory provides a new 
formalized tool for expression of knowledge while 
extension models provide models that combine 
qualitative and quantitative property for expression of 
artificial intelligence problems, which is of great 
importance for the development of artificial intelligence. 

 
 

Author : School of Management, Guangdong University of Technology. 
e-mail: jiangjuanjuan08@163.com

 
 

b) Extension set theory 
Extension set theory is a kind of development 

and breakthrough compared with traditional set theory. 
It is a quantitative tool which depicts the mutual 
transformation of matters between the positive and the 
negative, and the process of quantitative change and 
qualitative changes. Extension fields of extension set 
and dependent function bring hierarchy and alterability 
to extension set and further lay a foundation for 
researching contradictions and developing quantitative 
mathematics methods—extension mathematics and 
extension logic. 

c) Extension logic 
Extension logic is a science that studies the 

transformation alteration between contradictions and 
consistency, and rules of reasoning. It is the logic 
foundation of Extenics. 
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For the framework of extension theory, you can see Figure 1. 
 

 

Figure 1 : Framework of extension theory

III.

 

Extension Engineering

 

Based on extension theory, many Exenics

 

scholars proposed lots of extension methods, such as 
divergent tree, decomposition and combination chains, 
correlative net, implication system and conjugate pair; 
superiority evaluation, true or false information judgment 
methods; basic transformations, compound transfor-
mations and transmission methods; rhombus thinking 
methods and transforming bridge methods. Extension 
engineering applies extension methods to solve 
contradictory problems in such fields as engineering 
technique, social economy, management

 

science, 
computer science, biomedicine, and traffic environment 
protection. Application techniques in various fields are 
developed while methods and techniques of various 
subjects and majors are combined. All this is called 
“extension engineering” [5].

 

IV.

 

Extension Innovation Methods

 

Extension innovation methods are a kind of 
methods with the combination of formalization, 
quantification and logicalization. They not only can be 
effectively applied to put forward creative ideas of new 
products and new projects, but can be applied to 
extend, convert, reason and identify contradictory 
problems. They formalize the process of solving 
contradictory problems by mankind, provide methods 

for people to complete the process of “discover 
problems→establish models of problems→analyze 
problems→generate strategies for solving contradictory 
problems” with formalized models, and realize them 
through computer in the way of man-machine 
combination. It can be seen from existing application 
achievements that they can be used in product 
innovation and technological innovation as well as other 
innovative activities such as organizational innovation 
and management innovation [6]. For the framework of 
extension innovation methods, you can see Figure 2.
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V.

 

Application Status of Extenics

 

Through more than 30 years’ study, Extenics

 

have been gradually mature and are now widely applied 
to many fields such as engineering technique, economic 
and management science, computer science, infor-
mation and intelligent science and biomedicine, and 
traffic environment protection. According to incomplete 
statistics, 375 journals in China have published papers 
on Extenics. Science Press and others have published 
over 30 relevant monographs such as Extension 
Engineering (Yang & Cai), Extension design (Zhao & Su 
2010). Until 2012, the number of Extenics study projects 
sponsored by National Natural Science Foundation of 
China was 59 covering different fields. There are 17 
acquired software copyrights and 8 acquired (or applied 
for) patents [6]. 

 

VI.

 

Conclusions

 

Though Extenics scholars have obtained 
tremendous achievements in many fields such as 
engineering technique, economic and management 
science, computer science, information and intelligent 
science, concepts and theories of Extenics are still 
being improved. 

 

This paper just makes a brief introduction

 

to the 
main three parts of Extenics--

 

extension theory, 
extension engineering and extension innovation 
methods. More information about Extension theory and 
its applications, you can refer to Extenics: Theory, 
Method and Application (Yang & Cai 2013).

 

References Références Referencias

 

1.

 

Cai Wen. 1990.

 

Extension Set and Non-Compatible 
Problems. Advances in Applied Mathematics and 
Mechanics in China. Peking: International Academic 
Publishers, 1-21.

 

2.

 

Cai Wen. 1994. Matter-element Model and Its 
Application. Beijing: Science and Technology 
Literature Publishing House.

 

3.

 

Cai Wen. 1999. Extension Theory and Its 
Application. Chinese Science Bulletin, 44(17):1538-
1548.

 

4.

 

Cai Wen. 2013. Thirty years’ study on extension 
theory.

 

Proceedings of the International Symposium 
on Extenics and Innovation Methods 2013.

 

London: 
CRC Press/Balkema, 1-9.

 

5.

 

Yang Chunyan & Cai Wen. 2013. Extenics: Theory, 
Method and Application. Beijing: Science Press.

 

6.

 

Yang Chunyan. 2013. Overview of extension 
innovation methods.

 

Proceedings of the International 
Symposium on Extenics and Innovation Methods 
2013

 

London: CRC Press/Balkema, 11-19.

 
 

9

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

 I
ss
ue

  
  
 e

rs
io
n 

I
V

Y
ea

r
  

 
(

)
E

  
2 0

13
II

© 2013  Global Journals Inc.  (US)

Figure 2 : Framework of extension innovation methods

A New Interdisciplinary—Extenics





© 2013. Dr. Abdul Hamid Chowdhury & Prof. Dr. Abdul Karim. This is a research/review paper, distributed under the terms of the 
Creative Commons Attribution-Noncommercial 3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting 
all non commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

Global Journal of Science Frontier Research 
Interdisciplinary  
Volume 13  Issue 2 Version 1.0  Year  2013 
Type : Double Blind Peer Reviewed International Research Journal 
Publisher: Global Journals Inc. (USA) 
Online ISSN: 2249-4626 & Print ISSN: 0975-5896 

 
 
Patterns and Differentials of Birth Intervals in Bangladesh             

By Dr. Abdul Hamid Chowdhury & Prof. Dr. Abdul Karim 
International Islamic University Chittagong, Bangladesh 

Abstract- This paper examines patterns and differentials of birth intervals of ever married women 
in Bangladesh. The study utilizes the data extracted from the 2007 Bangladesh Demographic 
and Health Survey (BDHS). Multivariate Proportional Hazard analysis reflects that respondents’ 
education, region of residence, working status of the respondents, age at first marriage, spousal 
age difference, contraceptive use and body mass index are found to be significantly associated 
with first birth interval. Among the variables considered in the study, religion of the respondents 
and sex of the previous child have shown significant association with second birth interval only. 
Moreover, survival status of previous child is found to have a highly significant influence on 
second and subsequent birth intervals.  

Keywords: birth interval, proportional hazard model, determinants. 

GJSFR-E Classification : FOR Code: 060207, 920599 
 

Patterns and Differentials of Birth Intervals in Bangladesh 
 
 
 

                           Strictly as per the compliance and regulations of :  
 
 

 



Patterns and Differentials of Birth Intervals in 
Bangladesh 

Dr. Abdul Hamid Chowdhury α  & Prof. Dr. Abdul Karim σ

Abstract  -  This paper examines patterns and  differentials  of 
birth intervals of ever married women in Bangladesh. The 
study utilizes the data extracted from the 2007 Bangladesh 
Demographic and Health Survey (BDHS). Multivariate 
Proportional Hazard analysis reflects that respondents’ 
education, region of residence, working status of the 
respondents, age at first marriage, spousal age difference, 
contraceptive use and body mass index are found to be 
significantly associated with first birth interval. Among the 
variables considered in the study, religion of the respondents 
and sex of the previous child have shown significant 
association with second birth interval only. Moreover, survival 
status of previous child is found to have a highly significant 
influence on second and subsequent birth intervals. 
Keywords : birth interval, proportional hazard model, 
determinants. 

I. Introduction 

n recent years, Population scientists and policy 
makers have shown their keen interest to study on 
birth intervals and its determinants. The reasons are 

that birth intervals are not only related to childbearing 
period of women but also closely associated with 
fertility, reproductive health and child mortality. 
Lengthening the duration between births lessens the 
number of children a woman can have during her 
reproductive span assuming that the age at marriage 
and the age at which women cease childbearing do not 
change. Short birth spacing increase infant and child 
mortality (Mturi and Curtis, 1995), and this, in turn, can 
increase the number of births for a woman as infant and 
child mortality is positively connected to fertility in most 
cases (Preston, 1978).  

The births of women may depend on many 
factors such as education, religion, socioeconomic 
status, region of residence, age at first marriage, sex of 
previous child, survival status of previous child, 
nutritional status and effective use of contraception. 
Earlier study shows that formal education of the 
respondents is one of the main avenues through which 
changes in fertility behavior take place (Gyimah, 2001). 
Stephen et al. (1988) has found that regional differences 
in childbearing patterns have mainly been interpreted in 
terms of socioeconomic developments and health care. 
Nath et  al. (1999) has shown that per capita  income  of 

 
Author  α : Department of Business Administration, International Islamic 
University Chittagong. e-mail: ahamidc@gmail.com 
Author  σ : Department of Statistics, University of Chittagong.  
e-mail:  makstatcu@yahoo.com  

the households is one of the main covariates that 
strongly influence the length of the first birth interval. In 
addition, age at first marriage of females was found to 
be associated only with the timing of the first two 
children (Gyimah, 2005). 

  

This study uses the data collected in the 
Bangladesh Demographic and Health Survey 
conducted from March to August 2007. Details of the 
reproductive history of women were collected using the 
individual women’s questionnaire together with 
background information. In this study, for analyzing the 
birth intervals of different parities, the dependent 
variable is measured in single months. A birth interval, 
defined as the length of time between two successive 
live births, indicates the pace of childbearing. First close 
birth interval is the interval between the date of marriage 
and the date of first live birth; the second birth interval is 
the interval between the first and the second birth, and 
so on. In the BDHS data, date of birth of each child was 
given in birth histories. Length of birth intervals are 
calculated by subtracting the date of birth of a child from 
the date of first marriage or the date of birth of next child 
(CMC). In 2007 BDHS data set, maximum fourteen live 
birth intervals have been observed but first five birth 
intervals cover most of the range of fertility histories of 
study women. Thus, in this study we have considered 
only first to fifth birth intervals as dependent variables. 

The study only deals ever married women who 
had at least one live birth. Out of 10996 ever married 
women, 9849 women had at least one live birth. That is, 
there are 9849 marriages to first birth intervals. 119 
women who did not give first birth within 15 years after 
their marriages are excluded from the analysis 
considering them as primary sterile. 929 respondents 
whose birth intervals are less than 9 months are also 
excluded from the analysis. The study didn’t consider 
those respondents who had twin or multiple births. With 
these restrictions, the study has finally found 9948 
respondents for first birth interval for analysis. 

Accordingly, the study considers 9829, 7630, 
5141 and 3326 respondents for second, third, fourth 
and fifth birth intervals respectively.  

The present study has used a proportional 
hazard model with fixed covariates. Cox’s proportional 
hazard model is suitable for the analysis of the data with 
censored observations (Cox, 1972). The proportional 

I 

II. Methods and Materials
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hazard models, a specified case of the more general 
survival models, combined efforts of life table and 
regression. The model also recognizes the fact that 
chance of having a birth is time dependent and not 
constant over time. In addition, unlike parametric 
models, the Cox model does not make any assumption 
about the functional distribution of the timing and 
therefore, appropriate for events whose empirical 
distribution is unknown. The proportional hazard model 
assumes that all women with same covariates have 
identical risk of having birth over the course of study but 
these may vary among the groups with different 
covariates. The cases only considered here are those 
who have at least one live birth but women who do not 
have any birth at the time of survey are treated as right 
censored for first birth interval because in retrospective 
survey it is not possible to follow them until they either 
have a birth or reach menopause or even no longer to 
conceive. Those women who already have one child but 
have not given birth to a second child until the survey 
time are treated as "censored" for the second birth 
interval. Similarly, women with only two, three and four 
children on the survey date are considered as 
"censored" cases for the third to fifth birth intervals 
respectively. Thus, censored cases require special 
treatment in estimating exposure time because normal 
regression procedures are not appropriate. To 
overcome the problem of censoring, survival models 
make the assumptions that censored individuals will 
eventually experience the event at some future date. In 
that case, it would be appropriate to use a multivariate 
technique that allows for the inclusion of both censored 

and uncensored cases regarding time varying variable 
birth intervals.    

The hazard function enables one to examine the 
risk of such variable by exponenting the regression 
coefficients, exp (ß). For the variable which is coded as 
dummy, each exponent of the coefficients exp (ß) 
represents the effect of the covariate on the hazard 
function for the reference group. The category with the 
relative risk 1.00 represents the reference category for 
the categorical variables. Value greater than one 
indicates that the relative risk of having birth is greater 
for this group compared with the reference group, while 
value less than one indicates a decrease in the risk. 

Since the dependent variables, length of birth 
intervals are time dependent event, the proportional 
hazard regression is made to the relative risk of 
covariates of having birth among ever-married women in 
Bangladesh using 12 independent variables as 
predictors. 

III. Distribution of Birth Intervals 

The percentage distribution of respondents by 
marriage to first birth and subsequent birth intervals 
according to interval in months has been shown in the 
Table 1 which shows that about 47 percent women give 
their first birth within two years of marriage. In case of 
higher parities, about 26 to 29 percent women give 
births within same interval from the preceding births. 
This indicates that women are so eager to get their first 
birth within short time period since first birth after 
marriage is the most important event in the conjugal life.  

Table 1 : Cox’s proportional hazard estimates of relative risk of selected factors on neonatal mortality, BDHS, 2007 

Factors Independent variables Model-1 Model-2 Model-3 Model-4 

S
oc

io
ec

on
om

ic
 

Maternal Education 
No education 
Primary 
Secondary and above 

 
1.000 
0.892 
0.814 

 
1.000 
0.835 
0.769 

 
1.000 
0.877 
0.774 

 
1.000 
0.782 
0.772 

Father’s Education 
No education 
Primary 
Secondary and above 

 
1.000 
0.903 

     0.391*** 

 
1.000 
0.894 

       0.370*** 

 
1.000 
0.882 

     0.406*** 

 
1.000 
0.901 

   0.378** 

Socioeconomic Status 
Lower 
Medium 
Higher 

 
1.000 
0.976 
0.872 

 
1.000 
0.987 
0.892 

 
1.000 
1.041 
0.992 

 
1.000 
1.064 
0.996 

Place of Residence 
Urban 
Rural 

 
1.000 

 1.526* 

 
 1.000 

  1.688* 

 
1.000 

   1.679** 

 
1.000 

 1.609* 

Region of Residence 
Barisal 
Chittagong 
Dhaka 
Khulna 
Rajshahi 
Sylhet 

 
1.000 
0.909 
0.795 
0.559 
1.341 
1.590 

 
1.000 
0.902 
0.747 
0.636 
1.366 
1.747 

 
1.000 
0.763 
0.731 
0.728 
1.396 
1.290 

 
1.000 
0.676 
0.692 
0.701 
1.324 
1.036 
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E
nv

iro
nm

en
ta

l  
Housing material 
Cement 
Tin 
Others 

  
 

1.000 
    4.000*** 

   3.071** 

 
 

1.000 
    3.575*** 
  2.802** 

 
 

1.000 
    3.566*** 

   2.763** 

D
em

og
ra

ph
ic

 
Preceding birth Interval 
(in months) 
≤24 
25-48 
49 & above 

   
 

1.000 
     0.363*** 

   0.600** 

 
 

1.000 
     0.345*** 

   0.596** 

Children under five 
1 
2 and above 

   
1.000 

     1.429*** 

 
1.000 

    2.430*** 

Mother’s age (in years) 
15-19 
20-34 
35-49 

   
1.000 
 0.713 
 0.689 

 
1.000 
 0.717 

 0.699 

Previous death of sibling 
No 
Yes 

   
 

1.000 
   1.348** 

 
 

1.000 
   1.697** 

 
Table 1 : Contd 

Factors Independent variables Model-1 Model-2 Model-3 Model-4 

H
ea

lth
 c

ar
e 

Contraceptive Use 
0=No 
1=Yes 

    
1.000 

   0.608** 

Place of Delivery 
1=Home 
2=Hospital /other places 

    
1.000 
0.874 

Tetanus injection before 
birth 
0=No 
1=Yes 

    
 

1.000 
0.781 

 -2 log likelihood 
Chi-square 
DF 
Significance 

1694.47 
28.875 

12 
0.004 

1684.22 
37.18 

14 
0.003 

1622.30 
114.80 

20 
0.000 

1613.44 
127.29 

23 
0.003 

 
Note:  *** p ‹0.01; ** p ‹0.05; * p ‹0.10. 

This finding is very alarming for the reproductive 
health of the mothers as well as their children because 
these births occurred before legal age at first marriage 
(18 years) in Bangladesh. From second to fifth birth, 
highest percentage of women lies between 25 to 36 
months, thereafter, percentage of women sharply 
decreases for all births with increases of higher intervals.

 

In addition to tabular form of birth intervals the same is 
also displayed in Figure 1 to observe the patterns at a 
glance.
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The line diagram given above illustrates that 
higher percentage of women gave their first birth within 
3 years after marriage. After that the curve is declined. 
The shape characteristics of the curves are found to 
have positively skewed and unimodal, lies between 13 
to 36 months.

 

In addition to percentage distribution and 
graphical representation of the respondents by different 
birth intervals, the descriptive statistics of the birth 
intervals for all births are also shown in Table 2.
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Figure 1 : Frequency curves of percentage distribution of birth intervals of the respondents, 2007
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Table 2 : Cox’s proportional hazard estimates of relative risk of selected factors on post-neonatal 

                             

mortality, BDHS, 2007

Factors Independent Variables Model-1 Model-2 Model-3 Model-4 Model-5 

S
oc

io
ec

on
om

ic
Maternal Education
No education
Primary 
Secondary & above

1.000
0.672
0.391** 

1.000
0.839
0.547* 

1.000
0.846
0.537* 

1.000
0.857
0.522*

1.000
0.816
0.519*

Father’s Education
No education
Primary 
Secondary & above

1.000
0.972
0.820

1.000
0.960
0.849

1.000
0.978
0.942

1.000
0.982
0.945

1.000
0.989
0.941

Place of Residence
Urban
Rural

1.000
1.353

1.000
1.137

1.000
1.019

1.000
1.125

1.000
1.125

Region of Residence
Barisal
Chittagong
Dhaka
Khulna
Rajshahi
Sylhet

1.000
0.688
0.644
0.735
0.465
1.812* 

1.000
0.592
0.607
0.701
0.412
1.911* 

1.000
0.539
0.627
0.830
0.461
1.709

1.000
0.466
0.598
0.821
0.480
1.297

1.000
0.464
0.615
0.819
0.465
1.288

E
nv

iro
nm

en
ta

l

Drinking Water
River/Pond/Unprotected
Tubewell/Pipe

1.000
0.510

1.000
0.503

1.000
0.568

1.000
0.561

Toilet Facility
Flush
Pit/Hanging toilet
No facility

1.000
1.637
4.441** 

1.000
1.758
4.598** 

1.000
1.796
4.414***

1.000
1.805
4.365** 

Housing Material
Cement
Tin
Others

1.000
1.023
1.057

1.000
1.038
1.066

1.000
1.045
1.087

1.000
1.027
1.059

D
em

og
ra

ph
ic

Preceding Birth Interval 
(in months)
≤24
25-48
49 & above

1.000
0.391*** 

0.503** 

1.000
0.361*** 

0.465**

1.000
0.365*** 

0.471** 

Children Under Five
1 
2 & above

1.000
1.815**

1.000
1.715* 

1.000
1.615* 

Previous Death Of Sibling
No
Yes 1.000

1.606** 
1.000
1.585

1.000
1.506

Mother’s Age (in years)
15-19
20-34
35-49

1.000
0.908
1.223

1.000
0.947
1.298

1.000
0.969
1.258

Table 2 : Contd

Factors Independent Variables Model-1 Model-2 Model-3 Model-4 Model-5 

H
ea

lth
 c

ar
e

Contraceptive Use
0=No
1=Yes

1.000

   

0.438***
1.000

   

0.426*** 

Tetanus Injection before 
Birth
0=No
1=Yes

1.000
0.962

1.000
0.973
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N

ut
rit

io
na

l Body Mass Index
≤18.5
18.51-24.99
25 and above

1.000
0.923
1.018

Breastfeeding
0=No
1=Yes

1.000
0.227** 

-2 log likelihood
Chi-square
DF
Significance

952.02
37.06

10
.000

937.59
55.60

15
.000

909.78
91.24

21
.000

901.86
105.90

23
.000

899.17
111.66

26
.000

                

Note:  *** p ‹0.01; ** p ‹0.05; * p ‹0.10.

Table 2 shows that mean birth intervals of first 
and subsequent births in Bangladesh are found about 
33.5, 41, 41, 40 and 38 months respectively. The 
observed intervals are higher compared to other 
countries. The reasons behind the higher birth intervals 
are lower age at first marriage which is associated with 
adolescent fecundity for first birth, postpartum 
amenorrhea and breastfeeding for second to higher 
births. Malnutrition, intra-uterine mortality, temporary 
separation and contraception may be the other reasons 
for higher birth intervals in Bangladesh. Unexpectedly, 
fourth and fifth birth intervals are found lower than first 
three birth intervals. The reasons may be that while 
collecting data mothers may not give exact date of their 
children birth because of memory lapse.       

The figures of standard deviation for all births 
indicate that women are heterogeneous in their 
reproductive characteristics. The mean age at first birth 
and subsequent births considered in this research work 
indicate the depressing situation among women in 
Bangladesh. Findings from Table 2 show that the mean 
age at first birth of the respondents is extremely lower 
(17.85 years), which is lower even than the legal age at 
first marriage. The result further shows that at the age of 
24 years mothers already gave on an average three 

births in Bangladesh, which is one of the important 
barriers for the reduction of fertility.

IV. Differentials of Birth Intervals

The purpose of this section of the study is to 
examine possible variation of length of birth intervals by 
related background characteristics of the respondents. 
Since duration of birth intervals of Bangladeshi females 
significantly varies with their socioeconomic, cultural and 
demographic characteristics, therefore, in the present 
study a detailed examination has been made of length 
of birth intervals and its differentials by background 
variables and the results are presented in Table 3 
accordingly. After categorizing every variable into 
different suitable classes, mean length of birth intervals 
by different background characteristics are determined. 
The associations between lengths of birth intervals with 
categorical background characteristics are tested by
Chi-square test statistic after constructing the 
contingency tables.

Among the socio-economic factors, women’s 
education has been widely recognized to have a major 
effect on birth interval and it is hypothesized that 
schooling delays marriage and subsequent births.

Table 3 : Mean birth intervals (months) of respondents and corresponding p-values of chi-square by different 
background characteristics, 2007

Background 
Characteristics

1st live birth 
interval

2nd live birth 
interval

3rd live birth 
interval

4th live birth 
interval

5th live birth 
interval

Mean
p-

value
Mean

p-
value

Mean
p-

value
Mean

p-
value

Mean
p-

value
Respondent’s Education
0= No education
1= Primary
2= Secondary & above

35.34
30.20
27.35

.000
38.55
39.10
49.11

.000
38.36
40.98
52.48

.000
38.87
40.46
49.56

.000
36.59
38.86
42.60

.096

Husband’s Education
0= No education
1= Primary
2= Secondary & above

33.53
29.59
29.34

.000
38.74
39.42
45.82

.000
39.09
39.03
47.30

.000
39.24
39.35
44.56

.001
36.46
36.08
43.09

.000

Place of Residence
Urban
Rural

29.72
31.47

.000 43.25
39.70

.000 44.28
39,55

.000 42.60
39.16

.027 41.61
36.66

.001
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Region of Residence
  Barisal
  Chittagong
  Dhaka
  Khulna
  Rajshahi
  Sylhet

30.12
28.16
31.67
33.63
30.88
29.64

.000

41.29
37.45
41.55
45.27
44.58
35.20

.000

40.95
38.41
42.13
46.30
44.23
36.15

.000

39.57
39.10
41.47
41.93
44.34
36.64

.000

37.39
36.66
40.12
40.88
41.37
34.22

.000

Socio-economic Status
Lower
Medium
Higher

32.15
30.90
29.75

.000
39.37
39.44
43.10

.000
38.87
38.31
44.79

.000
38.51
39.82
42.46

.016
35.77
38.03
40.44

.022

Respondent’s Working 
Status
Working
Not-working

32.61
30.63

.000 43.07
40.04

.000 41.92
40.83

.112 40.98
39.98

.017 37.57
38.82

.259

Religion
Muslim
Non-Muslim

30.85
30.50

.204 40.84
42.52

.003 41.12
41.65

.440 40.27
40.39

.287 37.92
37.99

.268

Access to Mass Media
No access
Have access

31.48
30.00

.034 39.92
43.34

.000 39.07
43.95

.000 38.89
42.35

.019 36.72
39.81

.029

Age at First Marriage (in 
years)
≤14
15-18
19 & above

35.34
27.45
24.76

.000 40.51
40.82
44.89

.000 40.68
41.87
41.16

.052 40.02
40.58
41.37

.856 37.93
37.86
38.34

.552

Spousal Age Difference
≤5

  6-10
11 & above

31.86
31.58
31.14

.006 44.12
40.70
39.62

.000 43.05
41.68
39.75

.000 41.51
40.81
39.02

.000 39.36
37.87
37.76

.000

Table 3 : Cont

Background 
Characteristics

1st live birth 
interval

2nd live birth 
interval

3rd live birth 
interval

4th live birth 
interval

5th live birth 
interval

Mean p-
value

Mean p-
value

Mean p-
value

Mean p-
value

Mean p-
value

Age of the Respondents 
(in years)
≤24
25-34
35 & above

22.34
29,43
37.96

.000 35.51
43.54
40.62

.000 32.62
42.41
41.23

.000 32.35
38.12
41.37

.572 22.86
34.70
38.88

.023

  

Sex of previous Child 
Male
Female

41.97
39.96

.025 42.15
40.13

.542 40.67
39.92

.933 38.98
36.90

.458

Survival Status of 
Previous Child
No
 Yes 

31.01
43.11

.000 31.67
42.94

.000 33.45
41.52

.000 32.26
38.94

.000

Contraceptive Use
Never Use
Ever Use

38.98
29.17

.000 40.18
41.14

.000 37.10
41.94

.000 37.54
40.88

.001 35.14
38.66

.002

Body Mass Index
≤18.50

18.51-24.99
25 and above

32.29
30.20
30.42

.078
38.50
41.04
45.36

.000
38.77
41.23
45.96

.000
39.20
40.36
42.68

.092
36.81
36.98
45.65

.000
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Khan et al. (1998) found that the higher the 
educational attainment of women, the later they would 
have had subsequent births. Rindfuss et al. (1982) has 
obtained that at higher parities the pace of fertility has 
been lower throughout the entire period for those with 
the higher education. From Table 3, two major 
observations can be made with respect to mean birth 
intervals by education. First, the mean length of first birth 
interval falls with the rising of women education level. 
Since median age at marriage for uneducated and 
primary educated women are comparatively low in 
Bangladesh (Karim, 2008) and many women got 
married before menarche, hence their first mean birth 
intervals are higher than secondary or higher educated 
women. Secondly, in higher parities, the mean birth 
intervals have a positive relationship with the education 
level. The test statistic shows that there is a highly 
significant association between length of birth interval 
and female education. 

Women whose husbands are educated have 
longer birth interval in second to fifth birth intervals 
except first one than those whose husbands have no 
formal education. In first birth interval, respondents 
whose husbands have no education have higher birth 
interval compared to women whose husbands have 
formal education. Lower age at first marriage among 
illiterate couples may be the important cause for higher 
mean first birth interval. The test statistic shows 
significant association in the difference of birth intervals 
with husband’s education. 

Place of residence may be another important 
determinant influencing birth intervals. According to the 
place of residence, people's traditions and lifestyles may 
differ. Rural females may breastfeed for a longer period 
than urban females, urban women may use 
contraceptives more often than rural females, and the 
socioeconomic status of urban women may be higher 
than that of rural females, resulting in better health and 
knowledge of and easier access to family planning 
methods for the former. It is observed from the Table 3 
that mean duration of first birth interval of rural women is 
higher than those of urban females. The reason behind 
the fact that girls born and brought up in rural areas 
enter into wedlock at an early age than those who are 
exposed grew up in urban environment. Women having 
an urban background naturally get civic opportunity 
such as education, greater access to mass media and 
employment as compared to their rural counterparts, 
consequently they less likely to marry earlier. But after 
entering wedlock, urban women are much eager to get 
as soon as their first child.  Khan and Raeside (1998) 
have also obtained same findings while studying the 
determinants of first and subsequent births in urban and 
rural area of Bangladesh using 1989 Bangladesh fertility 
survey data. Mean birth interval of higher parities urban 
respondents are greater than rural women. Urban 
females are observed to space their subsequent mean 

birth intervals after getting their expected first birth. The 
test statistic shows significant association between birth 
intervals and place of residence.              

Region of residence plays an important role in 
the variation of timing of births. Regional differentials 
with timing of births are found to be significant in this 
study because of heterogeneous socio-economic 
characteristics among the respondents living in the 
different divisions of the country. The variations primarily 
stem from the cultural, educational, religious, climate, 
social and other socio-cultural diversities and 
differentials developmental effects that largely regulate 
the social norms and values. From Table 3, it is seen 
that women of Sylhet division have shorter birth interval 
than females of other divisions. Respondents living in
Chittagong division have also shorter birth interval in the 
timing of first birth. Women residing in Khulna division 
have longer birth interval than women in other divisions. 
Higher mean age at first marriage among the women 
residing in Chittagong and Sylhet divisions is probably 
the main reason for shorter birth interval, mainly for 
timing of first motherhood.

Socio-economic status is an important 
determinant influencing in the difference of length of 
birth intervals. The test statistic shows significant 
association in the timing of first to fifth birth intervals with 
socio-economic status. In the marriage to first birth 
interval, women of lower socio-economic status have 
longer birth interval than women belong to medium and
higher socio-economic strata.  From second to fifth birth 
interval women belongs to lower socio-economic status 
have shorter mean birth interval than women of medium 
and higher socio-economic status.  

Respondent’s working status is one of the 
major determinants of birth interval. Mturi (1997) shows 
significant association between working status and 
length of birth intervals. Table 3 reveals that women who 
are working have longer spacing of births than who are 
not working. Higher parities women have higher mean 
length of birth interval than first one. The test statistic 
indicates statistically significant association in the first, 
second and fourth birth interval with employment status. 

Access to mass media plays an important role 
in the variation of timing of spacing of births. Women 
who have no access to mass media have higher first 
birth interval than those who have access. This may 
occur due to early age at marriage before menarche, 
lower level of education and having rural background of 
those females who have no access to mass media.
Mass media increases awareness regarding family 
service programs and also increase knowledge for 
keeping good health of mother as well as child. Thus, 
respondents having access to mass media have longer 
subsequent birth intervals compared to their 
counterparts.      

Religion is significantly associated with birth 
spacing (Bavel and Kok, 2004). Mean birth interval of 
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Non-muslim women is slightly higher than Muslim 
women except first birth interval. Table 3 shows that 
religion has only significant association with second 
birth interval. Mean birth intervals of higher parities are 
longer than first mean birth interval.

Marriage is the starting point of legitimate 
sexual union and marks the beginning of child bearing 
period. Age at first marriage is considered as an 
important demographic variable affecting first and 
subsequent fertility. Marini and Hodsdon (1981) have 
shown that age at first marriage has a causal effect on 
the occurrence of a short first birth interval. Al-Nahedh 
(1999) found that age at marriage influenced not only 
the time to first birth but also subsequent fertility. Table 3 
shows that there is an inverse relationship between age 
at first marriage and first birth interval. First mean birth 
interval is lower than mean birth intervals of higher
parities. The test statistics shows significant association 
between age at first marriage and first to third birth 
intervals.

Reproductive behavior may vary depending on 
the age of the couples. Gubhaju (1986) demonstrated 
that first births exhibited many unique characteristics 
and tended to be proportionately more frequent in 
younger women in rural Nepal. There is also evidence 
that reproductive function declines with age and can 
contribute to longer interbirth intervals (Al-Nahedh, 
1999). For examining the effect of age of the 
respondents, it is grouped into three categories based 
on the frequency of the respondents. Age of the 
respondents is found to be positively significant 
association with all birth intervals except fourth birth. 
First mean birth interval is observed to be lowest (22.34 
months) for youngest cohort whereas it is increased to 
29.43 months and 37.96 months for the middle aged 
women and women aged 35 years and above 
respectively. Same patterns of results are observed in 
fourth and fifth birth intervals. The mean length of birth 
interval for youngest is found lowest in all parities. The 
study shows that first birth intervals are very short 
compared to other intervals. Couples try to have their 
first birth as soon as possible after marriage. The length 
of the first birth interval is mainly determined by 
fecundity, which is closely correlated with a woman’s 
age. Lastly, length of birth interval is increased with 
rising age of the respondents except oldest category of 
second and third parity. Spousal age difference is 
another determinant of length of birth intervals. The test 
statistics shows significant association in the differences 
of first to fifth mean birth interval with age differences of 
couples. Lengths of first to fifth mean birth intervals 
decrease with the increasing of age differences of 
couples except some categories.   

Sex of previous child is another determinant 
affecting the spacing of second and subsequent births. 
The Table 3 presents significant association in the 
timing of second birth intervals with sex of previous child 

but insignificant association in the timing of other birth 
intervals. If first child is male then length of mean birth 
interval is 41.97 months whereas for female child, the 
mean birth interval is 39.96 months. From the Table 3, it 
is evident that for previous male child women have 
longer birth intervals than the previous female child. The 
results reveal that still there is a son preference among 
the couples in Bangladesh.

Survival status of previous child is considered a 
major determinant of subsequent births spacing. The 
death of the index child in infancy or early childhood has 
been found to be associated with short subsequent 
intervals in Tanzania (Mturi, 1997). From the Table 3, it is 
observed that for first dead previous child the length of 
second mean birth interval is 31.91 months where as for 
first alive previous child, the mean birth interval is 43.11 
months. Thus, it is evident that for dead previous child 
women have shorter subsequent lengths of mean 
intervals than the previous alive child. The test statistic 
indicates significant association in the timing of spacing 
of births with survival status of previous child. This has 
been happened for several reasons. Sometimes, 
parents deliberately plan a new pregnancy to replace a 
lost child. There are involuntary causes for short spacing 
too-the death of a child cuts short nursing durations 
which results in earlier resumption of menses and 
ovulation. Reduction of infant and child mortality could 
increase the subsequent birth intervals.

Patterns and Differentials of Birth Intervals in Bangladesh

Several studies reveal that contraceptive use 
affects length of birth interval (Yeakey et al., 2009; 
Bumpass et al., 1986). Sather (1988) suggests that the 
use of contraception is protective against short birth 
intervals. First mean birth interval of those women who 
didn’t use contraception is found longer than that of ever 
users. Though the finding may be unexpected but is 
consistent with some earlier studies (Sather, 1988 and 
Azad, 2001). It has occurred due to the fact that most of 
the never users have no education, come from 
countryside and have lower age at first marriage. In 
higher parities women, birth intervals of ever users are 
found higher than those of never users. It has been 
found to be significant association between birth 
intervals and contraceptive use.

Nutritional status of women is known to affect 
the length of birth intervals. The women whose body 
mass index is less than 18.50 (malnourished) have 
shorter birth interval than those whose body mass index 
is greater than 18.50 except first birth interval. In the 
timing first birth, the women whose body mass index is 
less than 18.50 have longer birth interval. The test 
statistic presents significant association in the timing of 
first to fifth birth interval with body mass index of study 
women in Bangladesh.
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V. Covariates of Birth Intervals: 
Proportional Hazard Analysis

In the preceding section, to study variations 
among categories of different background 
characteristics, mean birth intervals are examined. The 
associations of certain explanatory variables with the 
length of birth intervals have also been discussed on the 
basis of bivariate analysis. In the analysis, tests for 
independence were employed to identify the factors 
associated with duration of birth intervals of the females 
in Bangladesh. However, it is impossible to draw 

conclusions about presence or absence of controlled 
birth spacing by background characteristics from a 
simple comparison of mean lengths of birth interval 
between groups and testing associations (Knodel, 
1987). However, from the forgoing analysis and 
discussion, it is obvious that some of the independent 
variables selected for the study have considerable 
impact on length of birth intervals. The results of the 
hazard analysis in terms of the hazard coefficients [exp 
(ß)] are presented in the Table 4. As suggested by the 
log likelihood ratio and the associated chi-square, the 
models are found to be statistically significant.

Table 4  :  Cox’s proportional hazard estimates of relative risk of birth intervals from first to fifth birth, Bangladesh

Background 
Characteristics

1st live birth 
interval

2nd live birth 
interval

3rd live birth 
interval

4th live birth 
interval

5th live birth 
interval

Respondent’s 
Education
0= No education
1= Primary
2= Secondary & above

0.904***

0.993*

1.000

1.436***

1.362*** 

1.000

1.660***

1.489*** 

1.000

1.538***

1.382*** 

1.000

1.405***

1.280*** 

1.000
Place of Residence
Urban
Rural

1.012
1.000

0.938** 

1.000
0.902** 

1.000
0.933* 

1.000
0.847** 

1.000
Region of Residence
  Barisal
  Chittagong
  Dhaka
  Khulna
  Rajshahi
  Sylhet

0.843*** 

0.958
0.820*** 

0.754*** 

0.892*** 

1.000

0.709*** 

0.923** 

0.732*** 

0.588*** 

0.636*** 

1.000

0.636*** 

0.893** 

0.673*** 

0.446*** 

0.547*** 

1.000

0.704*** 

0.864** 

0.662*** 

0.500*** 

0.495*** 

1.000

0.675*** 

0.802** 

0.651*** 

0.510*** 

0.484*** 

1.000
Socio-economic Status
 Lower 
Medium
Higher

1.028
1.010
1.000

1.129*** 

1.086** 

1.000

1.087* 

1.097** 

1.000

1.139** 

1.099* 

1.000

1.188** 

0.982
1.000

Respondent’s Working 
Status
Not-working
Working

1.047**

1.000
1.184***

1.000
1.166***

1.000
Religion
Muslim
Non-Muslim

1.141***

1.000
Age at First Marriage (in 
years)
≤14
15-18

0.737***

0.921**
1.262***

1.170***
1.459***

1.318***

19 & above 1.000 1.000 1.000
Spousal Age Difference
≤5

 6-10
11 & above

0.872***

0.956**

1.000

0.871***

0.903***

1.000

0.882***

0.906***

1.000

0.920
0.890***

1.000

0.806***

0.919*

1.000
Sex of Previous Child 
Male
Female

- 0.891*** 

1.000
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Table 04 : Cont

Background 
Characteristics

1st live birth 
interval

2nd live birth 
interval

3rd live birth 
interval

4th live birth 
interval

5th live birth 
interval

Survival Status of Previous 
Child
No

 Yes

- 
1.738*** 

1.000
2.120*** 

1.000
1.897*** 

1.000
1.763*** 

1.000
Contraceptive Use
Never use
Ever use

0.531*** 

1.000
1.127*** 

1.000
1.212*** 

1.000
1.315** 

1.000
1.089
1.000

Body Mass Index
≤18.50

18.51-24.99
25 & above

1.026
1.052**

1.000

1.106*** 

1.091**

1.000

1.131** 

1.066
1.000

1.149** 

1.058
1.000

1.158* 

1.127
1.000

-2log Likelihood
Chi-square
Model Significance
Degree of freedom

103035.99
1290.14

.000
18

125535.48
1303.49

.000
21

83314.78
1276.26

.000
18

51985.65
705.44

.000
17

29648.45
381.26

.000
16

              Note:  *** p ‹0.01; ** p ‹0.05; * p ‹0.10.

Women’s education has important significant 
effect on risk of having births. From Table 4, it is 
observed that women with no educational background 
have less chance of having first birth than educated 
women specially, women having secondary and above 
level of education. From second to fifth birth intervals, 
the likelihood of having births decreases with the 
increasing level of education of the respondents. In 
general, educated women marry relatively in late. They 
intend to get first child in short period after marriage but 
not for subsequent births. The spacing between births 
after first birth among educated women indicates the 
intention to limit total children ever born.

Place of residence is an important factor in 
explaining the variation of vital events in the country like 
Bangladesh. In this study, the place of residence is 
found to have a significant impact on timing of first 
motherhood and also on the subsequent births. 

Table 4 indicates that urban women have 1.012 
times more risk to terminate first birth than rural women. 
As urban women are more educated and are get 
married late, they are more eager to get first birth and 
are intended to lengthen subsequent births. The findings 
of this study show that urban women are less likely to 
terminate their subsequent births compared to their rural 
counterparts.  

The regional variation of birth intervals in 
Bangladesh is remarkable. The odd ratios reveal that 
women living in Chittagong, Rajshahi, Barisal, Dhaka, 
and Khulna division are likely to have 4 percent, 11 
percent, 16 percent, 18 percent, and 25 percent less risk 
of first birth than women living in Sylhet division. Women 
of Khulna division have comparatively longer first to third 
birth intervals than other divisions. Women residing in 
Rajshahi division have longer fourth and fifth birth 
intervals than women of other divisions. Women from 
Chittagong division have shorter birth interval than other 
divisions except Sylhet division. Most of the women of 

five divisions have longer spacing of births than Sylhet 
division.  

Socio-economic status has been observed to 
have significant influence on termination of second to 
fifth birth intervals but insignificant impact on first birth 
interval. Women of lower and medium socio-economic 
status have shorter birth interval than women belonging 
to higher socio-economic status. The risk of having 
second birth by women of lower and medium socio-
economic status is 1.129 and 1.086 times higher 
compared to respondents of higher socio-economic 
stratum.

Respondent’s working status has been found to 
have significant influence on termination of birth 
intervals. Women who are not working are 5, 18 and 17 
percent more likely to cease first to second and fourth 
birth respectively than women who are working. Working 
women have longer birth intervals than non-working 
women. The cultural variable like religion is one of the 
important predictors for the variation of length of birth 
intervals. In a multivariate analysis, Nath et al. (1993) 
and Singh et al. (1993) reported substantial variations in 
the duration of birth intervals among different castes and 
religions. The findings of the study indicate that there are 
higher chances of having birth in Muslim women than to 
non-Muslims. The likelihood of having second birth is 
1.14 times higher in Muslim respondents compared to 
non-Muslim females. The less contraceptive use and 
religiosity may be important causes for shorter birth 
intervals and consequently higher total children ever 
born. The study thus suggests that the fertility among 
vast majority is higher in Bangladesh.

Marriage is almost universal in Bangladesh and 
births are confined within wedlock. Therefore, marriage 
has a direct effect on fertility. In this study, age at first 
marriage is found to have significant impact on the first 
three birth intervals. The results in table 4 indicate that 
among the covariates considered in this analysis age at 
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marriage of the respondents is found to have a 
significant predictor of the probability of having births in 
Bangladesh. The odd ratios show that for first birth 
interval, women married at age less than 14 years and 
(15-18) years have 26 percent, and 8 percent lower risk 
of having a first birth respectively compared to those 
who got married at age 19 years and above. Though the 
result may be considered as unexpected but it may 
occur because of two reasons. Firstly, many women got 
married at a very low age of around their menarche and 
hence first birth is taking long time because of 
immaturity regarding reproductive performance.

Secondly, late marrying women may attempt to 
make up their lost time in a single state and hence 
having short first birth interval.                                           

                                                  

As age differences of couples are apparently 
higher in Bangladesh (9.5 years), spousal age 
difference is one of the important covariates in fertility 
analysis. In a study based on 54 developing countries, 
Abadian (1996) reported that fertility was strongly related 
to spousal age difference. From Table 3.4, it has been 
observed that spousal age difference has a significant 
influence on risk of having first to fifth births. The women 
whose spousal age difference is ≤5 and (6 -10) years 
have 13 percent and 4 percent less chances for having 
first birth than the women whose spousal age difference 
is 11 and more years. Almost similar patterns have been 
observed for higher birth orders. One of the important 
reasons is that higher spousal age difference usually be 
the higher age of male partners and higher age at first 
marriage for males. In these circumstances, the male 
partners are less likely to use contraception for 
achieving desired family size, which may be the cause 
of shorter birth intervals among couples whose spousal 
age difference is high. 

Sex of previous child has been found to have 
strong significant effect on termination of second birth 
interval. Recent researches (Low, 1991 and Mace and 
Sear, 1997) indicate that the length of birth intervals is 
influenced by the sexes of the children born at the 
beginning and end of the birth interval. The odd ratios 
show that woman for previous male child are about 11 
percent less likely to terminate their second birth interval 
than women who have female previous child. Blanchard 
and Bogaert (1997) show that birth intervals are longer 
following a male than a female child. The greater the 
cost of each child to the mother, and the longer the 
period over which that cost is extracted, the longer the 
birth interval should be. A few empirical studies (Hrdy, 
1987 and Sieff, 1990) demonstrate within society 
differences in the attention, care and resource allocation 
to sons and daughters. It has been hypothesized that 
parents provide better care for males than females when 
males have a reproductive advantage over females with 
respect to resource access (Trivers and Willard, 1973).                                                                      

Survival status of the previous child is one of the 
major determents of termination of birth intervals. The 

odd ratios show that child survival has a significant 
impact on length of birth intervals. The women whose 
previous child is dead have about twice more likely to 
terminate birth intervals than women whose previous 
child is alive. An inverse relationship has been frequently 
observed between birth interval and infant mortality 
(Pebley et al., 1991; Fuster et al., 1995).

Contraceptive use is one of the important 
proximate determinants of fertility, which has direct 
effect on birth interval dynamics. Couples use 
contraceptive methods either to space birth intervals or 
for stopping fertility. Contraceptive use has significant 
effect on termination of first to fourth birth and 
insignificant on fifth birth. Table 4 presents that never 
user women are 47 percent less likely to have first birth 
than ever users. As ever user females are more 
educated, get married in late and in greater access to 
mass media, thus they expect their first birth soon than 
their never user counterparts. The odd ratios also show 
that never user respondents have 13, 21, 32, and 9 
percent more likelihood of having second to fifth birth 
than ever user females. The result implies that after 
having first birth, ever user females may lengthen their 
subsequent birth intervals.

Body mass index has been observed to have 
significant effect on having first to fifth birth. From Table 
4, it has been observed that women whose body mass 
index is less than 25 have shorter birth interval than 
women whose body mass index is greater than 25. For 
first birth interval, women whose body mass index is 
less than 25 are 2.6 percent and 5.2 percent 
respectively more likelihood for termination of first birth 
interval than those whose body mass index is greater 
than 25.

VI. Conclusion

The purpose of this paper is to analyze five 
consecutive birth intervals to gain a better 
understanding of the fertility behavior of Bangladeshi 
women. For understanding distribution of birth intervals, 
percentage distribution of respondents of marriage to
first birth and subsequent birth intervals is made. The 
study reveals that about 50 percent of ever married 
women become mother within first two years of 
marriage. The mean age at first marriage and first birth 
of the respondents are found 15.49 years and 17.85 
years respectively. Thus, the results indicate that 
existing legal age at marriage act (18 years for females) 
is not functioning well across the country. From the 
curves of percentage distribution of birth intervals, it is 
observed that the distributions are positively skewed 
and unimodal.

Mean length of birth intervals of different 
background characteristics are calculated in order to 
study the variations among the categories. To examine 
whether there is any association between duration of 
birth spacing and selected background characteristics, 
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chi-square test for independence is employed. Bivariate 
analysis reveals that all independent variables have 
shown significant association with marriage to first birth 
interval except religion of the respondents. Similarly, 
except few variables, all explanatory variables are 
significantly related to third to fifth birth intervals. In 
addition to examine the association, to investigate the 
effect of each variable independently, which are found 
significant in bivariate analysis, Cox’s proportional 
hazard regression model is employed.  

Among the socio-economic factors, education 
level of women has been found to have important 
significant impact on risk of having birth. Educated 
respondents intend to get first birth in short period after 
marriage but longer period for subsequent births which 
is probably to limit family size. Therefore, emphasis 
should be given to increase the literacy rates 
irrespective of gender, which can increase spacing of 
births in Bangladesh. Urban-rural differentials have been 
observed in birth intervals. Thus, along with educational 
opportunities better civic facilities should be ensured in 
the vast populated rural areas. Women who have no 
work experience have more chances of having first and 
subsequent births compared to those who have work 
experience. It may be concluded that creating 
opportunity of work status of females could reduce the 
fertility in Bangladesh.

The women whose previous child is dead have 
about 2 times more likely to terminate birth intervals than 
women whose previous child is alive. Based on the 
findings, it can be concluded that reduction of infant and 
child mortality could increase the subsequent birth 
intervals. The Contraceptive use is also found to have 
significant effect on birth intervals. Modern and effective 
contraceptive methods should be supplied among 
mothers particularly to rural adolescent and illiterate 
women. In this context, unmet need of contraception 
should be ensured.  Women whose previous child was 
male have longer birth interval than those whose 
previous child is female. As Bangladesh is still an 
agriculture-based, male-dominant, backward-cultured 
and developing country, couples expect male child who 
will eventually be inheritor and family earning member.  
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knowledge of your students as well as it can also be helpful for the concerned faculty 
members.

The MARSS member can apply for approval, grading and certification of standards of 
their educational and Institutional Degrees to Open Association of Research, Society 
U.S.A.

Once you are designated as MARSS, you may send us a scanned copy of all of your 
credentials. OARS will verify, grade and certify them. This will be based on your 
academic records, quality of research papers published by you, and some more 
criteria.

It is mandatory to read all terms and conditions carefully.
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Auxiliary Memberships 
  

Institutional Fellow of Global Journals Incorporation (USA)-OARS (USA)
Global Journals Incorporation (USA) is accredited by Open Association of Research 
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional 
Fellow of Open Association of Research Society” (IFOARS).
The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E. 
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.
The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five 
board members preferably from different streams. The Board will be recognized as “Institutional 
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend 
them to publish with respective journal of Global Journals. It can also review the 
papers of other institutions after obtaining our consent. The second review will be 
done by peer reviewer of Global Journals Incorporation (USA) 
The Board is at liberty to appoint a peer reviewer with the approval of chairperson 
after consulting us. 
The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind 
peer reviewed paper at their end to the board for the verification and to get 
recommendation for final stage of acceptance of publication.

The IBOARS can organize symposium/seminar/conference in their country on behalf of 
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be 
discussed separately.
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regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so 
that proper amendment can take place for the benefit of entire research community. 
We shall provide details of particular standard only on receipt of request from the 
Board.

The board members can also join us as Individual Fellow with 40% discount on total 
fees applicable to Individual Fellow. They will be entitled to avail all the benefits as 
declared. Please visit Individual Fellow-sub menu of GlobalJournals.org to have more 
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We shall provide you intimation regarding launching of e-version of journal of your stream time to 
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it 
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly 
functioning successfully for one year, we can consider giving recognition to your 
institute to function as Regional/Zonal office on our behalf.
The board can also take up the additional allied activities for betterment after our 
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual 
Fellow may use the designations as applicable, or the corresponding initials. The 
Credentials of individual Fellow and Associate designations signify that the individual 
has gained knowledge of the fundamental concepts. One is magnanimous and 
proficient in an expertise course covering the professional code of conduct, and 
follows recognized standards of practice.

Open Association of Research Society (US)/ Global Journals Incorporation (USA), as 
described in Corporate Statements, are educational, research publishing and 
professional membership organizations. Achieving our individual Fellow or Associate 
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be 
passed on to researcher, 15 % benefit towards remuneration should be given to a 
reviewer and remaining 5% is to be retained by the institution.

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our 
38 journals worth $ 2376 USD.                                                   
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Society (US) credentials signify guarantees following achievements:

 The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame, 
honor, regular flow of income, secured bright future, social status etc.
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 In addition to above, if one is single author, then entitled to 40% discount on publishing 
research paper and can get 10%discount if one is co-author or main author among group of 
authors.

 The Fellow can organize symposium/seminar/conference on behalf of Global Journals 
Incorporation (USA) and he/she can also attend the same organized by other institutes on 
behalf of Global Journals.

 The Fellow can become member of Editorial Board Member after completing 3yrs.
 The Fellow can earn 60% of sales proceeds from the sale of reference/review 

books/literature/publishing of research paper.
 Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and 

can also get an opportunity to join as member of the Editorial Board of Global Journals 
Incorporation (USA)

 • This individual has learned the basic methods of applying those concepts and techniques to 
common challenging situations. This individual has further demonstrated an in–depth 
understanding of the application of suitable techniques to a particular area of research 
practice.

 In future, if the board feels the necessity to change any board member, the same can be done with 
the consent of the chairperson along with anyone board member without our approval.

 In case, the chairperson needs to be replaced then consent of 2/3rd board members are required 
and they are also required to jointly pass the resolution copy of which should be sent to us. In such 
case, it will be compulsory to obtain our approval before replacement.

 In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and 
binding to everyone.                                                                                                                                             
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Process of submission of Research Paper     
  

The Area or field of specialization may or may not be of any category as mentioned in 
‘Scope of Journal’ menu of the GlobalJournals.org website. There are 37 Research 
Journal categorized with Six parental Journals GJCST, GJMR, GJRE, GJMBR, GJSFR, 
GJHSS. For Authors should prefer the mentioned categories. There are three widely 
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at 
Home page. The major advantage of this coding is that, the research work will be 
exposed to and shared with all over the world as we are being abstracted and indexed 
worldwide.  

The paper should be in proper format. The format can be downloaded from first page of 
‘Author Guideline’ Menu. The Author is expected to follow the general rules as 
mentioned in this menu. The paper should be written in MS-Word Format 
(*.DOC,*.DOCX). 

 The Author can submit the paper either online or offline. The authors should prefer 
online submission.Online Submission: There are three ways to submit your paper: 

(A) (I) First, register yourself using top right corner of Home page then Login. If you 
are already registered, then login using your username and password. 

      (II) Choose corresponding Journal. 

      (III) Click ‘Submit Manuscript’.  Fill required information and Upload the paper. 

(B) If you are using Internet Explorer, then Direct Submission through Homepage is 
also available. 

(C) If these two are not conveninet , and then email the paper directly to 
dean@globaljournals.org.  

Offline Submission: Author can send the typed form of paper by Post. However, online 
submission should be preferred.                                                                                                                       

© Copyright by Global Journals Inc.(US)| Guidelines Handbook

                   

VIII



 

 
 

 
 

 
 

 

Preferred Author Guidelines    

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed) 

 Page Size: 8.27" X 11'" 

 Left Margin: 0.65 
 Right Margin: 0.65 
 Top Margin: 0.75 
 Bottom Margin: 0.75 
 Font type of all text should be Swis 721 Lt BT.  
 Paper Title should be of Font Size 24 with one Column section. 
 Author Name in Font Size of 11 with one column as of Title. 
 Abstract Font size of 9 Bold, “Abstract” word in Italic Bold. 
 Main Text: Font size 10 with justified two columns section 
 Two Column with Equal Column with of 3.38 and Gaping of .2 
 First Character must be three lines Drop capped. 
 Paragraph before Spacing of 1 pt and After of 0 pt. 
 Line Spacing of 1 pt 
 Large Images must be in One Column 
 Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10. 
 Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10. 

You can use your own standard format also. 
Author Guidelines: 

1. General, 

2. Ethical Guidelines, 

3. Submission of Manuscripts, 

4. Manuscript’s Category, 

5. Structure and Format of Manuscript, 

6. After Acceptance. 

1. GENERAL 

 Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial, 
while peer reviewer justify your paper for publication. 

Scope 

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of 
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology, 
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization. 
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global 
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will 
not be accepted unless they have wider potential or consequences. 

2. ETHICAL GUIDELINES 

 Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities. 

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication 
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals 
Inc. (US). 

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings. 
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before 
submission 

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According 
to the Global Academy of R&D authorship, criteria must be based on: 

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings. 

2) Drafting the paper and revising it critically regarding important academic content. 

3) Final approval of the version of the paper to be published. 

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors 
who do not match the criteria as authors may be mentioned under Acknowledgement. 

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The 
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along 
with address. 

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere. 

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this 
paper. 

Please mention proper reference and appropriate acknowledgements wherever expected. 

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the 
author's responsibility to take these in writing. 

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the 
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved. 

3. SUBMISSION OF MANUSCRIPTS 

 Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of 
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to 
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below. 

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given 
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author, 
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the 
instructions. 
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and 
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our 
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments. 

Complete support for both authors and co-author is provided. 

4. MANUSCRIPT’S CATEGORY 

Based on potential and nature, the manuscript can be categorized under the following heads: 

Original research paper: Such papers are reports of high-level significant original research work. 

Review papers: These are concise, significant but helpful and decisive topics for young researchers. 

Research articles: These are handled with small investigation and applications 

Research letters: The letters are small and concise comments on previously published matters. 

5.STRUCTURE AND FORMAT OF MANUSCRIPT 

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words 
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and 
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as 
follows: 

 Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and 
comprise: 

(a)Title should be relevant and commensurate with the theme of the paper. 

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions. 

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus. 

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared. 

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition; 
sources of information must be given and numerical methods must be specified by reference, unless non-standard. 

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable 
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design 
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to 
have adequate numerical treatments of the data will be returned un-refereed; 

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 

(i) References in the proper form. 

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more 
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the 
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial 
correction. 
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness. 

It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines. 

 Format 

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript 
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable, 
that manuscripts should be professionally edited. 

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary. 
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When 
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater. 

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed 
by the conventional abbreviation in parentheses. 

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration, 
1.4 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 10-3 m. Chemical formula and solutions must identify the form used, e.g. 
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by 
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear. 

Structure 

All manuscripts submitted to Global Journals Inc. (US), ought to include: 

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces), 
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for 
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a 
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most 
public part of your paper. 

Key Words 

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and 
Internet resources. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible 
keywords and phrases to try. 

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses 
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing 
research paper are very helpful guideline of research paper. 

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search: 

                                                                                             

© Copyright by Global Journals Inc.(US)| Guidelines Handbook

                   

XII



 

 
 

 
 

 
 

 One should start brainstorming lists of possible keywords before even begin searching. Think about the most 
important concepts related to research work. Ask, "What words would a source have to include to be truly 
valuable in research paper?" Then consider synonyms for the important words. 

 It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most 
databases, the keywords under which a research paper is abstracted are listed with the paper. 

 One should avoid outdated words. 

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are 
bound to improve with experience and time. 

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their 
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work 
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with 
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions 
will cause delays. 

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an 
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make 
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the 
Editorial Board. 

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done 
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not 
being noticeable. 

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management 
and formatting. 

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used. 

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers, 
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them. 

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or 
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible). 

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork. 
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to 
complete and return a color work agreement form before your paper can be published. 

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the 
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore, 
the first 100 characters of any legend should notify the reader, about the key aspects of the figure. 

6. AFTER ACCEPTANCE 

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the 
Global Journals Inc. (US). 

 6.1 Proof Corrections 

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must 
therefore be provided for the related author. 

Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for 
any corrections to be added. Further instructions will be sent with the proof. 

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt. 

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please 
note that the authors are responsible for all statements made in their work, including changes made by the copy editor. 

 6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print) 

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in 
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for 
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after 
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles 
cannot be cited in the conventional way. 

 6.3 Author Services 

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article - 
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their 
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link 
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. 

 6.4 Author Material Archive Policy 

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two 
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as 
possible. 

 6.5 Offprint and Extra Copies 

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to 
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org . 
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 
confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 
possible that evaluator has already seen it or maybe it is outdated version.  

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 
suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 
target. 

 

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 
language that is simple and straight forward. put together a neat summary. 

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a 
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with 
records. 

 

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 
will degrade your paper and spoil your work. 

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is 
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot. 

 

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 
trouble. 

 

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

 

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 
always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 
either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 
diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 
if study is relevant to science then use of quotes is not preferable.  
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 
Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 
to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical

 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is 
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should 
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is 
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

 

Key points to remember:  

Submit all work in its final form. 
Write your paper in the form, which is presented in the guidelines using the template. 
Please note the criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 
submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 
of prior workings. 

 

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 
improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 
several ideas, which will be helpful for your research. 

Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 
descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed 
lines. It should include the name(s) and address (es) of all authors. 

 
 

 

 

 

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation, 
and controlled record keeping are the only means to make straightforward the progression.  

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines. 

To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

Insertion a title at the foot of a page with the subsequent text on the next page 
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 
more than one ruling each.  

Reason of the study - theory, overall issue, purpose 
Fundamental goal 
To the point depiction of the research 
Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results 
of any numerical analysis should be reported 
Significant conclusions or questions that track from the research(es)

 
Approach: 

Single section, and succinct

 
As a outline of job done, it is always written in past tense

 
A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 
Center on shortening results - bound background information to a verdict or two, if completely necessary 
What you account in an conceptual must be regular with what you reported in the manuscript 
Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics) 
are just as significant in an abstract as they are anywhere else 

Introduction:  

 

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be 
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

Explain the value (significance) of the study  
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 
Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 
Very for a short time explain the tentative propose and how it skilled the declared objectives.

 Approach: 

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is 
done.  
Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a

 

least of four paragraphs. 

 

 

Abstract: 

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references 
at this point. 

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught 
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.  

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written? 
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can 
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to 
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may 
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the 
whole thing you did, nor is a methods section a set of orders. 

 

Materials: 

Explain materials individually only if the study is so complex that it saves liberty this way. 
Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  
Do not take in frequently found. 
If use of a definite type of tools. 
Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

Report the method (not particulars of each process that engaged the same methodology) 
Describe the method entirely

 To be succinct, present methods under headings dedicated to specific dealings or groups of measures 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 
Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

Resources and methods are not a set of information. 
Skip all descriptive information and surroundings - save it for the argument. 
Leave out information that is immaterial to a third party. 

Results: 

 
 

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the 
outcome, and save all understanding for the discussion. 

 

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 

 

Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 
Shape the theory/purpose specifically - do not take a broad view. 
As always, give awareness to spelling, simplicity and correctness of sentences and phrases. 

Procedures (Methods and Materials): 

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to 
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of 
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the 
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section. 
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic 
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Do not present the similar data more than once. 
Manuscript should complement any figures or tables, not duplicate the identical information. 
Never confuse figures with tables - there is a difference. 

Approach 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 
Despite of position, each figure must be numbered one after the other and complete with subtitle  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure and table must be adequately complete that it could situate on its own, divide from text 

Discussion: 

 

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly described. 
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 
Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work  
You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 
Give details all of your remarks as much as possible, focus on mechanisms. 
Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 
Try to present substitute explanations if sensible alternatives be present. 
One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain? 
Recommendations for detailed papers will offer supplementary suggestions.

Approach:  

When you refer to information, differentiate data generated by your own studies from available information 
Submit to work done by specific persons (including you) in past tense.  
Submit to generally acknowledged facts and main beliefs in present tense.  

Content 

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 
Present a background, such as by describing the question that was addressed by creation an exacting study. 
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 
Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 

What to stay away from 
Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 
To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis. 

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):  

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.  
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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