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Abstract- In this paper, we establish certain results concerning the quasi-Hadmard product for two classes related to 
starlike and convex univalent functions with respect to symmetric points. 
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 F
)

)

Throughout this paper, let S denote of the functions of the form :

(1.1)F (z) = a1z −
∞∑
k=2

akz
k (a1 > 0, ak ≥ 0) ,

(1.2)Fr (z) = a1,rz −
∞∑
k=2

ak,rz
k (r ∈ N, a1,r > 0, ak,r ≥ 0) ,

(1.3)ğ(z) = b1z −
∞∑
k=2

bkz
k (b1 > 0, bk ≥ 0)

and

(1.4)ğj(z) = b1,jz −
∞∑
k=2

bk,jz
k (j ∈ N, b1,j > 0, bk,j ≥ 0)

which are analytic in the unit disc U = {z : |z| < 1} .
Let S? be the subclass of functions S consisting of starlike functions

in U . It is well known that F ∈ S∗ if and only if

(1.5)Re

{
zF ′

(z)

F (z)

}
> 0, (z ∈ U) ,

Notes

Keywords: starlike and convex functions with respect to symmetric points, quasi-hadamard product.

Author α σ ρ: 
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Quasi-Hadamard Product of Certain Starlike and Convex Functions

and C? be the subclass of functions S consisting of convex functions in
U . It is well known that F ∈ C? if and only if

(1.6)Re

{
1 +

zF ′′
(z)

F ′ (z)

}
> 0, (z ∈ U) .

Let S?s be the subclass of S consisting of functions of the form (1.1)
satisfying

(1.7)Re

{
zF ′ (z)

F (z)−F (−z)

}
> 0, (z ∈ U) .

These functions are called starlike with respect to symmetric points and
were introduced by Sakaguchi [10] ( see also Robertson [9] , Stankiewics
[12] Wu [14] and Owa et al. [5]).

In [13], Sudharsan et al. introduced the class S?s (α, β) consisting of
functions of the form (1.1) and satisfying the following condition (see
also [11])

(1.8)

∣∣∣∣ zF ′ (z)

F (z)−F (−z)
− 1

∣∣∣∣ < β

∣∣∣∣α zF ′ (z)

F (z)−F (−z)
+ 1

∣∣∣∣
for some 0 ≤ α ≤ 1, 0 < β ≤ 1 and z ∈ U.
Let S?c (α, β) denote the class of function F (z) of the from (1.1) for

which zF ′ ∈ S?s (α, β).

By using the same technique of Sudharsan et al. [13] and Aouf et al.
[1], we get the following theorem.

Let the function F (z) defined by (1.1) . Then

(i) F (z) ∈ S?s (α, β) if and only if

(1.9)
∞∑
k=2

[
(1 + αβ) k + (β − 1)

[
1− (−1)k

]
ak,r

]
≤ [β (2 + α)− 1] a1,r

where 0 ≤ α ≤ 1, 0 < β ≤ 1, 0 ≤ 2(1−β)
1+αβ

< 1 and z ∈ U.

(ii) F (z) ∈ S?c (α, β) if and only if

(1.10)
∞∑
k=2

k
[
(1 + αβ) k + (β − 1)

[
1− (−1)k

]
ak,r

]
≤ [β (2 + α)− 1] a1,r

where 0 ≤ α ≤ 1, 0 < β ≤ 1, 0 ≤ 2(1−β)
1+αβ

< 1 and z ∈ U.

(iii) F (z) ∈ S?s,h(α, β) if and only if

(1.11)
∞∑
k=2

kh
{

(1 + αβ) k + (β − 1)
[
1− (−1)k

]}
ak,r ≤ [β (2 + α)− 1] a1,r,

Theorem 1.

Ref
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 F
)

)

where 0 ≤ α ≤ 1, 0 < β ≤ 1, 0 ≤ −
1+αβ

< 1 and z ∈ U. Where h is an
nonnegative real number.
We note that for every nonnegative real number h, the class S?s,h(α, β)

is nonempty as the functions of the from

(1.12)F (z) = a1z −
∞∑
k=2

β (2 + α)− 1

kh
[
(1 + αβ) k + (β − 1)

[
1− (−1)k

]]a1λkzk,
where a1 > 0, λk ≥ 0,and

∑∞
k=2 λk ≤ 0, satisfy the inequality (1.12). It

is evident that S?1(α, β) ≡ S?c (α, β) and, for c = 0, S?c (α, β) is identical
to S?0(α, β). Further, S?c (α, β) ⊂ S?k(α, β) if c > k, the containment
being proper. Hence, for any positive integerc, the inclusion relation

S?c (α, β) ⊂ S?c−1(α, β) ⊂ ... ⊂ S?2(α, β) ⊂ S?c (α, β) ⊂ S?s (α, β).

The quasi-Hadamard product of two or more functions has recently
been defined and used by Owa [6, 7, 8], Kumar [2, 3, 4] and others.
Accordingly, the quasi-Hadamard product of two functions F (z) and
ğ(z) is given by

F ∗ ğ(z) = a1b1z −
∞∑
k=2

akbkz
k.

A functions Fi (z) defined by (1.2) in the class S?c (α, β)
for each r = 1, 2, ..., u.Then we get the quasi-Hadamard product F1 ∗

F2 ∗ ... ∗ Fu(z) ∈ S?2(u−1)+1(α, β).

Proof. To prove the theorem, we need to show that

(2.1)
∞∑
k=2

k2(u−1)+1
{

(1 + αβ) k + (β − 1)
[
1− (−1)k

]}
Πm
r=1ak,r ≤ [β (2 + α)− 1] a1,r.

Since Fr (z) ∈ S?c (α, β),we have

(2.2)
∞∑
k=2

k
{

(1 + αβ) k + (β − 1)
[
1− (−1)k

]}
ak,r ≤ [β (2 + α)− 1] a1,r,

for each r = 1, 2, ..., u.Therefore,

k
{

(1 + αβ) k + (β − 1)
[
1− (−1)k

]
ak,r

}
≤ [β (2 + α)− 1] a1,r

or

ak,r ≤

 [β (2 + α)− 1]

k
(

(1 + αβ) k + (β − 1)
[
1− (−1)k

])
 a1,r

Theorem 2.

II. The Main Theorems
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for each r = 1, 2, ..., u. The right-hand expression of this last inequal-
ity is not greater then k−2a1,r.. Hence

(2.3)ak,r ≤ k−2a1,r.

for each r = 1, 2, ..., u.

By (2.3) for each r = 1, 2, ..., u− 1, and (2.2) for r = u, we get

∞∑
k=2

k2(u−1)+1
{

(1 + αβ) k + (β − 1)
[
1− (−1)k

]}
Πu
r=1ak,r

≤
{
k2(u−1)+1

[
(1 + αβ) k + (β − 1)

[
1− (−1)k

]
k−2(u−1)Πu−1

r=1a1,r

]
ak,u

}

=
[
Πu−1
r=1a1,r

] ∞∑
k=2

{
k
[
(1 + αβ) k + (β − 1)

[
1− (−1)k

]
ak,u

]}

≤ [β (2 + α)− 1] [Πu
r=1a1,r] .

Hence F1 ∗F2 ∗ ...∗Fu(z) ∈ S?2(u−1)+1(α, β).This completes the proof
of Theorem 2. �

A functions Fr (z) defined by (1.2) in the class S?s (α, β)
for each r = 1, 2, ..., u. Then we get the quasi-Hadamard product F1 ∗

F2 ∗ ... ∗ Fu(z) ∈ S?(u−1)(α, β).

Proof. Using Fr (z) ∈ S?s (α, β),we have

(2.4)
∞∑
k=2

[
(1 + αβ) k + (β − 1)

[
1− (−1)k

]
ak,r

]
≤ [β (2 + α)− 1] a1,r

for each r = 1, 2, ..., u. Therefore,

ak,r ≤

 [β (2 + α)− 1]

(1 + αβ) k + (β − 1)
[
1− (−1)k

]
 a1,r

and hence

Theorem 3.

(2.5)ak,r ≤ k−1a1,r

for every r = 1, 2, ..., u.

By (2.5) for r = 1, 2, ..., u− 1,and (2.4) for r = u, we get

∞∑
k=2

{
k(u−1)

[
(1 + αβ) k + (β − 1)

[
1− (−1)k

]
Πu
r=1ak,r

]}

Notes
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 F
)

)

≤
∞∑
k=2

{
k(u−1)

[
(1 + αβ) k + (β − 1)

[
1− (−1)k

] [
k−(u−1)Πu−1

r=1a1,i
]]
ak,u

}

=
[
Πu−1
r=1a1,r

] ∞∑
k=2

{[
(1 + αβ) k + (β − 1)

[
1− (−1)k

]]
ak,u

}

≤ [β (2 + α)− 1] [Πu
r=1a1,r]

Hence F1 ∗ F2 ∗ ... ∗ Fu(z) ∈ S?(u−1)(α, β). This completes the proof of
Theorem 3. �

A functions Fr (z) defined by (1.2) in the class S?c (α, β)
for each r = 1, 2, ..., u; and the functions ğj(z)in the class S?s (α, β) for
every j = 1, 2, ..., q. Then we get the Hadamard product F1 ∗ F2 ∗ ... ∗
Fu ∗ ğ1 ∗ ğ2 ∗ ... ∗ ğq (z) ∈ S?2u+q−1(α, β).

Proof. We denote the quasi-Hadamard product F1 ∗ F2 ∗ ... ∗ Fu ∗ ğ1 ∗
ğ2 ∗ ... ∗ ğq (z) by the function h (z), for the sake of the convenience.
Clearly,

h(z) =
[
Πu
r=1a1,i.Π

q
j=1b1,j

]
z −

∞∑
k=2

[
Πu
r=1ak,r.Π

q
j=1bk,j

]
zk.

To prove the theorem, we need to show that

∞∑
k=2

{
(k)2u+q−1

[
(1 + αβ) k + (β − 1)

(
1− (−1)k

)] [
Πu
r=1ak,r.Π

q
j=1bk,j

]}
(2.6)≤ [β (2 + α)− 1]

(
Πu
r=1a1,r.Π

q
j=1b1,j

)
.

Since Fr (z) ∈ S?c (α, β),the inequalities (2.2) and (2.3) hold for every
r = 1, 2, ..., u. Further, since ğj (z) ∈ S?s (α, β),we have

(2.7)
∞∑
k=2

[
(1 + αβ) k + (β − 1)

[
1− (−1)k

]
bk,r

]
≤ [β (2 + α)− 1] b1,r

Theorem 4.

for each j = 1, 2, ..., q. Whence we obtain

(2.8)bk,j ≤ k−1b1,j

for each j = 1, 2, ..., q.

By (2.3) for r = 1, 2, ..., u, (2.8) for j = 1, 2, ..., q − 1, and (2.7) for
j = q, we get

∞∑
k=2

{
k2u+q−1 [(1 + αβ) k + (β − 1)]

[
1− (−1)k

] [
Πu
r=1ak,r.Π

q
j=1bk,j

]}

Notes
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≤
∞∑
k=2

{
k2u+q−1

[
(1 + αβ) k + (β − 1)

(
1− (−1)k

)]}

×k−u(2)
(
Πu
r=1a1,r.Π

q
j=1bk,j

)
≤

∞∑
k=2

{
k−2u−(q−1)

[
(1 + αβ) k + (β − 1)

(
1− (−1)k

)]}

×
[
k−2u.k−(q−1)Πu

r=1a1,r.Π
q−1
j=1b1,j

]
bk,q

=
[
Πu
r=1a1,r.Π

q−1
j=1b1,j

] ∞∑
k=2

[
(1 + αβ) k + (β − 1)

(
1− (−1)k

)]
bk,q

≤ [β (2 + α)− 1]
[
Πu
r=1a1,r.Π

q−1
j=1b1,j

]
.

Hence h(z) ∈ S?2u+q−1(α, β). This completes the proof of Theorem 4.
�
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Abstract-

 

Through mathematical communication and discourse, teachers can foster student engagement and 
participation while focusing on the deep conceptual understanding called for in the Common Core mathematics 
standards. This qualitative study focuses on the importance of students’ mathematical communication (i.e. verbal and 
written) and discourse as they engage in problem solving, reasoning and proofs.  Furthermore, the study demonstrates 
the development of mathematics language in order for students to better grasp

 

the underlying mathematical concepts. 
The study finds that the discursive teaching strategies used by the classroom teacher can transform mathematics 
discourse from informal to formal. The study concludes discursive teaching strategies are viable option for secondary 
mathematics classrooms

 

to effectively implement the recommendations of the

 

Common Core State Standards for 
Mathematics (CCSSM).

 

Keywords: mathematics discourse, mathematical communication, inquiry-based learning, common core 
state standards.

  

I.

 

Introduction

 

Across the US teachers are implementing the Common Core State Standards for 
Mathematics (CCSSM).These are a single set of standards for Kindergarten to twelfth 
grade (K-12) in mathematics which outlines

 

what a student should know and be able to 
do at the end of each grade.

 

In addition to content coverage, the standards also specify 
the mathematical ways of thinking students should develop while learning mathematics 
content. These process standards are described as eight Common Core Practices for 
Mathematics (CCSSM 2010). One

 

of these is the ability to construct viable arguments 
and critique the reasoning of others. Engaging in discourse to make conjectures, justify 
and defend one answer in a collaborative exchange of ideas about a mathematics 
concept provides students with the ideal opportunity to construct viable arguments and 
critique the reasoning of others, which is key to achieving mathematical understanding. 

 

Another key component necessary for success in mathematics highlighted in the 
common core standards

 

is the need to attend to precision which explicitly calls for 
students to attend to precision both calculation and language. The use of discourse is so 
important that it fits into the National Council of Teachers of Mathematics (NCTM, 
2000) communication standard which

 

calls for Instructional programs to

 

enable all 
students to communicate their mathematical thinking coherently and clearly to peers, 
teachers, and others; to analyze and evaluate the mathematical thinking and strategies 

Author α: Professor of Mathematics Education, Cleveland State University, Department of Teacher Education, Cleveland. 
e-mail: r.pourdavood@csuohio.edu
Author σ: Associate Professor, Mathematics and Mathematics Education, Cleveland State University, Department of Teacher Education, 
Julka Hall, 313, Cleveland. e-mail: p.wachira@csuohio.edu
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of others and to use the language of  mathematics to express mathematical ideas 
precisely.    

This paper is based on the NCTM’s communication standard and the Common 

core standards for mathematics practices and focuses on how a secondary mathematics 
teacher orchestrated classroom discourse with an emphasis on the importance of 

students’  mathematical communication, both verbal and written as they engaged in 

problem solving, reasoning and proofs. The paper focuses on how the teacher’s emphasis 
on discourse and specifically on the promotion of formal mathematics language 

influenced students’  thinking and beliefs about learning.  

II.  Mathematics Discourse  

Reform-based mathematics invites students to investigate mathematical 
problems and encourages students to use mathematical discourse in order to develop a 
deeper conceptual understanding called for in the Common Core mathematics 
standards. Mathematical discourse means that students are able to make conjectures, 
talk, question, and agree or disagree about problems in order to develop important 
mathematical concepts (Stein, 2007). Pirie &  Schwarzenberger, 1988 as cited in 

Truxaw, Gorgievski & DeFranco, 2008, p. 58) defined mathematical discourse as 

“Purposeful talk on a mathematical subject in which there are genuine contributions 
and interactions”. Mathematical discourse contributes to deeper analyses of 
mathematics on the part of teachers as well as students (Manouchehri, 2007; 
Manouchehri & St. John, 2006).  

According to Schwols  & Dempsey (2012b), there are several components to high 
quality mathematics discourse. One of these is facilitation of conversation.  The level 
and effectiveness of classroom discourse depends heavily on the facilitation skills of the 
teacher. First, classroom norms should be set up so everyone knows their role. Teachers 
need to provide a safe and appropriate learning environment that encourages students 
to participate including building on the response of others, support students throughout 
their conversations, and show students that they value conceptual understanding, 
rather than simply focusing on arriving at the right answer (Stein, 2007). During 
mathematics discourse, teachers need to pose questions that challenge students 
thinking. Questioning should challenge students to be inquisitive and help them extend 
their existing  mathematics knowledge. Divergent questions which elicit a broader 
response can help foster students’  problem solving and increase conceptual 
understanding. Teachers  need to listen very carefully and monitor students’  
understanding. The role of the student  includes listening and responding to the teacher 
and to other students. In addition students ought to be comfortable to make arguments 
of particular concepts and procedures and be able to communicate clearly their 
reasoning.  

Another in  dispensable component of mathematical discourse is formal 
mathematical language. The quality of classroom discourse depends on the ability of 
students to process language in order to build on the ideas of others. The ability to 
process language promotes mathematical thinking(Kabasakalian, 2007). Students need 
to know the meaning of mathematics vocabulary words, whether written or spoken, in 
order to better understand and communicate mathematical ideas (Gay, 2008). Teachers 
need to provide learning opportunities that encourage students to use mathematical 
language so that students better grasp the underlying mathematical meaning of 

© 2015    Global Journals Inc.  (US)
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concepts (Adler, 1999; Kotsopoulos, 2007. Likewise, teachers must remain mindful of 
their own use of mathematical language because a teacher’s choice of words directly 
contributes to a student’s understanding or misunderstanding of concepts (Gay, 2008). 

a) Problem and significance of study  
Communication and discourse are most effective in the context of inquiry-based 

instruction, however despite the power and benefits of inquiry-based instructionteachers 
and students resist to use these viable strategies. Students may not engage in 
instructional conversations because they may not know how. Often students’ 
contributions relate more to procedure rather than deeper level of mathematical 

concepts. Further in attempting classroom discourse, students’ experience interference 
when they borrow language from their everyday lives to use in their mathematical 
world; their inability to minimize this interference could potentially undermine their 
ability to learn (Kotsopoulos, 2007).Thus implementing and managing classroom 
communication and discourse can be difficult. 

This paper focuses on how a high school mathematics teachers orchestrated 
classroom discourse with an emphasis on the importance of students’ mathematical 
communication, both verbal and written as they engaged in problem solving, reasoning 
and proofs and how this influenced their thinking. Because discourse is most effective in 
the context of inquiry-based instruction this study is important to research and report 

educators’ and students’ experiences when they change from a predominantly teacher-
centered to a more student-centered and inquiry-based learning environment. 

III. The Study 

a) Participants and methods  
The study was conducted in an Introduction to Calculus (IC) course in a suburb 

of a large Midwestern city in the USA. Participants of this study were twelfth grade 
students enrolled in the Introduction to Calculus (IC) course that focused on inductive 
treatments of functions, limits, differential calculus, and integral calculus. The class 
consisted of students who dropped out of the prerequisite track for the advanced level 
calculus or those who transferred into the course during the first semester of their 12th 

grade year in lieu of receiving a poor grade in the advanced level calculus courses. This 
qualitative and descriptive study is grounded in constructivist inquiry (Guba & Lincoln, 
1989, 1994; Lincoln & Guba, 1985; McCracken, 1988). Further, this study uses the 
social constructivist theory (Cobb, 1994) to explain and interpret the mathematical 
discourse of students as they engaged in solving non-routine problems and 
communicated their solutions. From a socio-constructivist perspective, individuals build 

learning and knowing within the social and cultural milieu. The teacher’s role becomes 
that of a facilitator to students; learning, guiding and supporting students construction 
of viable mathematical ideas. Data sources include transcripts of audio tape recordings 
of classroom discussions, students written responses to various problems, interviews 
with the classroom teacher, and the field notes of the researchers.  In the analysis of 
data the researchers had focus group discussions after every observation about their 
understanding and interpretation of the data. The recursive relationship between 
student voice and classroom problem solving discourse is pivotal for understanding and 
explaining the mathematical understanding of students.  
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b)  Facilitating discourse  

The classroom teacher incorporated four instructional strategies inspired by 
Hafferd-Ackles, Fuson, &  Sherin (2004), to engage his students in mathematical 
discourse. The four instructional strategies that helped transform the informal 
classroom mathematics discussions into productive dialogue were inspired by the four 
levels of mathematics talk learning community framework as explained by Hufferd-
Ackles et al, (2004). For this study, the levels  were renamed and defined as; 
Establishing expectations, Mathematics language, Mathematics community, and 
Establishing Formal Discourse. These four strategies were interactive and emerging 
throughout the year and not used in a linear fashion. During any lesson two or more of 
the strategies could be present, but one was always dominant.  

Four lessons are presented below to highlight these strategies. The mathematical 
content of each lesson focused on the line that is tangent to a graph for a given function  

at a given point on a graph. For each lesson a worksheet stated the pedagogical 
strategy for conducting the lesson, identified the mathematical tasks, provided a blank 
grid for drawing graphs, and allowed space for indicating methods, explaining thinking, 
and justifying responses.  All four lessons  revisited the same four  tasks  and relied on the 
same given function, the same tangent line, and the same graphs.  However, the 
pedagogical strategy and content varied in that each lesson employed a more 
sophisticated strategy  and included an additional task that extended the lesson. 

c)  Strategy 1: Establishing Expectations  

In the first lesson the  teacher led and dominated the lesson by speaking in a 
purposeful manner, by demonstrating  every detail on the board, by explaining his 
thinking, justifying his methods  and by telling students what to write.  The teacher 
purposefully used this strategy in communicating his expectations regarding how to talk 

and write about mathematics and also to connect with students’  prior experiences in 
which they were accustomed to listen and maintain silence as they watched the teacher 
and copied notes.  In  this first lesson  it was important for the students to observe how 
the language changed from informal language into formal language using standard 
mathematical vocabulary including graphing calculator syntax to clarify directives.  

Teacher:  Key it in.  By it, I mean the expression 4x2 + 5  and by “in”, I mean Y2 on 

the “Y=”  screen.  I’ll say it  again without  pronouns.  Go to the function screen on 

your calculator by pressing the “Y=”  key.  On the function screen, enter the 
expression 4x2 + 5  to define Y2.   

From lesson one, students became aware of the important differences between 
informal language riddled with pronouns and formal language clarified with appropriate 
mathematical vocabulary.   

Teacher:[pointing to a graph on the board] See how it touches right here?  See how 
it, this line, touches this graph right here, at this point?  See how this line, Line l, 
touches the graph of function f right here, at the point (1, 8)  where x  is one and  f of 
one is 8?  Line l  is tangent to the graph for function f at the point where x equals 1. 

At the end of the lesson, the teacher entertained questions from students. 

Students’  questions were short and vague and avoided standard mathematical language 
and vocabulary in which case the teacher had to guess the meaning.  

d)  Mathematics language  

The second lesson which the teacher titled Say “It”  in Words, directed students 
to complete the same four tasks, indicate their methods and justify their responses and 
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in addition to write step-by-step instructions. In this lesson, the students were to 
experiment with the formal language. They were to reflect and contribute responses by 
formulating a brief but meaningful response before responding aloud. The teacher posed 
questions, challenged students with follow up questions and helped students to clarify 
their responses. He also ensured classroom norms were followed where classmates did 
not distract others who were formulating responses.  

Teacher: I ask a question; you answer. Use vocabulary words; not pronouns.  No 

its.  And don’t interrupt the speaker.   
Students persisted in requesting yet another teacher dominated lesson that 

avoided standard mathematical vocabulary and notation but the teacher used the lesson 
for demonstrating the inadequacy of informal mathematics language. 

Teacher: Okay, okay.  Apparently, yesterday didn’t make sense.  Maybe I did all the 

talking and maybe I was too formal. Okay, I’ll explain it again. I’ll use informal 
everyday English instead of standard mathematical vocabulary.  Okay? 
Group: [chatter and agitation subside] 
Teacher: We will talk about the complete graph for the given function f and the 
Linel  that is tangent to the graph for function  f  at the point where  x = 1 . 
Student 6:English? 
Teacher: Okay, okay, not formal, informal.  In English. 
Teacher:[mimicking and exaggerating informal language patterns] I will talk about it 

and this one.  Plug it into the calculator and it’s approximately eight.  It’s f; so it’s 
4x2 + 5.  When it’s zero, it’s five and when it’s one, it’s nine.  Plug it into the 

original problem, work it out, it’s exactly eight.  Plug it into the problem, work it 

out, it’s y = 8x + 1.  So it’s l.  See? 
Group: [chatter and agitation]  
Teacher: The problem is: Too many pronouns. Each it refers to something different. 

You must say it in words.  Clarify; use antecedents. Don’t use pronouns.  Don’t say 
it. 
Group:[silence] 

In this lesson, the teacher encouraged students to use adequate mathematics 
language for communication by shifting from informal to more formal mathematical 
language. Using a list of five powerful rules of engagement for classroom discourse 
developed by the teacher, each student was helped to formulate at least one meaningful 
response during the lesson. These rules were; calling upon each student individually by 
name; Posing a question that the student should be able to understand;  providing  a 
reasonable length of time for the student to formulate a response; Verifying that the 
response is meaningful, delving and prompting to clarify if needed and finally validating 
the significance of the response before engaging the next student. The second rule often 
involved more than a quick answer therefore some students hesitated as they responded. 
The teacher responded by asking everyone to treat others as high achievers thus 
establishing a supportive climate. As the lesson proceeded, the teacher called on a 
different student each time. Students generally gave vague responses. The teacher 
continued to prompt and delve until responses made sense, for example: 

Teacher: So, (Student 9), f of x is 4x2 + 5.  What is f of zero? 

Student 9: It’s five. 

Teacher: What it is five? 

Student 9: Zero is five. 
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Teacher:  Zero and five are two different numbers.  Sorry, but zero is not

1.  Pick any step that makes sense to you and say it to yourself; use pronouns.  

 five.  

Student 9:  It’s still five, you know.  

Teacher:  Yes.  It  is still five.  What it  is still five?  

Student 9:You know.  I just can’t say it.  

Teacher:  When you can’t say it  as a fact, ask it  as a question. We’ll give you a 

minute to collect your thoughts.  What it  can’t you say?  
Student 9:  You know.  How do you say what the f of the zero is?  Oh! f  of zero is  

five.  

Teacher: Sounds good.  Spoken with authority, like a college professor:  f  of zero  

is five.  

With prompting from the teacher, students began to learn to speak with 
authority, justifying their answers. They depended less and less on the teacher. The 
students were also learning to combine speaking with writing in order  to clarify their 
thinking. They attempted to write step-by-step instructions in general for finding the 
specified equation. The teacher offered several suggestions to help them.  

2.  Write the step exactly the way you said it to yourself including pronouns.  

3.  Replace pronouns with standard mathematical vocabulary or notation.  

4.  Revise the step until it makes sense to you and to the person next to you.  

5.  Repeat the process and  arrange the steps in an order that makes sense.  

Conversations developed  in the classroom as students attempted to write and 
revise the steps. The teacher moved around the room prompting  students in order to 
help them transition their language from informal to formal. At this point most of the 
students wrote a partial list of vague steps while some  were able to write more complete 
lists that included more than one precise, clearly worded step. Generally, students 
accepted this second strategy and valued its potential but they were not completely 
happy with it. The students felt that the teacher consumed too much time talking with 
individuals rather than to the whole class thus leading to loss of focus. Students also 
did not like a lesson that involved academic risks and being on the spotlight. They also 
did not like the inherent lack of closure for open-ended lessons. The teacher was 
however encouraged because this lesson  provided for multiple levels of questioningand 
provided for differentiated levels of thinking, speaking and writing mathematically.  

e)  Mathematics Community  

In Lesson 3 the teacher directed students to complete the same four tasks, 
indicate their methods and justify their responses. In addition the students were to 
work collaboratively with a partner to develop an analytical method for finding an 
equation for the line that is tangent to a graph for a given functionat a given point. 
Each student was to make sure they understood their method thoroughly. The role of 
the students in this lesson was to attempt using formal discourse. The role of the 
teacher was the same as in Lesson 2 including enforcing the social/behavioral norms to 
provide a supportive environment. In this lesson, work varied among the pairs of 
partners who used mathematical vocabulary and standard mathematical notation in 
various ways to explain their thinking. The analytical method varied among the groups. 
Regardless, nearly all students could use at least one form with confidence to determine 
an equation for the tangent line.  More importantly, students acquired communication 
skills, which in turn helped clarify their explanations and justifications.  The teacher 
helped the class became aware of its collective intelligence by connecting Lesson 3 to 
previous lessons.  Their own work clearly had value for students but their collective 
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work appeared to have added value. The teacher further motivated the students by 
awarding every student points not for writing correct answers but for connecting formal 
mathematical language with important mathematical ideas. As students became more 
collaborative and less competitive, the teacher felt reassured, noting that students not 
only valued their points but also valued their work. 

f) Formal Discourse  

Lesson 4 – The directions for lesson 4 were similar to the previous lessons. In 
addition the teacher directed the students to;  

Draw a graph in general that represents any function g in the family { (x, y):  x∈R  

and  0 ≤  x ≤  2  and  n∈J+  and  y = 4xn + 5 } ; draw a line that is tangent to the 
graph for function g at the point where  x = t ; state the coordinates in general for 
the point of tangency and for they-intercept of the line. 

In this lesson, the student were to take turns adding steps to problems at the 
board while analyzing and thinking mathematically, by speaking loudly, and by writing 
clearly. The role of the teacher was to monitor and to assist in order to help students 
connect their own responses in earlier lessons to possible contributions in this lesson. An 
important feature of this lesson was the manner in which students were able to 
distinguish between meaningful contributions and less-than-meaningful contributions. 
Statements that either explained a method or justified a response were meaningful. 
Likewise, statements that either validated or challenged a contribution were meaningful. 
Even incorrect statements could be meaningful provided that they initiated an exchange 
of mathematical ideas.  

Teacher: Simply saying, “I don’t know,” is not a meaningful contribution. 

Student 29: What about “I don’t know blank.” and you say something 
mathematical.  Is that meaningful enough?   
Teacher: Yes, those are all meaningful enough if you fill in the blank with something 
specific. 

Another important feature of this lesson was the way in which students 
maintained the formality of the class discussion. The teacher directed that only one 
person speak at a time with points taken off for interrupting the speaker. Students took 
turns at the board to contribute pieces and parts of the complete response that they 
learned in the previous lessons. Some students spoke as they wrote; others wrote in 
silence and then read the contribution aloud. While their mathematical language had 

some flaws, students spoke with authority. At times students’ contributions reverted to 
old habits with comments and language that avoided standard mathematical language.  
Sometimes informal questions were directed at the teacher rather than authoritative 
statements directed at the class. The teacher monitored the discussion and interpreted 
any lapse into old habits as an indicator of stress. Instead of reverting to Strategy 1, a 
teacher dominated lesson, the teacher assisted by reminding students to transform their 
questions into statements.  

Student 33: [plotting and labeling the point at (0,5) ]  I’ll do zero, five.   
Student 34: [directed at teacher] How did she know that?   
Teacher: We have a challenger; (Student 33) made a statement without justification 

and (Student 34) wants justification.  Don’t ask me, ask her. 
Student 34: [directed at (Student 33)] How did you know that? 

Student 33: It says it on the paper.  Wait, I can’t say it. 

Teacher: That’s terrific. You know what not to say. That’s progress. Now look for 
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words.   

Student 33:[pausing to formulate a response] It says x  is a real number and x  is 
greater than or equal to zero.  Can I just say that?  What about y? 
Teacher:  Turn your questions into a statement.  Try to use the word because.   

Student  33:  [pausing to formulate a response]  The endpoint must be  (0, 5)  

because the smallest  x  is zero …  and  0 n  is always zero,  so  g(0)  is  five.  

Teacher: That makes sense to me; you plotted and labeled an endpoint, that’s one of 
the essential features of a complete graph.  

In lesson 4 students made significant progress.  They produced a generalized 
graph for function g, plotted and labeled endpoints, plotted and labeled the point of 
tangency, drew the tangent line and began to discuss an equation for the tangent line. 
While most students still did not speak with authority or clarity, a few students, 
however, made somewhat formal summary statements.  For example;   

Student 37:
 

[Writing y – (4t
 

n + 5) = (4ntn-1)(x –  
t)

 
on the chalk board and read it]I 

did more with g prime.  I worked it
 

all out and it’s…[Writing g' (t) =

�𝒈𝒈(𝒕𝒕+𝒉𝒉)−
 

𝒈𝒈(𝒕𝒕)
(𝒕𝒕+𝒉𝒉)− (𝒕𝒕)

�  = 4ntn-1  
on the chalkboard] Does it

 
always work this way?  

 

Teacher: That’s the kind of question that mathematicians ask. We’ll see. Can you 
tell us what it

 
you are talking about?

 

The student justified his contribution step by step, referring to his conclusion as 
a short cut

 
for his analytical work.  With minor adjustments, of course, his short cut

 

would be the Power Rule; a significant accomplishment for a high school student.    
 

Student 37: Can I use the short cut
 

on the test instead of writing out all these
 

steps?
 

Teacher: Logical short cuts, like yours, are what mathematicians call theorems.  So, 
if you state your short cut clearly and explicitly (by) using standard mathematical 

vocabulary and notation, then you’ll have a theorem. You may always use theorems 
on tests.    

 

As the lesson proceeded, students determined the y-intercept for the tangent line 
in general.  Some students, feeling overwhelmed by the breadth and depth of the 
discussion, lost their focus.  The teacher assisted by reassuring students that the 
important mathematical ideas would make sense in due time and by reassuring the class 
as a whole that they were making commendable progress even if they did not 
understand every detail

 

yet. A few students seemed to become empowered and 
convinced about the meaningfulness of their classroom discourses. Most others remained 
either passive resistors or active opponents; participation points were a small reward for 
their discomfort. 

 

IV.

 

Discussion

 

Students’

 

verbal and written communication and discourse should not be under-
estimated.  Communication and classroom discourse fulfill three broad and interlocking 
goals for learning, teaching and assessment. First, as students communicate their 
mathematical thinking and reasoning they become observers of themselves.  They make 
invisible mathematical solutions more clear and visible to themselves and to their peers. 
That is called metacognition

 

(i.e. thinking about thinking). In addition, as they explain 
their thinking and problem solving to their peers, they become teachers in the 
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classroom.  They become more confident in their abilities to do significant mathematics.  
In this sense, they become more empowered mathematically (NCTM, 2000).  

Second, students’ verbal and written communication helps their classroom 

teachers to understand students’ understanding. Therefore, students’ communication 

and classroom discourse not only enhances student learning but also it inform teacher’s 
instructional decision making. Third, classroom communication and discourse are 

powerful tools for Teacher to assess students’ learning and can create a safe 
environment for risk taking, exploring ideas, and genuine dialogue. Furthermore, it may 

involve parents regarding their children’s education build a stronger communication 
between the classroom teacher and parents(Tsuruda, 1994). 

This study examined four pedagogical strategies that a secondary mathematics 
classroom teacher used to engage students in mathematical discourse as part of an 
inquiry-based mathematics classroom. The findings of this study suggest that 
mathematical discourse can promote mathematical understanding among secondary 
school students. First, the study finds that the discursive teaching strategies used by 
the classroom teacher are mainly responsible for transforming mathematics discourse.  
While the lessons seemed time consuming and repetitive, students not only learned 
about tangent lines but also how to use formal language skills to clarify their thinking 
and communicate important mathematical ideas. Most students came to prefer 
Strategies 2 and 3 thus losing their dependency on Strategy 1 in which the teacher 
played a dominant role during the discursive process. As their confidence grew, their 
resistance to Strategy 4 diminished slowly but did not dissipate completely as the 
students still needed time to accept a classroom culture that differed significantly from 
their prior experiences. Over time, the teacher can minimally engage in the discourse by 
opting for more of a student-led discourse and acting solely as a guardian and facilitator 
of the process.     

This study also found that students’ attitudes towards discourse can change over 
time. At the onset, all of the participating students were more comfortable with 
conventional instruction, most in which the teacher demonstrates mathematical 
procedures and students practice the procedures (Kawanaka & Stigler, 1999). After 
being immersed in the classroom setting for the better part of a school year, most of the 
participating students in this study become more open to inquiry-based instruction as 
indicated by one of the students Dan; 

“I learned that there’s more than one way to learn math.  In the past…, we’ve gone 

over a section and then you’d do the homework for that section that night and the 

process repeats everyday without any change.  In this new way that I’ve been 
learning, it is not with homework but with group discussions and taking notes.  It 

varies.  That’s a good way to learn it because it keeps you interested more than it 

would if you just did the same thing over and over again.”    
Students, over time, show increasing appreciation for mathematical discourse.As 

noted by another student;  

“I get frustrated when I can’t do math, when I don’t know what to say.  But when I 

am able to communicate my thinking using mathematical vocabulary, I think that’s 
cool.  That’s an accomplishment.  So, I won’t say that this class was a waste of 

time.  Ask me next year, after college [laughing].  Because, maybe I’ll go to college 

and found out I learned a lot.  I don’t see that happening but it’s possible”.  
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One of the challenges of creating a meaningful classroom communication and 

discourse is change in epistemology by teachers as well as students.  Teacher’s view on 
how students learn mathematics and their role in the classroom is crucial for creating 
learning opportunities for all students. Most teachers teach the way they were taught 
(i.e. direct instruction). In the U.S. most teachers see their role as dispenser of 

knowledge and students’  role as passive recipients of the knowledge that imposed to 

them. Another challenge  is students’  view of learning and knowing and their role in 
mathematics classroom.  Most students have not experienced learning as active 

construction of meaning.  Discrepancy between teacher’s view and students’  view on 
learning may create a dilemma in the classroom. These epistemological differences may 

impact students’  participation in and contribution to the classroom activities.  

g)  Concluding remarks  

“[T]he most critical shift in education in the past 20 years has been a move away 

from a conception of ‘learner as sponge’  toward an image of ‘learner as active 

constructor of meaning’”  (Wilson & Peterson, 2006, p. 2).For several decades 
educational practices were significantly influenced by behaviorist perspective. American 
classrooms still largely exemplify the behaviorist approach.  As such, lessons are very 
procedure-oriented. During a typical U.S. mathematics lesson, students can expect to 
spend half of the class reviewing content they have already learned.  The remainder of 
class time is normally split between introducing new material and practicing it (Hiebert 
et al, 2003; Kilpatrick, Martin, &  Schifter, 2003).   

This behavioral perspective has been challenged by current research on how 
students learn mathematics. It is a shift that pulls away from dominant educational 
practices rooted in behaviorism toward practices reflective of constructivism and socio  

cultural perspectives. These perspectives are largely accepted by mathematics education 
community such as NCTM.  According to constructivist view, knowing  and learning is 
constructed by individuals as they participate in and contribute to the classroom 
activities (Cobb, 1994).Ways of knowing and understanding differs from individual to 
individual even in the same sociocultural situation. Constructivism sees  the role of 
teacher as a facilitator of the process of learning. It argues that in the classroom 
mathematical activity, as the individual student is involved in problem solving, he/she 
may be faced with conflicting situations.  The resolution of this perturbation helps the 
student to reorganize his/her thought (cognition).  

Another dimension of learning is the notion culture. Mathematics learning is 
influenced by social and cultural situations.  One of the important roles of a teacher is to 

mediate between students’  personal mathematical meaning and wider sociocultural 
norms of the society.  The coordination of constructivism and sociocultural perspectives 
are pivotal for creating learning opportunities for all students.  

I contend that the two perspectives [constructivism and sociocultural] are 

complementary…I argue that the sociocultural perspective informs theories of the 
conditions for the possibility of learning, whereas theories develop from the 
constructivist perspective focus on what students learn and the processes by which they 
do so, (Cobb, 1994, p.13)  

Although the coordinating perspective has focused on understanding student’s 
mathematics learning.  It may offer insights as to how teachers may collect authentic 

data and analyze data relative to students’  understanding of mathematical concept. In 
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particular, the coordinating perspective may provide teacher a viable window to look at 
how students make sense of their mathematical activities. 
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Abstract-

 

The present paper aim significantly investigates the effect of the variable thermal conductivity and the inclined 
uniform magnetic field on the plane Poiseuille flow of viscous incompressible

 

electrically conducting fluid in the 
presence of a constant pressure gradient through non-uniform plate temperature are discussed. The lower plate 
assumed to be porous, in which the fluid sucks from the flow field. The non-linear momentum and energy equations are 
transformed into ordinary differential equations by means of homotopy perturbation technique and are solved 
numerically. Numerical results for the dimensionless velocity profile and the temperature profile for different governing 
parameters such as the Hartmn Number M, angle of inclination of magnetic field (α), Suction parameter (Re), Prandtle 
Number (Pr), and variable thermal conductivity (ɛ) have been discussed in detail and are displayed with the aid of 
graphs.

  

Keywords:

 

poiseuille-flow, thermal conductivity, inclined uniform magnetic field. 

 

I.

 

Introduction

 

In MHD plane Poiseuille flow, the flow velocity is driven by non- zero pressure 

gradient and the plates are kept at a standstill. The axis of

 

𝑥𝑥, for the sake of 
convenience is taken in the middle of the flow field.  

 

The study of heat transfer by thermal conduction is a great importance in fluid 
dynamics. The temperature difference in fluid, in the span of time is reduced by heat 
flowing from higher temperature to those of lower temperature in regions. Fourier laws 
govern the heat transfer by conduction. Cooling procedure can be controlled effectively 
by theory of variable conduction for which the high quality product may be produced. 
Small Prandtle number of liquid metals

 

is as used as coolants because of its higher 
thermal conductivity. The study of magneto hydrodynamic (MHD) Poiseuille flow 
between two parallel Plates has been on recent years of important research topic due to 
its numerous applications in solar technology, MHD power generators, MHD pumps, 
aerodynamics heating, electrostatic precipitation, purification of oil and fluid sprays and 
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droplets, etc. MHD plane Poiseuille flow with high conducting fluid is also considered to 
have importance in transpiration cooling. Several engines can be protected from the 
influence of hot gases, applying high conducting fluid for its character coolants and are 
effective in heat transfer between the fluid and boundary with much application to 
exhaust nozzles, combustion chamber walls, and cooling of rockets and jet. He (2000, 
2009), Bizarre, and Ghazvini (2008) perceived the solution of non-linear coupled 
equations by homotopy perturbation technique.  

The subject of the above applications, different researchers, and scholars have 
made a series of investigations.        

Alfven (1942) considered the existence of electromagnetic hydrodynamic waves. 
Nahme (1940) examined the temperature dependant viscosity in Couette flow.  
Hausenblas (1950) analysed the viscosity and temperature relation keeping both the 
walls at the same temperature in plane Poiseuille flow. Bansal and Jain (1975) 
discussed the same problem when both the walls are different temperature. Shercliff 
(1956), Cowling (1957), Schlichting (1960), Sinha et al. (1965), and Palm et al. (1972) 
studied on the steady free convection in porous matrix and extended their work in an 
isotropic porosity with heat exchange effect. Arunchalm and Rajappa (1978) discussed 
the force convection in liquid metal with variable conductivity and capacity. Drake 
(1965) measured the flow in a channel with periodic pressure gradient. Raptis et al. 
(1982) considered MHD free convective flow past parallel plates with porous medium, 
Ram et al. (1984) studied Hall Effect and heat with mass transfer through porous 
matrix. Singh (1992) analyzed MHD fluid flow between two parallel plates and 
extended his work in (2000) with the study of unsteady flow of fluid under the influence 
of inclined magnetic field through channels with changing pressure gradient 
exponentially. Al-Hadhrami et al. (2003) considered fluid flow through horizontal 
channels and resulted velocity in terms of Reynolds numbers using the porous matrix. 
Ganesh et al. (2007) discussed the MHD unsteady stokes flow problem between two 
parallel plates. They studied fluid being withdrawn through both the walls at the same 
rate. Mayonge at al. (2013) discussed the flow problem between Poiseuille flow channels 
if one plate of channel is porous under the influence of the inclined magnetic field. 
Kiema et al. (2015) analyzed the steady MHD Poiseuille flow between two infinite 
parallel porous plates under the inclined transverse magnetic field applying the finite 
difference method.  

The proposed study on the effect of variable thermal conductivity and the 
inclined uniform magnetic field on steady MHD plane Poiseuille flow are through non-
uniform plate temperature and constant suction.  

a)  Mathematical Formulation and its Solution 
Consider the viscous incompressible electrically conducting plane Poiseuille fluid 

flow bounded by two parallel plates separated by a distance 2h. Taking x-axis along the 

centre line of the parallel plates and the 𝑦𝑦∅-axis is perpendicular to the plates i.e. 

. A uniform transverse magnetic field β0
 is applied normal to the wall. Both of 

the plates are kept stationary and maintained at constant dissimilar temperatures 𝜃𝜃∅0
 & 

𝜃𝜃∅1. It is assumed that the magnetic Reynold number is very small, so that the induce 
electric field caused by induce magnetic field is assumed negligible. The poiseuille flow 
is driven by the constant pressure gradient. The flow in the region is unidirectional, 
steady laminar and fully developed so all the physical variables except pressure depend 

on 𝑦𝑦∅  only. The suction velocity V= -V0
 is at one porous plate 𝑦𝑦∅  = -h so 

𝜕𝜕V0
𝜕𝜕𝑦𝑦∅

= 0   
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The Effect of Variable Thermal Conductivity and the Inclined Magnetic Field on Mhd Plane Poiseuille 

Flow Past Non-Uniform Plate Temperature

Notes

𝑦𝑦∅ =±h



  
b) Governing Equations 
Equation of momentum: 

  

Equation of energy with thermal conductivity is: 

 

Corresponding boundary conditions are  

𝑦𝑦∅ = ℎ         𝜕𝜕∅ = 0         𝜃𝜃∅ = 𝜃𝜃1 

And 

𝑦𝑦∅ = −ℎ         𝜕𝜕∅ = 0         𝜃𝜃∅ = 𝜃𝜃0                                      

Following Arunachalam and Rajappa (1978), the thermal conductivity is 
assumed to vary linearly with temperature and it is of the form: 

𝐾𝐾∅ = 𝐾𝐾 (1 + 𝜖𝜖𝜃𝜃)  

𝑉𝑉 =  −𝑉𝑉0 Suction constant velocity  

Introducing dimensionless quantities: 

 

 
 

 

Fluid motion is maintained owing to the constant pressure gradient. It is 

sufficiently assumed that the maximum velocity (   ) contained in the 

middle of the channel in the plane Poiseuille flow with constant fluid properties 
(Schilichting). Equation (1) and (2) ease into non-dimensional momentum and energy 
equations using equation (5) (the dimensionless parameters).  
Non-dimensional equation of momentum:  

𝑑𝑑2𝜕𝜕
𝑑𝑑𝑦𝑦2 + 𝑅𝑅𝑅𝑅

𝑑𝑑𝜕𝜕
𝑑𝑑𝑦𝑦

−𝑀𝑀�2𝜕𝜕 = −𝑃𝑃 

Or 

𝑑𝑑2𝜕𝜕
𝑑𝑑𝑦𝑦2 + 𝑅𝑅𝑅𝑅

𝑑𝑑𝜕𝜕
𝑑𝑑𝑦𝑦

−𝑀𝑀�2𝑆𝑆𝑆𝑆𝑛𝑛2𝛼𝛼𝜕𝜕 = −𝑃𝑃              
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 F
)

)

............(1)

............(2)

............(3)

............(4)

............(5)

............(6)

Where α is the angle between v and β0 which means that the two fields able to 

be assessed at any one angle α for 0 < α < π

Notes

The Effect of Variable Thermal Conductivity and the Inclined Magnetic Field on Mhd Plane Poiseuille 
Flow Past Non-Uniform Plate Temperature

−𝑉𝑉0
𝜕𝜕𝜕𝜕∅

𝜕𝜕𝑦𝑦∅
= − 1

𝜌𝜌
𝜕𝜕𝜕𝜕
𝜕𝜕𝑥𝑥

+ 𝜐𝜐 𝜕𝜕
2𝜕𝜕∅

𝜕𝜕𝑦𝑦2∅ −
𝜎𝜎𝛽𝛽2

0𝜕𝜕
∅

𝜌𝜌

−𝜌𝜌𝐶𝐶𝜕𝜕𝑉𝑉0
𝜕𝜕𝜃𝜃∅

𝜕𝜕𝑦𝑦∅
= 𝜕𝜕

𝜕𝜕𝑦𝑦∅
�𝐾𝐾∅ 𝜕𝜕𝜃𝜃

∅

𝜕𝜕𝑦𝑦∅
� + 𝜇𝜇 �𝜕𝜕𝜕𝜕

∅

𝜕𝜕𝑦𝑦∅
�

2

𝑦𝑦 = 𝑦𝑦∅

ℎ
, 𝑅𝑅𝑅𝑅 = +𝑉𝑉0ℎ

𝜐𝜐
, 𝑃𝑃 = −ℎ2

2𝜇𝜇𝑈𝑈𝑚𝑚

𝑑𝑑𝜕𝜕
𝑑𝑑𝑥𝑥

𝜃𝜃 = 𝜃𝜃∅−𝜃𝜃∅0
𝜃𝜃∅1−𝜃𝜃∅0

, 𝑀𝑀�2 = 𝜎𝜎𝛽𝛽0
2 ℎ2

𝜈𝜈

𝑃𝑃𝑃𝑃 = 𝜌𝜌𝐶𝐶𝜕𝜕𝜐𝜐
𝐾𝐾

, 𝐸𝐸𝐸𝐸 = 𝑈𝑈𝑚𝑚 2

𝐶𝐶𝜕𝜕(𝜃𝜃∅1−𝜃𝜃∅0)

𝑈𝑈𝑚𝑚 = − ℎ2

2𝜇𝜇
𝑑𝑑𝜕𝜕
𝑑𝑑𝑥𝑥



  
Equation (6) became  

𝑑𝑑2𝜕𝜕
𝑑𝑑𝑦𝑦2 + 𝑅𝑅𝑅𝑅

𝑑𝑑𝜕𝜕
𝑑𝑑𝑦𝑦

−𝑀𝑀2𝜕𝜕 = −𝑃𝑃                  

Non-dimensional equation of energy:  

(1 + 𝜀𝜀𝜃𝜃)
𝑑𝑑2𝜃𝜃
𝑑𝑑𝑦𝑦2 + 𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃

𝑑𝑑𝜃𝜃
𝑑𝑑𝑦𝑦

+ 𝜖𝜖 �
𝑑𝑑𝜃𝜃
𝑑𝑑𝑦𝑦�

2

= 𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃 �
𝑑𝑑𝜕𝜕
𝑑𝑑𝑦𝑦�

2

                             

Normalize boundary conditions are  

y = -1, u = 0, θ  = 0  

                                          y = 1, u = 0, θ  = 1                                ------  (9)  

where σ  is the coefficient of electrical conductivity, Cp is the specific heat, β0  is the 

applied magnetic field, ʋ  is the kinematic viscosity,  𝜇𝜇  is the viscosity of the fluid and -V0  

is the suction velocity, 2h is the distance between plates, K is thermal conductivity, ɛ  is 

variable conductivity of fluid, u is dynamic velocity, 𝜌𝜌  is density, θ  is the temperature 

of fluid at any point, α  is the inclined angle between fluid velocity and applied magnetic 

field, Cp is specific heat, θ1, θ0  are the temperature of the upper and the lower plate 

temperature where θ1  θ0 . 𝑀𝑀�  the Hartmann number, M = 𝑀𝑀�  sin α  the Hartmann 

number with inclined angle α, Pr the Prandtl number, Ec the Ekert number, Re the 

Reynold number. P the normalize constant pressure gradient, 𝑈𝑈𝑚𝑚  the maximum velocity 
of fluid.   

II.  Solutions  

The boundary value problem described by the equations, non-coupled (7) and 
coupled (8) through (9) which provide analytical solutions. Firstly, the solution of the 
momentum ordinary differential equation (7) is obtained which used to solve the 
equation (8) by homotopy perturbation technique. Solution of equation (7) using 
boundary conditions (9) is obtained as given below:  

                                            

𝜕𝜕(𝑦𝑦) = 𝐶𝐶1𝑅𝑅𝑎𝑎1𝑦𝑦 + 𝐶𝐶2𝑅𝑅𝑎𝑎2𝑦𝑦 + 𝑃𝑃
𝑀𝑀2                                    

 

  
 

𝐶𝐶1 =
− �𝐶𝐶2𝑅𝑅𝑎𝑎2 + 𝑃𝑃

𝑀𝑀2�

𝑅𝑅𝑎𝑎1
 

And  

𝐶𝐶2 =
𝑃𝑃
𝑀𝑀2 �

𝑅𝑅𝑎𝑎1 − 𝑅𝑅−𝑎𝑎1

𝑅𝑅(𝑎𝑎2−𝑎𝑎1) − 𝑅𝑅(𝑎𝑎1−𝑎𝑎2)�  

Again  

𝑎𝑎1 =
−𝑅𝑅𝑅𝑅 + √𝑅𝑅𝑅𝑅2 + 4𝑀𝑀2

2
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.........(8)

.......(7)

.........(10)

Where integration constants 𝐶𝐶1 & 𝐶𝐶2 are computed with boundary conditions (9) 
and are obtained as:

Notes

The Effect of Variable Thermal Conductivity and the Inclined Magnetic Field on Mhd Plane Poiseuille 
Flow Past Non-Uniform Plate Temperature

>



  

𝑎𝑎2 =
−𝑅𝑅𝑅𝑅 − √𝑅𝑅𝑅𝑅2 + 4𝑀𝑀2

2
 

And M = 𝑀𝑀
� Sin α 

On using dynamic velocity of fluid u,  given by equation (10) in the coupled 
energy equation (8) and is solved by homotopy perturbation technique.  
Construct homotopy for energy equation, [Ref. 24, 25, 26]: 

                  H = L (θ) - L (θi) + P [L (θi) + N (θ) - F (r)] = 0                  -------- (11) 

Where L (θ) and N (θ) are the Linear and Non-linear term of θ and L (θi) is the 
initial term of linearity.  

                                      Let θ (y) = θ00
 + p θ01 +                       ……………. (12) 

We get the solution of energy equation (8) for the temperature θ in view of 
boundary conditions (9) is obtained as follows: 

𝜃𝜃(𝑦𝑦) =
1
2
�1 + 𝑆𝑆𝑆𝑆𝑛𝑛

𝜋𝜋
2
𝑦𝑦� + 𝛾𝛾2 + 𝛾𝛾1𝑅𝑅−𝑃𝑃𝑃𝑃𝑅𝑅𝑅𝑅𝑦𝑦 − 𝛽𝛽2𝑆𝑆𝑆𝑆𝑛𝑛

𝜋𝜋
2
𝑦𝑦 − 𝛽𝛽3𝐶𝐶𝐶𝐶𝐶𝐶

𝜋𝜋
2
𝑦𝑦 

 

Where γ2, γ1, β2, β3, β4, β5, β6, β7 and β8

 
are constants and their values are not 

given here for the sake of brevity. 
 

III.
 
Result & Discussion

 

The study on the effect of variable thermal conductivity and the inclined uniform 
magnetic field on steady MHD plane Poiseuille flow through non-uniform plate 
temperature and constant suction have been discussed numerically and are performed 
for the velocity and temperature profile.

 
The consequences

 
are displayed graphically in 

figure (1) to (5) for pertinent parameters such as Hartmann number M, Reynold 
number Re, thermal conductivity Parndtl parameter (Pr) and variable thermal 

conductivity (ɛ). 
 

Figure 1 shows the effect of different inclination angle of magnetic parameter M 

on the velocity                       . It is evident that  an  increase in inclination angle (α), 
reducing the velocity of the flow field, maximum retardation of the velocity of flow 

occurs at the inclination angle 
 

, signifies the increase of maximum resistive type 
force (Lorenz force) which tends to parallel opposite direction of flow field has a 
tendency to slow down the motion of fluid flow. 

 

Figure 2: illustrates the velocity profile for different values of the suction 
parameter (Re) when taking all other parameters constant. The fluid velocity 
accelerates near the lower plate and decelerates near the upper plate [Das and Jana 
(2013)]. Suction parameter (Re) affects the main velocity of the flow field, which 
accelerate at the hand of suction (Lower plate) because suction parameter sucks the 
obstacle dust particles thus decreases the boundary layer thickness. 

 

Figure 3: It is encountered to conclude that the temperature profile for different 
values of Reynold number (Re), increasing of suction parameter (Re) reduces the 
temperature at all the points of fluid flow. It is attributed to the fact that suction 
parameter absorbs the heat. 
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profile against y

α = 90°



  

Figure 4: It is observed that decreasing of Parndtl (Pr) number increases the 
thermal conductivity and therefore, heat is able to diffuse away from plate than the 
higher value of Pr. Hence, in case of small Prandtl number, the thermal boundary layer 
is thicker, and the temperature profile increasing.  

Figure 5: The effect of variable thermal conductivity parameter is shown in 
figure 5 for the high conducting fluid. It is observed from this depict that the increasing 

value of ɛ  results in increasing the magnitude of temperature causing thermal boundary 
layer thickening reaches at the certain point of  the fluid, but after  reaching a certain 
point, the figure shows the effect of thermal layer thinning thus heat may be transferred 
from the fluid to plate  

IV.  Conclusion  

(1)  Increasing Re (Reynold number) decreases the dynamic velocity near to the suction 
plate, but the reversal effect shows at another plate coincides with the results of 
[Das and Jana 2013].  

(2)  Maximum retardation of velocity occurs at the inclination angle              that are 
between velocity and magnetic field.  

(3)  The effect of Prandtl number is to decrease the thermal boundary layer thickness.  

(4)  The thermal variable thermal conductivity also has an impact in enhancing the 
temperature at the certain point of temperature profile, then decay to the adjacent 
to the heating plate for high conducting fluid.  

(5)  Fluid temperature decreases with the increases in Reynold number  
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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 
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with address. 
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If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the 
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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 
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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. 
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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. 
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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 
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by the conventional abbreviation in parentheses. 
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underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear. 

Structure 
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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: 
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• 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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2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 
They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 
automatically you will have your answer. 

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper 
logical. But remember that all points of your outline must be related to the topic you have chosen.  

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you 
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the 
supervisor to help you with the alternative. He might also provide you the list of essential readings. 

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 
research paper. From the internet library you can download books. If you have all required books make important reading selecting and 
analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

 

Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper? 
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science 
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

1. Choosing the topic:
 
In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can 

have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can
 
be done by 

asking several questions to yourself, like Will I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 

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

XV



 

 
 

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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