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real power due to increased losses, while an elevation in source voltage directly
improved power transfer capability. Such trends offer guidelines for optimal
component sizing regarding load demands and power quality.

Future potential applications involve assessing integration of distributed energy
resources onto distribution feeders. Flexible AC transmission systems control
schemes may also be preliminarily examined. On operations, maintenance outage
impacts could be anticipated in advance.

For industrial motor loads, alternative distribution topologies and ratings may be
evaluated for maximizing productivity. The model serves as a cost-effective
preliminary design tool prior to physical implementation. Overall, this research
developed a validated virtual platform for modeling medium voltage distribution
networks supplying inductive loads.
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Figure 10: Relationship of effective power to inactive power with capacitive
impedance change P(Q) Xc

The divergence between curves also magnifies with rising Xc values. This distinctive
behavior can be attributed to the inclusion of Xc terms in Equation 9 governing the
model calculations. Compared to other parameters, Xc appears to exert the most
influence according to mathematical analysis. The computational approach
effectively demonstrates Xc has a dominant effect on defining the fundamental shape
of the P-Q curve from the outset. Such insights provide valuable perspective for
transmission engineers.

VIl.  CONCLUSION

In this study, an equivalent circuit model was established to mathematically
characterize the interaction between real and reactive power components flowing in
a transmission line supplying an induction motor load. By applying circuit theory
concepts, the distributed line parameters were incorporated into a T-circuit
representation. Through applying Kirchhoff's laws, governing voltage and current
relationships were derived relating the source, receiving and branch quantities. This
led to obtaining a quadratic equation relating real and reactive power as a function
of system operating conditions.

The developed mathematical model was then simulated using the HP VEE software
platform. This allowed numerically solving the equations developed to generate P-
Q curves under varying source voltage and line resistance scenarios. The simulation
outcomes matched well with theoretical expectations, validating the accuracy of the
proposed modeling approach.

Analysis of the results provided useful insights for both planning and operational
applications. It was observed that higher resistance lowered maximum deliverable
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Through simulation via the HP VEE model, this study investigated the impact of
varying load resistance (RL) on the P-Q relationship, as depicted in Figure 9. In
contrast to previous results, an immediate inverse proportional trend is observed
between effective power (P) and non-active power (Q) across changing RL levels.
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Figure 9: The relationship of effective power to passive power with resistance change
P(QR

As RL increases in value, the divergence between curves also magnifies from the
outset. This distinct behavior can be attributed to RL terms incorporated within
Equation 9. Compared to other load parameters, RL exhibits a more potent influence
according to the governing equations. The computational analysis effectively
demonstrates RL has a dominating effect on shaping the fundamental P-Q curve
from the start. Such insights offer valuable perspective for transmission engineers.

This study further leveraged the HP VEE model to analyze the impact of varying
load reactance (Xc) on the P-Q relationship. Figure 10 illustrates simulation results
plotting effective power (P) against non-active power (Q) for different Xc levels.
Interestingly, an immediate inverse proportional trend is exhibited across the range
of Q as Xc increases.
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Figure 7: The relationship of effective power to inactive power with changeP(Q)
Reception voltage Vg

This study utilized the HP VEE model to analyze the impact of varying load
reactance (XL) on the P-Q relationship. Figure 8 plots effective power (P) against
non-active power (Q) for different XL levels. The curves initially show P rising
proportionally with small Q increases. Upon reaching respective maximum points,
an inverse proportional behavior emerges.

As XL increases in value, the difference between curves also enlarges. This behavior
can be understood through examination of Equation 9, which incorporates XL terms.
At low Q, increases to XL have less impact but magnify effects at higher Q levels.
The computational approach effectively demonstrates how varying load properties
like XL can substantially modify the defining P-Q curve shape. Such insights are
valuable for transmission system design and operation.
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Figure 8: The relationship of effective power to passive capacity withP(Q)
Inductive impedance change X,
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Figure 6: The relationship of effective power to passive power with changeP(Q)
Transmitter voltage Vg

This study further leveraged the HP VEE model to analyze the impact of varying
receiving or output voltage (VR) on the relationship between real and reactive
power. Simulation results are shown in Figure 7, where effective power (P) is
plotted against non-active power (Q) for changing VR levels. Interestingly, an
inverse proportional trend is initially observed up to a particular Q value, before
transitioning to a direct proportional behavior for higher points.

Examination of equation 9 governing the computational model provides insight into
this non-linear response. For lower Q, the equation contains VR terms that are
divided, explaining the inverse trend. However, at higher Q the VR terms are instead
multiplied. As VR is increased in the simulations, the initial divided VR terms lead
to a decrease in P values. Yet once past the threshold, the multiplied VR terms then
cause an amplified increase in calculated P. Such complex behavior demonstrates
the importance of systematically studying how different network parameters modify
the P-Q curve using computational modeling techniques.
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This Pmax can be calculated from equation 11 and represents an important
operational limit.

Beyond the threshold Q value, further increases instead result in P beginning to
decrease. Such behavior has practical implications, as system designers must ensure
loads remain within the optimal power factor range. The model affords studying
these relationships systematically under changed parameters, which would be
challenging using physical experimentation on actual transmission lines. Overall, the
developed computational approach has effectively characterized the defining P-Q
curve for inductive loads through rigorous simulation based on fundamental circuit
principles.
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Figure 5: The relationship of effective power to passive power P(Q)

This study utilized the developed HP VEE model to further examine the impact of
varying source voltage (Vs) on the real and reactive power relationship for inductive
loads. Simulation results are presented in Figure 6, which plots effective or real
power (P) against non-active or reactive power (Q) for changing Vs levels. A direct
proportional trend can be observed where higher Vs results in proportionally greater
P values across the range of Q.

This behavior can be explained through examination of equation 9 governing the
model calculations. The equation shows P is defined partially by a term containing
Vs under the radical sign. Therefore, increasing Vs has the mathematical effect of
enlarging this term's value. Larger values emerging from the radical then lead to an
amplified amount calculated for P across all simulated points. Such insights
demonstrate the utility of the computational model for systematically studying how
different system parameters, such as Vs, can modify the defining P-Q curve under
various operating conditions.
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Figure 4: The main program of the mathematical model of simulation P(Q)

VI. RESULTS AND DISCUSSION

This computational study developed an HP VEE-based model to characterize the
important power relationship between real and reactive power for inductive loads
typically seen in transmission systems. The model incorporated key system
parameters into an equivalent circuit representation that accounted for the distributed
line properties. Through applying well-established circuit theory principles,
governing equations linking voltage and current quantities could be derived.

Simulation results provided critical insights into the power interaction under varying
conditions. The first set of findings examined the effective or real power (P) as a
function of the non-active or reactive power (Q) for inductive loads. These were
plotted based on equation 9, with the results shown in Figure 5. The curve
demonstrates that for lower Q values, P matches proportionally. However, as Q
increases to a certain threshold, P reaches its maximum achievable value (Pmax).
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The equivalent circuit model represented by the voltage and current relationships is
programmed in HP VEE. All the relevant line parameters such as source voltage
(Vs), receiving voltage (VR), resistance (R), inductive reactance (XL) and capacitive
reactance (XC) are defined as variables that can be adjusted. The coefficients AP,
BQ, CO and C(P,Q) from equation (10) are computed as functions of these
parameters and stored.

The quadratic equation (10) is then solved through iterative numerical techniques
built into HP VEE to obtain the real power (P) as a function of reactive power (Q) at
different operating points. This generates the family of P-Q curves under varying
system conditions.

Additional outputs tracking parameters like maximum real power transfer (Pmax)
are also calculated directly from the model. The program allows automated
simulation runs by looping the parameter sweeps to study trends

The HP VEE model thus serves as a virtual testbed to analyze transmission line
performance without actual physical experimentation. The results provide valuable
insights into optimal system design aspects for maximum power delivery.
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Using the discriminant formula, the equation can be solved as follows and the
equation can be obtained.
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The maximum real power transfer is obtained by taking the derivative of (10) with

respect to Q is taken and set equal to zero. This yields the expression in equation

12:[36]

Prhax =
_ VRZAP)_ VR) 24 2
( CP,Q _CP,Q 2VR“Ap“—4Con CP,Q
2
(12)

This derived quadratic equation characterizes the interaction between real and
reactive power flowing in the transmission line for all operating conditions.[37] It
forms the basis for simulating the P-Q curves and analyzing the impact of system
parameter variations on power transfer capabilities.[38]

V.  Mathematical Modelling in HP VEE

To simulate the developed P-Q characteristic model and study the impact of system
parameters, mathematical modelling is carried out using the HP VEE graphical
programming software. HP VEE provides a platform for creating virtual instruments
to model physical systems and processes.
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IV. Relationship between Real and Reactive Power

The real and reactive power interaction is mathematically modeled based on the
developed equivalent circuit and derived voltage equations.[31] Real power P
delivered to the load is given by:

P= VRIR COoS QR
(7)

Where VR is the receiving voltage, IR is the load current, and @R is the angle
between VR and IR. [32] Similarly, the reactive power Q consumed by the load is
expressed as:

Q = VRIR sin (DR
8

Using the current equation derived from the voltage relationships and substituting in
the above real and reactive power expressions leads to:

Ir* = (P2 + Q¥)/VZ (9)

This relates the apparent power S=(P+Q%)Y? to the real and reactive
components.[33] Solving the quadratic equation obtained by rearranging terms in (9)
yields the final relationship between P and Q:[34]

VR®Bgq Q0+ VR%*Con _

2 , VR*Ap 2
P +—CP,Q P+ Q-+ e oo
0 (10)

Where the coefficients AP, BQ, C0O and C(P,Q) are defined in terms of the line
parameters R, XL, XC.[35]
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Combining equations (1), (2) and (3) yields the overall nodal voltage equation:[27]

Vs
= Vg +1 z
=VRTIR7
Y/
+E(Ic
+1R) 4)

To solve this, the voltage and current quantities are represented using complex
phasor notation involving the angle of input voltage a and load current @R.[28]
Taking the phasor components of VR, IR and rearranging the terms results in the
voltage equation in its final complex form:[29]

Vs

2Xc
o (R? + 2jRXy, — X.%)Ig
) 4X¢

R + X))V,
—VR+IRZ+][—( ) R]

(5)

This derived equation relating the source, receiving and branch voltages and currents
forms the basis to establish the real and reactive power interaction characteristics of
the transmission line.[30]

Since the output current and the output or transmission voltage can be written the
transmitter potential equation in its composite Cartesian form and in its final form as
follows: Ig = Ig cos @ — jIg sin @g Vg = Vgr(cos 0 + jsin0) = Vi

2
Vs = Vg —XLV +IRRcos(Z)R+XLIRsm(Z§R+—sm®R XI
Zi);(LIR cos Og + j (— — IgRsin @y + X Ig cos @g + —R cos Or x
2RXLIR
T sin @ ) (6)

By squaring the two parts of the equation we get the square of the magnitude of this
equation and from it we get the equation (6)(7)
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Figure 2 represents the directional diagram of a medium air line by T-method, all
angles measured from the reception potential where Vithis voltage is a reference for
all vectors. Through the figure, we notice that the output current is delayed from the
output voltage at an angle, @grwhile the angle a is the angle of the transmitter
voltage.V; The voltage is the incident on the capacitor.V; C

I11.  Voltage Equation Development

To analyze the power flow in the transmission line, the voltage equations are
derived based on the developed equivalent circuit model.[22] Kirchhoff's voltage
law is applied by writing nodal equations relating the voltages at different points in
the T-circuit.[23] Similarly, Kirchhoff's current law is used to write the mesh
equations connecting the branch currents.[24]

Figure 3: Equivalent circuit of a single-phase T-type medium air transmission line
with inductive load.

Starting from the input node at the source voltage Vs in Figure 3, the voltage-
current relationships can be written as:[25]

Vs
=V
yA
+315 )
Vi
VA

=Vg + IRE 2)
I

=1,

+Ix (3)

Where V1 is the voltage across the left half of the line, Z is the line impedance given
by Z = R + jXL, and Ic, IR are the current through the capacitor and load
respectively.[26]
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R2 X2 R2 X2

Figure 1: Equivalent circuit of a single-phase medium transmission line using T-
method [14]

The circuit consists of resistance R/2 distributed evenly on either side of the center
of the line. Similarly, the inductive reactance XL/2 is also distributed on both halves
of the line.[15] The capacitive reactance XC, however, is concentrated in the central
section between the two halves of the line.[16] This distributed-parameter circuit
provides a simplified representation of the actual multi-conductor transmission line
while considering the primary line effects like resistance, inductance and
capacitance.[17]

In this model, the source voltage Vs acts as the input voltage applied to one end of
the line, while VR represents the receiving or load voltage at the other end.[18]
Kirchhoff's voltage and current laws can be applied to determine the voltage drops
and current flows through the different branches of the equivalent circuit.[19]
Solving the network equations relating the voltages and currents will help establish
the governing relationships between the line parameters and load characteristics.[20]
The developed model serves as the basis to mathematically formulate the
transmission line behavior and derive the real and reactive power interaction.[21]

Figure 2: Directional diagram of a single-phase medium air transmission line with
inductive load T method
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Medium transmission lines ranging from 80-240km consider the effects of both
resistance (R) and capacitive reactance (XC) unlike short lines.[4] For medium lines,
the two prevalent equivalent circuit models used in analysis are the T-method and -
method, where the distributed line parameters are lumped into either the shape of a
T or n.[5] In the T-method, the resistance R is distributed on either side of the line
center while the inductive reactance XL is also distributed similarly. The capacitive
reactance XC, however, is concentrated in the middle section.[6]

The equivalent circuit helps study the behavior of current and voltage along the
transmission line.[7] The directional diagram provides a graphical representation of
all voltage and current phasors measured relative to the receiving end voltage VR,
which acts as the reference.[8] Accurate determination of the voltage drop and power
flow requires evaluating the line parameters in the circuit model.[9] While previous
works have analyzed transmission line characteristics, the relationship between real
and reactive power delivered to an inductive load connected to a medium line
warrants further investigation.[10]

This research work aims to mathematically model a single phase of a medium
transmission line using the T-method approach. It seeks to derive the governing
equation relating real power P and reactive power Q of an inductive load. The
developed model is then simulated using HP VEE software to study the impact of
varying system conditions on maximum power transfer capabilities.[11]

I1.  Equivalent Circuit Modelling

To analyze the voltage and current characteristics, an equivalent circuit model is
developed representing the distributed line parameters.[12] For a medium
transmission line, the T-method approach is commonly used where the resistance R
and inductive reactance XL are distributed along the length and the capacitive
reactance XC is lumped in the center.[13] Figure 1 shows the single-line equivalent
circuit model of one phase of the transmission line using the T-method approach
developed in this study.
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I. Introduction

Electric power transmission lines play a vital role in efficiently transporting power
from generation sources to consumers.[1] Their performance depends on inherent
electrical characteristics such as line impedance, capacitance, resistance and
more.[2] Accurate mathematical representation of transmission lines requires

knowledge of these parameters. Based on length, transmission lines are typically
classified as short, medium and long. [3]

) 21



Py
,.Qh ) The Six Issue - March 2024

HP VEE-based Model for Studying P-Q Relationship of
Transmission Line with Induction Loads

Sadek M. F. Elkuri

Electric and Electronic Dept., Faculty of Engineering, Nalut University, jado, libya.

Abstract

This study investigates the relationship between real power and reactive power for
an inductive load connected to a medium transmission line. An equivalent single-
line circuit model is presented using the T-method approach, which considers the
distributed line resistance (R), inductive reactance (XL) and capacitive reactance
(XC). A voltage equation is derived for the circuit and represented in complex form
using phasor quantities. Trigonometric relationships and complex number
representations are then applied to obtain the governing quadratic relationship
between real power (P) and reactive power (Q) as a function P(Q).

The HP VEE software is utilized to develop a mathematical model for simulating the
P-Q curves under varying system conditions. All relevant line parameters such as
source voltage, receiving voltage, resistance, inductive and capacitive reactances are
incorporated into the model. The model is used to study the impact of changing these
parameters on the maximum real power transfer and shape of the P-Q characteristic.
It is observed that increasing the source voltage or lowering the line resistance and
inductance values results in higher real and reactive power handling capacities. An
optimum capacitive reactance is also found to exist that permits maximum real
power delivery to the load.

The results provide useful insights into optimal transmission system design and
control approaches aimed at operating close to maximum real power transfer limits.
The work enhances understanding of how adjustments to line characteristics
influence the load's real and reactive power consumption. The developed model and
findings can aid transmission planning studies and control strategies for efficient grid
operation.

key words: Transmission line modeling, Equivalent circuits, Real power, Reactive
power, Inductive load, T-circuit model.
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English outside the
classroom with my
classmates and teachers,

Number Strongly | Percentage
N Questions of Disagree | Agree gLy g
Agree %
students
Mobile phones
applications present
16 chances to practice

17.

Mobile phones
applications present
chances to practice
English with native

English language
speakers.

The structured interview questions:

1.

ok~ wd

What are the most useful application do you use to improve your English

language?

Could you give me a general idea about the application that you use it?
What are the most advantages of this application?

What are the most disadvantages of this application?
Do you like using applications in English language classroom?
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Questions

Number
of
students

Disagree

Agree

Strongly
Agree

Percentage
%

Arabic words into
English.

I can understand
English words without
using mobile phones
applications.

10.

My English teachers
allow me to use mobile
phones applications to
learn English words in

the classroom.

11.

My mobile phones
applications help me to
improve my English
language skills.

12.

Because of the mobile
phones applications, |
stopped writing notes
on paper and sheets.

13.

| can improve my
English spelling by
using mobile phones
applications.

14.

I use some mobile
phones applications to
share information with

my Classmate.

15.

I always use my mobile
phones camera to take
photos of the most
important information
from sheets, or on the
white board, etc.......
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Appendix
Table (2) the questionnaire questions:
Number
N Questions of Disagree | Agree
students

Strongly | Percentage
Agree %

During free time, |
watch English videos
on my mobile phones

applications.
Mobile phones
applications can help
me to improve my
English speaking skills.
Mobile phones
applications help me to
learn new words of
English
I need a mobile phone
applications to
understand English
words and sentences
I use English as a
medium of
communication while
chatting on WhatsApp.
I use English as a
medium of
communication while
chatting on Facebook.
Mobile phones
applications are
7. necessary for me to
translate English words
into Arabic.

| use mobile phones

applications to translate
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Finally, it has been recommended teachers to encourage their learners to use
mobile phones applications in increasing their language abilities.
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In addition, they have recommended using (HelloTalk and cake) to communicate
with native English language speakers. A number of learners asked to use
(Instagram) to watch English reels, as well as it has a lot of useful and great pages.

Summary of students’ negative attitude towards using mobile phones
applications

Some of students acted negatively to the use of mobile phones applications. There
are some negative points about the use of English applications: firstly, it wastes a lot
of time as well as the most of applications contains a lot of advertisements that don’t
let students to focus on topics or subjects that want to learn to. Secondly, some of
applications have limited speaking tests. Thirdly, it doesn’t focus on all aspects in
English language like: grammatical structure or vocabulary building. Fourthly, it is
very difficult to use mobile phones applications in noisy environment. Finally,
mobile phones have slow Internet connection that couldn’t help students to learn
English.

5. Conclusion and Recommendation
51 Introduction

This part shows the outcomes of this study according to the research questions
which are presented in the first chapter. Furthermore, it will present the conclusion
and future recommendations for any further research using mobile phones to learn
English language based on the data gathered in this research.
5.2 Conclusion

The purpose of the current study was to investigate the effectiveness of using
mobile phones applications to improve English language on (Libyan students).
However, the present research aimed to know the positive and negative attitude of
using mobile phones applications to learn English language as well as to recognize
the effectiveness of using mobile phones applications to improve their English
language. The findings have shown that most of students have a positive attitude
towards using mobile phones applications to learn English languages as well as they
play an important role to develop English language skills. At the end, a few students
have showed a negative attitude.
53 Recommendation

Firstly, the researcher recommends using mobile phones applications in English
language classroom by teachers and students. Mobile phones have a lot of
applications that have useful topics and subjects that help both teachers and students.
Secondly, the researcher advises teachers to find the appropriate ways that help
students to use their mobile phones applications in learning English language.
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If one practices the English language with this applications daily, they can help
her/him to improve the language easily, especially with commitment to training.
(Jolly phonics) application helps me to know the sounds of letters and help me to
improve my reading and listening skills. (Duolingo) helps me to improve the
grammatical structure and speaking skills. There are no disadvantages of using
applications except that it needs daily practice to improve the language. | like using
applications in English language classroom because sometimes | don't know some

>

new words so I need to translate them.’

The ninth participant is (Shima) who said that “the most useful application that I
usually use (cake). It contains aspects of the four skills; also one can watch videos
and listen to native speakers as well as one can speak with them. In my opinion, the
most advantages of this application there are a lot of free videos and there are a lot
of tests after every episode. In my point of view, there are no disadvantages of it. |
like using application in English language classroom.

The tenth interviewer (Mona) said that ““/ like using English application to improve
my English language, especially (HelloTalk and cake). (HelloTalk) offers you an
opportunity to speak with native speakers that they want to learn Arabic and they
helped you to learn English it is a great experience. Cake is the application that has
different short videos with different topics and situations as well as it has tests after
each lesson. The most advantages of (cake) application that contains short English
videos. Furthermore, | can learn English in anytime of the day while you are going
to sleep. The most disadvantages of using applications that they contain small
keyboard and most of English applications need an internet connection. | like using
English applications in the classroom”.

Summary of students’ positive attitude towards of using mobile phones
applications

To summarize what the students have said in general on the use of mobile phones
applications, students have a positive feedback to the use of English language
applications. They generally feel that their English language skills (listening,
writing, speaking and reading) have been improved. In addition, they helped them to
develop their grammar and vocabulary by using different applications. Most of the
Students acted positively to the suggestion of the using mobile phones applications
in the classroom. They all agree that the use of English language applications in the
classroom made learning appear easier and more interesting. Some students support
using some applications like (Duolingo and cake) because they help them to improve
their English language as well as because they have tests after each lesson to evaluate
their understanding.
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of (Waad) as it was noted by the researcher is listed as follows: “I like using
(YouTube). It contains a large collocation of educational videos of all kinds. The
advantages of this application that there are a lot of videos that explain a lot of
English lessons as well as if you have faced something difficult, you can look for
another videos. This application doesn’t have any disadvantages of it. I like using
applications in English language classroom but we don’t use them.”

The fifth participant (Mawada) has said “/ use (Z American English). It gives me
the ability to learn and master the main skills of English like speaking, listening and
writing. As | am a student at English Language department it helps me to improve
my vocabularies, grammar and pronunciation with a very flexible way and a heavy
content. The advantages of this application firstly, it is an easy to reach it any time
as well as free which means no need internet connection. Secondly, it suits all levels
of the students. Thirdly, at the end of each lesson there is an exam to help to know
what you learned. However, disadvantages of this application you cannot
communicate interactivity with your teacher also; you have to watch a short
advertisement video before each lesson. | like using English language applications
in the classroom but, it depends on what | learn, For example, if it is a practical
subject, I don’t like to use it. [ prefer learning through communicating with my
classmates and teachers. But if it is a theoretical subject, I like to use it because; it
helps me in understanding the new words and sentences.”

The sixth participant (Nousiba) has emphasized that “for me I use some useful
applications that help me to improve my English language like: (Z American English,
Taleek, Lingbe) but the most useful and my favorite one is (Taleek). The advantage
of (Taleek) application is very simple to understand depending on conversation and
listening. It can help you to speak without shy and explain all the grammar by
attractive way for learner. Disadvantages of this application you can 'z study more
than two lessons in one day | think this the only drawback.

According to the seventh participant (Lojain) “I use (Duolingo) application.
Duolingo application is a game style language learning style tools that use it online.
This application use digital way to learn new languages. It is the best free language
application and gives clear instructions as well as you can check your understanding
after each lesson. Disadvantages of this application don’t give you listening
examinations and grammar explanation. I don'’t like using English applications in
the classroom.

(Fatima) is the eighth participant who stated that “7 use (Jolly phonics) to improve
my listening as well as it is a good application. In addition I use (cake and Duolingo).
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The most negative point that the students mention about the use of mobile phones
applications like: camera that most students take photos or pictures of the most
important information from sheets, books or the white board.

4.2.2  Structured interview analysis
To discover the positive and negative attitude of using mobile phones applications
to learn English.

According to the first participant (Basma) the most useful English application is
(Instagram) she said that “I probably use Instagram because all pages I follow are
in English. Instagram is an application where you could communicate with friends
and family. Furthermore, you can watch reels which some of them are funny or
educational depends on what you are following. And yeah, | follow some educational
pages especially tips for teaching English or like how to do a really great
PowerPoint tutorials and stuff like that. The advantages of Instagram application is
that there are lots and lots of really great and useful pages that you could follow and
benefit from them, like tips in teaching English and how to do PowerPoint, learning
new words and their meaning in English and organizing your notes in your
notebooks and stuff like that. The disadvantages are that once when you open funny
reels and start scrolling to the next one and the next one and the next one, suddenly
5 hours has passed without realizing how it is passed so, in my point that the use of
Instagram really waste your time on useless thing. Our teachers actually don’t allow
us to open our mobile phones.”

The second participant is (Shahed) who have stated that “7 wse (Istoria)
application. In (Istoria) application you can find and improve your reading skills as
well as you can improve your pronunciation. The advantages of this application that
is free. The disadvantages of this application contain a large number of
advertisements. I like using English applications in the classroom.”

The third participant (Farah) informed the researcher that “the most useful
application is (Duolingo) which is described it as a popular application that help me
learn languages in general specially English language. This application offers a
variety of exercises interactive activities to improve grammar and vocabulary. The
advantages of this application are completely free and don’t require a subscription
to a paid service as well as you can access all the content and practices all the
exercises without any cost. It has a variety of exercises. Disadvantages of this
application are limited speaking practices. However, it focuses on reading, writing

>

and listening exercises. I like using applications in English language classroom.’

After the interview of the fourth participant (Waad), it is clearly seen that she has
a positive opinion on the use of mobile phones applications. The positive impression

) 1
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The average score of question (11) has demonstrated that students divided their
answers into (agree) with percentage (50%) and (strongly agree) with percentage
(50%) that mobile phones applications help them to improve their English language
skills.

According to item (12) students have strongly agreed with this statement which is
stated Because of the mobile phones applications; | stopped writing notes on paper
or sheets.

The responses to question (13) students divided into two opinions on one hand,
some of them have disagreed with this question | can improve my English spelling
by using mobile phone applications with percentage (40%) on the other hand, some
of them have strongly agreed with this question with percentage (40%).

The results of question (14) has highlighted that (12) students use mobile phones
applications to share information with their Classmates.

In item (15) twelve Students have chosen (strongly agree) with percentage (60%)
I always use my mobile phones camera to take photos of the most important
information from sheets, or on the white board.

Mobile phones applications present chances to practice English outside the class
with my classmates and teachers according to the (16) question which shows that 10
students have chosen the option (agree) and 8 students have chosen the option
(strongly agree).

The answer of item (17) is quite satisfactory that mobile phones applications
present chances to practice English with native English language speakers.

Summary of questionnaire analysis:

Firstly, students present that the use of mobile phones applications are the most
useful technology. However, it utilizes them in daily life because the uses of mobile
phones application help learners to improve their English. They use them in different
situations and ways; some of the students employ them to watch their favorite
English movies. Secondly, they use mobile phones applications to translate difficult
sentences and vocabularies from Arabic to English and from English to Arabic.
Thirdly, they use the mobile phones applications to learn new words and
vocabularies. Finally, Students mention that mobile phones applications present
chances to practice English with native English language speakers as well as they
give opportunity to practice English outside the classroom with their classmates and
teachers.

10 (
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Number of Strongly | Percentage

N Questions students Disagree | Agree Agree 100 %

from sheets, or on the
white board, etc.......
Moabile phones
applications present
chances to practice
English outside the
classroom with my
classmates and teachers.
Mobile phones
applications present
chances to practice

English with native

English language
speakers.

The (first) item has shown that 17 students have chosen the option (agree) that they
use mobile phone applications to watch English videos. The results of item (2)
indicate that Mobile phones applications can help students to improve their English
speaking skills with percentage (70%).

16. 20 2 10 8 50%

17. 20 4 8 8 40%

Most of the students strongly agree with percentage (90%) that mobile phones
applications assist them to learn new words of English.

Items number (5) and (6) involve those students stated that they do not use English
Language as a medium of communication while chatting on WhatsApp and
Facebook with percentage (80% and 60%).

Based on the results of question (7) six of students have chosen (agree) with (60%)
that they utilize Mobile phones applications to translate English words into Arabic.

In item (8) just ten students said that | use mobile phones applications to translate
Arabic words into English”.

In question number (9) has shown that the majority of students cannot understand
difficult English words without using mobile phones applications with percentage
(90%).

12 students have declared that their English teachers don’t allow them to use
mobile phones applications to learn English words in the classroom.
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Questions

Number of
students

Disagree

Agree

Strongly
Agree

Percentage
100 %

English words into
Avrabic.

I use mobile phones
applications to translate
Arabic words into
English.

20

10

50%

I can understand difficult
English words without
using mobile phones
applications.

20

16

80%

10.

My English teachers
allow me to use mobile
phones applications to
learn English words in

the classroom.

20

12

60%

11.

My mobile phones
applications help me to
improve my English
language skills.

20

10

10

50%

12.

Because of the mobile
phones applications |
stopped writing notes on
paper or sheets.

20

16

80%

13.

I can improve my English
spelling by using a
mobile phone.

20

40%

14.

I use some mobile phones
applications to share
information with my

Classmate.

20

12

60%

15.

I always use my mobile
phones camera to take
photos of the most

important information

20

12

60%
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to express their opinion about the use of them. In addition, it has discussed and
interpreted each item separately by the researcher.

4.2 Results of data analysis

4.2.1 Questionnaire analysis

To investigate the effectiveness of using mobile phones applications to improve
English language.

Table (1)

Number of Strongly | Percentage

N Questions students DIEEQTER) (i Agree 100 %

During free time, | watch
English videos on my
mobile phones
applications.
Mobile phones
applications can help me
to improve my English
speaking skills.
Moabile phones
applications help me to
learn new words of
English
I need a mobile phone
applications to
understand English words
and sentences
| use English as a
5. medium of - 20 16 4 2 80%
communication while
chatting on WhatsApp.
| use English as a
6. medium of - 20 12 6 2 60%
communication while
chatting on Facebook.
Moabile phones
7. fapplications are necessary 20 2 6 12 60%
for me to translate

20 0 17 3 85%

20 2 4 14 70%

20 0 2 18 90%

20 4 16 0 80%
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identify the students’ view about whether the use of mobile phones helps them in
learning English or not. (Keith Leong, 2023) stated that a structured interview is
when the interviewer asks candidates the same set of questions in the same order and
evaluates each applicant against the same criteria.
3.4 Setting

This study is carried out during the academic year (2023-2024) at Gharyan
University, which is located in Gharyan city - Libya. The chosen participants were
the second, third and fourth year who are studying English as a second language.
35 Sample of the study

The samples of this research consisted of 20 students who were studying in the
second, third and fourth year as well as third and fourth year. The respondents of the
study included 18 females and 2 males their ages are ranges between 19 and 21 years
old. A random sample has been used in this study.
3.6 Data collection

Research data is collected by two instruments namely questionnaire and structured
interview. The respondents of the study were encouraged to answer a number of
questions through a questionnaire survey and structured interview survey about the
use of mobile phones applications in learning English language. Questionnaire is
closed-ended questions as well a 17 questions were asked with open time. The
students were not allowed to ask each other.

Structured interview is an open-ended question which is allows respondents the
freedom to express their experience, knowledge, opinion and thoughts. Structured
interview is contained just 5 items. The researcher has interviewed 10 respondents
to know their opinion about the use of mobile phones applications to learn English
language.

3.7 Data analysis

The analysis of the data was checked by each answered question was analyzed and
studied once, or twice by the present researcher. In addition, the questions were
analyzed to know the students opinion and attitudes about the use of mobile phones
applications in learning English. Data from each answered question were organized
and examined by careful way.

4. Research Findings

4.1 Introduction

This chapter presents a detailed analysis of data which has been collected from
Libyan university students. They have faced different questions that related to the
use of mobile phones applications to learn English language, as well as students have

6 (



Investigate the effectiveness of using mobile phones applications to improve English language (Libyan studentsD

of 100 BS English students studying at University of Gujrat, Pakistan. Positive
findings were reported because students were in favor of using electronic dictionary
for improving their vocabulary by learning new linguistic items on daily basis via
their mobile phone dictionary.
25 Mobile phones in learning English language

(Babiker, 2015) states that the use smart phones in learning English provided
learners with new opportunities and various learning techniques; including the
relationship between instructors, students and learning items . (Ahmed, 2017)
emphasizes that the latest advance in mobile technology, chiefly the growth of
wireless network offer learners better opportunities to learn the language whenever
and wherever they are. (Ally, 2007) stated from several studies in the use of mobile
phones in teaching English and he believed that the use of mobile phones can have
developed the ability of the students to improve their results in language learning.
Furthermore, (Sharples, 2005) states that teachers should change their view to mobile
phones technologies from disruptive devices into useful tools and use them for the
benefit of learning practice.

3. Research Methodology

3.1 Introduction
The objective of this part is to provide a general idea about research methodology
used in this study. In addition, it presents a description of the research design, the
instruments, and samples of the study, data collection and data analysis.
3.2 Research design
Quantitative approach has been used to collect data and analyze it. According to
(Cooper & Schindler, 2006) defined quantitative research as a typical research
designs where the focus of research is to describe, explain and predict phenomena,
uses probability sampling and relies on larger sample sizes as compared to
qualitative research designs.
3.3 Instruments
Questionnaire and structured interview have been the right instruments utilized to
collect and analyze data. Firstly, Questionnaire was used to recognize students’
opinion and attitudes towards using mobile phones applications. According to
(Pritha Bhandari, 2021) who defined a questionnaire is a list of questions or items
used to gather data from respondents about their attitudes, experiences, or opinions.
in addition (Brown, 2001:p.6) mentioned “Questionnaire as any written document
that provide respondents with a sequence of questions or statement in which they are
to respond either by writing out their answers or choosing from an already existing
or given answers”. Secondly, it has been chosen an interview by the researcher to
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watching movies and contacting with their friends and teachers. According to (Darmi
and Albion, 2014) mobile phones are accepted by learners of second language
learning and that past studies have substantiated their integration to boost language
skills and related language areas.

Mobile phones are used by teachers to prepare their lessons and lectures to find
more information about topics and subjects as well as they can find different
resources, books, videos and websites According to (Nalliveettil & Alenazi,
2016:p.264) “Mobile phones with internet connectivity can search thousands of web
pages and provide details of a high degree of accuracy to the reader. They almost
replace reference books and avoid the physical labor of visiting the university
library”.

2.3 Mobile phones applications in English language classroom

(Kanchana and Saha, 2015) investigated how integration of Smart phones in
learning facilitates learners in learning English as a foreign language in India. They
concluded that integrating mobile phones in teaching learning process makes
teaching more effective so it is helpful for teachers as well as students. Due to
internet connectivity and learning apps in phones EFL teachers need to re-design
their teaching styles and strategies to get benefit of technology in classroom. It helps
learners to work independently as autonomous learners and teachers are only the
facilitators to help them when they need.

2.4 The use of Mobile phones has a positive attitude

(Nalliveettil and Alenazi, 2016) explored students’ views about using mobile
phone for learning English at Aljouf University in Saudi Arabia. A survey method
was used for data collection from a sample of 52 undergraduate students majoring in
English and results were found positive. Students were found supportive towards
learning via their hand help mobile phones.

(Al-Tameemy, 2017) explored learners’ attitude towards using mobile phones for
learning purposes. Students showed positive attitude. They liked learning via mobile
phones and were found motivated. (Khalid, 2018) explored the use of mobile phones
for improving students’ writing skills. He used a questionnaire for data collection
from Intermediate level students studying in Pakistan. Again, a positive results were
found as majority of the students were found in favor of improving their writing
skills via their mobile devices. It was concluded that learning via mobile-phones
really helps students in improving their writing skills in English as a second/foreign
language and integrating mobile learning in learning English was strongly
recommended by the researcher.

(Ishag, 2018) explored the use of mobile dictionaries for learning English as a
second language. Survey method was used for data collection from the sample size

4 (
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13 Objectives of the study

1. To discover the positive and negative attitude of using mobile phones
applications to learn English.

2. To recognize the effectiveness of using mobile phones applications on Libyan
students to improve their English.

1.4 Research questions

1. Does the use of mobile phones applications have a positive or negative attitude
in English?

2. Does the use of mobile phones applications help Libyan students to improve
their English?

15 Definition of related terms

151 Attitude

(Brown , 2001:p. 61) stated that attitude is characterized by a large proportion of
emotional involvement such as feelings, self, relationships in community. It
emphasizes “the power of culture thereby shaping our
life and feeling” and therefore our attitudes towards external world. (McKnight,
2002) “Attitude is your general disposition — your mental “starting point” for viewing
life, the people and events in it. Attitude is the way you look at things mentally and
it all starts inside your head.

1.5.2 Students’ positive attitude

(Kara, 2003) said that positive attitudes lead to the exhibition of positive behaviors
toward courses of study, with participants absorbing themselves in courses and
striving to learn more. Such students are also observed to be more eager to solve
problems, to acquire the information and skills useful for daily life and to engage
themselves emotionally. (Krause, 2008) stated that attitude is determined by the
individual’s beliefs about outcomes or attributes of performing the behavior.
Therefore, it is weighted by evaluations of those outcomes or attributes.

2. Literature review
2.1 Introduction

The literature review presents the previous studies related to the use of mobile
phones applications in learning English.
2.2 Mobile phones

Mobile phones are one of the most essential means that students and teachers
should have as well as they affected their life day by day. Furthermore, teachers
could not explain their subjects and the students could not understand their subjects
without using mobile phones. They like: doing researchers, listening to music,
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1. Introduction
11 Background of the study

Learning English language can be a difficult mission without helping resources.
However, students can learn it extremely fast, if they have different types of
materials like: books, watching TV and listening to different kinds of songs.
(Russell, 2002) suggests that the essential thing in learning English is to immerse the
learner to read and write as much as possible and keep in mind that speaking and
writing a language go hand-in -hand.

Nowadays, students can learn English by themselves. They have a lot of means to
improve their reading, speaking, and listening skills. One of the most available ways
and in every hand of all students is mobile phones applications. However, the term
“mobile learning” is still developing day by day and its exact meaning is still unclear.
Despite the ambiguity, there are some keywords to explain this concept. (Lan and
Sie, 2010) describe mobile learning as a learning model that enables learners to
access educational materials anywhere and anytime using mobile and internet
technologies.

1.2 Statement of the problem

This study has been investigated the effectiveness of using mobile phones
applications in English language classroom. Many English teachers encounter
difficulties while teaching English skills to their students, because they do not have
enough background about English subjects. However, nearly all teachers do not ask
students to use their mobile phones applications in English language classroom. This
research will focused on the use of mobile phone applications in English language
classroom by teachers and students. Teachers can ask for their students to use
English to English dictionary to be familiar with some words to know how to
pronounce and how to write them in different sentences. When the students face
some difficulties just ask their teachers to help them.
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Investigate the effectiveness of using mobile phones
applications to improve English language (Libyan students)

NARJES ALI A. ESSAYAH
English Department, Faculty of Education, Gharyan University.
Abstract

The purpose of this research is to investigate the effectiveness and the attitude of
Libyan students towards using mobile phones Applications to improve their English.
The researcher has been employed quantitative research. It utilized a questionnaire
and a structured interview to collect the data. However, the questionnaire was
containing closed-ended 18 questions and the structured interview was included 5
questions. The numbers of respondents were 20 divided into 2 males and 18 females.
The quantitative data were analyzing by using percentage and by analyze each
question independently. The findings of the study indicated that most learners had a
positive attitude toward using mobile phones applications to improve their English
language. The results showed that learners’ thoughts were beneficial for developing
their listening, reading, writing, speaking skills depend on the English Language
applications. Furthermore, they acted optimistically about the use of them in English
language classroom. Furthermore, it shows that a few students had a negative attitude
towards using English mobile phones applications.

Key words: mobile phones applications, English language, Libyan students, positive
attitude, improve English language.
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