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Learning English Language Autonomously
through YouTube

Shoiab Faize!”

1- Academic Journal Publishing Director, Ghazni University
*

Abstract

The autonomous approach to learning is considered to be the topic
with great importance in modern era. So a lot of studies have taken place
recently in order to explore this important topic and pave the way for
implementing this approach. The technology play an essential role in
this regard. This research has been taken place under the title of
autonomous learning through You Tube. The purpose of this research
is to know the perception and experience of students’ autonomous
learning through You Tube. This study used quantitative approach.
Questionnaire has been used as the tool for collecting the data. The
gathered data has been analyzed through Excel program. Students who
are studying in English department of Language and Literature Faculty
at Kandahar University from freshman till senior class were selected as
the participants of the study. The findings of this research revealed that
students are highly motivated using You Tube for learning
independently. They can access to the You Tube easily and in the same
time You Tube helps them for better understanding of their lessons. In
short, they have really positive perception and quite productive
experience from using You Tube as one of social medial platforms for
their autonomous learning.

Keywords: Autonomous learning, You Tube, Social media platforms,
videos

1. Introduction

Autonomous learning is an approach of learning in which the
learners take the most of responsibilities for their learning. They make
their own decision according to their necessities or preferences focused
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on goals they need to achieve. Teachers’ paly role as facilitators. The
teachers only guide and give advice to the students when it is necessary.

Due to recent advancement in technology and community need the
nature of how learning implemented has been changed time to time
dramatically from conventional to digital, face-to face to blended
learning, and from chalk and blackboard to E-learning As far as
technology is advancing rapidly. Technology have to be integrated into
classroom in order to engage students who are considered to be digital-
native. Technology plays an essential role in students’ life in this
modern era. There are plenty of online learning platforms that are
widely used to promote independent leaning.

The era of the 21st century has been marked by rapid changes in
several areas such as global economy, technology, culture, society, as
well as education. The terms 21st century education, 21st century
learning, and 21st century skills are widely known these days. Teachers
and schools face big challenges in teaching their students to live and
survive in the current era. Teachers have to help students to master 21st
century skills so they can deal with the challenges of 21st century
(Cakrawati, 2017). For century’s foreign language teaching approaches,
methods and techniques have been changing because of different
factors. Learning a foreign language is a challenging process and
students always need motivation and encouragement during this period.
Technology might be one of the factors which affects students attitude
positively in the teaching/ learning process (llter, 2009). The use of web
2.0 technology in education plays a significant role in English language
learning in terms of content delivery. Selecting appropriate learning
materializes critical in terms of capturing students’ attention (Berk,
2009; Flerket et al, 2014).

In the 21st century learning, integrating the use of technology in
education by both educators and learners is a crucial step in education.
Due to the fact that technology has proven over and over of its
effectiveness in language teaching and learning, educators and learners
must be willing to go far to integrate technology in their learning
routine. The modern education world sees an increased popularity in
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learning using videos from the internet. The abundance of online
materials and tutorials found in the YouTube video streaming platform
is a game changer especially for university students who seek to
perform learner autonomy to enhance their English language
proficiency (Rajendran and Din, 202).

Nowadays, Autonomous learning is a very hot topics in education.
A lots of efforts have taken place in different countries in order to
promote learner autonomy. In addition extensive research also have
been conducted to investigate this issue. In promoting learner autonomy
the social Medias and technology play a vital role that we cannot get rid
of it. There are plenty of social media that are used to help learners to
learn autonomously. The most well-known social Medias are Facebook,
Instagram, Twitter, YouTube, and so on.

The researcher has been conducted this research under the title of
Autonomous Learning through YouTube at Kandahar University. The
aim of this research was to know the perception of students of Kandahar
University toward autonomous learning and as well as their experience
toward using this video platform. A quantitative method has been used
in this study. Questionnaire has been used as instrument in order to
collect the data. The participants of this study were all the students of
Language and Literature Faculty of Kandahar University.

Research Problem

Autonomous learning through social media is a hot topic in
education recently. A lot of efforts have been taken in order to promote
this approach. Most studies have shown that learning autonomously
through social media has great positive effects on students’ academic
success and motivation. Even though most of the students engage using
social media specifically You Tube, but still they don’t know the effects
and usefulness of this media | want to conduct this research under the
title of Autonomous learning through YouTube to figure out the
perception and experience of student of English Language and literature
faculty at Kandahar university.

yay



S JaVF ¥ a8 aaysl does 05— le | GgRing (¥

Research Objectives

1. To understand the students perception of autonomous learning
through YouTube.

2. To know students experience using YouTube.
Research Questions

1. What is the perception of students about autonomous learning
through YouTube?

2. What are the experiences that students have in using YouTube?
2. Literature Review

When it comes to the term “autonomy” it has become a buzzword
in teaching reform for long time. “Autonomy” was initially explored in
the 1970s by some language researchers, and was seen as ultimate goal
of promoting learners to move from dependency to independence in the
process of learning. According to Holec, it is “the ability to take charge
of ones learning(1981).

Dickinson (1987). also holds the similar view about it and he defines it
as “situation in which the learner is totally for all of the decision” Over
the last 20years, there has been considerable interest in learner
autonomy as a necessary condition of effective learning (e.g.
BrookesGrundy,1988;Dam,1995;Dickinson,1987,1992;Ellis&Sinclair,
1989;Esch,1984;Holec,1981,1988; little, 1991; Wenden and Rubin,
1987; Willing, 1989).

Learner autonomy often regarded as a defining characteristic of all
sustained learning that attain long-term success (Little, 1996). Learner
autonomy is seen as an issue principally of student taking greater
control over the content and methods of learning (Holec, 1981). It grows
out of the individual’s acceptance of his or her own responsibility for
learning. The learner is perceived as a decision-maker who has, or will
develop the capacity for the task in hand (Dickinson, 995; Holec, 1985;
Little, 1991). Learner autonomy is essentially concerned with decision
making on the learners part. A fundamental principle of autonomous
learning is that locus of control and responsibility lies in the hands of
individual learner (Pierson, 1996).
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He/she is expected to be able to make significant decisions about
what is to be learnt, how and when (Van Lier, 1996), assuming greater
responsibility for his/her learning. In the other word, the autonomous
learner establishes a personal agenda for learning which sets up
directions in the planning, pacing, monitoring and evaluation of the
learning process. He/she (with or without the teachers help) is expected
to be actively involved in the setting of goals, defining content and
working out evaluation mechanism for assessing achievement and
progress, according to the perceived language needs and want.

YouTube Promoting Learner Autonomy

This well-known online video streaming platform is a technology-
enhanced learning tool that strategizes students’ learning methods and
motivation. Learner autonomy allows students to move independently
in their own learning speed and YouTube videos that provide English
language learning tutorials assist them flawlessly in this matter. The
playback features in YouTube where students can view hosted online
tutorials in the English language learning provides them with the ease
to revise, recall and relearn in their own comfort. Large number of
certified educators, you tubers and language instructors perform free
and complete online courses for the English language learning in
YouTube. The lesson instruction along with self-evaluation tests
provided in the videos in YouTube promotes clear understanding
among students as they pick-up the pace on their own as the video hosts
guide viewers in an organized and strategized manner (Rajendran &
Din, 202).

Some studies have been conducted by different researcher in order
to investigate the learning autonomously through You Tube topic. You
Tube is really considered to be one of the most effective social Medias
in promoting learner autonomy. Almost all studies reveal positive
result.

A research conducted by Jing, Chen and Li (2014) about
Autonomous English language learning aided by an online system
through experiment on 60 student. Thirty of participants were in the
experimental group and the rest of them in the control group. The result
shows that by following the autonomous learning approach supported
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by the online teaching system the experimental group enhanced their
English abilities in English language skills to a large extent then the
student in the control group.

conducted a research in United Kingdom by the title of “Comparing
autonomous and class-based learner in Brazil: Evidence for the present
day advantages of informal out-of-class” through Observation and
Structured interview on 84 participant which include upper-
intermediate to advanced English language learner. They found that the
autonomous learner demonstrate higher level of English language
proficiency, in addition by result of a large battery of test, but the
classroom-trained learners approach to retain a number of fossilized
errors in their English performance, even after years of instruction
which were not evident in the data form the autonomous learner.

Liu( March 6 2014) conducted a research to investigate the attitudes
towards and practice of, computer- assisted autonomous leaning
Through Interview from 12 participant which includes both teachers
and learner and questionnaire from 160 participants. The finding
indicated that the students had a positive attitude towards computer-
assisted- autonomous English learning. Finally, both the teachers and
students had made favorable comments on the effectiveness of
computer-assisted language learning which is more effective than the
other ways to learn English.

Victoria Chan (2001) conducted a research about (learning
autonomously: the learner’s perspectives) through questionnaire on 30
first year BA undergraduate students. He found two important points in
his research. First, Students have far more positive attitude toward
learner autonomy then we would expect and they were open to the idea.
Second, they welcomed the opportunity to work autonomously
especially in collaborative work.

conducted a research in India under the title of using social media
for autonomous language learning in the Indian context. The study’s
aim was to examine whether social media can act as a language learning
classroom in itself in developing countries like India, where everyone
cannot afford to attend language classes. Questionnaire has used as
instrument in order to collect the data from 141 participants from
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different level according to their English competency.Based on
participant responses he found out that social media provides the much-
needed comprehensible input which helps them improve their receptive
and productive skills.

A research conducted by Sakina and parilah in Malaysia in order to
examine pupil’s perception in using YouTube in their learning of
English and autonomous learning. They used Questionnaire as
instrument to collect the data. The respondents of this study were 50
pupils. The study shows that the YouTube application is highly-
accepted among these pupils.Another research conducted by Dedi and
Winanda(2020) in order to investigate the impact of You Tube as online
resources on the students autonomous online learning and their
perception of using You Tube for online learning on 141 students in
Nigeria. They found out that You Tube has been one of the well-known
learning media for students to study about various certain academic
topics. Students are more encouraged to be more active to increase their
knowledge and understanding of using learning platform and
application. More importantly, studying from You Tube enhance
student learning autonomy.

Qurat, Suman, Sadia, Samina and Saifullah conducted a research
investigate the effectiveness of learning English idioms and vocabulary
from You Tube videos which overall contribute to the learning of the
English language and to know the perception of pupils in the betterment
of their English language skills. At the end of the study they discovered
that You Tube videos play a major part in aiding students’
comprehension of their English classes. It can enhance learners’
academic performance and raise their English proficiency.

3. Methodology

The current research is under the title of autonomous learning
through You Tube. The purpose of this study is to know the perception
and experience of students, who they study at language and literature
faculty especially English department at Kandahar University, toward
learning English language through You Tube videos autonomously. As
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researcher | have taken much more effort in order to select a good
approach and as well as good instrument base on my research objectives
and nature of my study.

Research Design

As far as this research aims to find out the perception of participants
toward using You Tube videos for learning English autonomously, so
to say shortly, it aims to know the trends of the students, so it is clear
that a quantitative approach is needed in order to investigate the trend.
So quantitative approach will be used in this study.

The participants of this study are all students of department English of
Language and Literature at Kandahar University. The population are the
freshman, sophomore, junior, and senior students of this department. |
have 225 students as my target population and according to Monkey
Survey Sample Size Calculator my participants have to be 122 people
out of 225. The random sampling strategy will be used in order to
identify the participants of current study.

Data Collection Instrument

As far as this is a quantitative study | find it so convenient to use
from questionnaire as a tool for gathering data. Hopefully I could find
questionnaires which had been used for the same issue but in different
places. | adopted my questionnaire from two already conducted
research in the same topic. The first study which | adopted my
questionnaire from was done by (Shariff & Shah, 2019). The second
study which | adopted my questionnaire from was done by (Ayyaz,
Khursheed, Aslam, Baby, & Safiullah).

Data Analysis Procedure

Once the data collected through questionnaire, it is the time to
analyze the gathered data. As far as this research is quantitative study
undoubtedly we handle with statistics. The data will be analyzed in
Excel program. Then the result will be shown in tables in findings part.
What is necessary to put focus on is to find out the percentage of
responses for each single item of the questionnaire.
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4. Result

This section belongs to the analysis and somehow the result of the
current study. This research has been taken place under the title of
Autonomous Learning through You Tube. The purpose of the study was
to examine the perception of the students and in the same time their
experience from this media platform at Kandahar University. The data
has been collected from students of language and literature faculty of
Kandahar University. The date has gathered from four classes freshmen
till senior students through questionnaire. Then the date has analyzed in
Excel program. In this section, the date has interpreted in the table
below.

The first objective of this research was to know the perception of
the students toward using You Tube in order to learn autonomously. For
achieving this objective 16 items have been brought in the
questionnaire. After analyzing all the in hand data it is concluded which
most of the students have positive perception regarding the using of You
Tube videos in order to learn English language autonomously.

The second objective of this study was to know the experience of
students about using You Tube as social media platform for learning
autonomously. In order to know the experience of the students using
You Tube videos, 6 items have been brought and placed in the
questionnaire in statement form. According to collected data regarding
the objective, most of the students have positive experience from using
You Tube videos as way of leaning English autonomously.

5. Discussions

The research has been conducted under the title of Autonomous
Learning through You Tube. The purpose of this research is to know
the perception and experience of students’ autonomous learning
through You Tube. As far this research happened to have two research
questions. First “what is the students’ perception toward autonomous
learning through YouTube”? The second question is “what are
experiences which students have from using YouTube”? So this refer to
the part in which the researcher discuss about the findings of the study.
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Researcher states each research Question once again and then discuss
whatever the researcher has found regarding each question thoroughly.

The first research question of this research is “what is the students’
perception of autonomous learning through YouTube”, so there were
16 statements in the questionnaire in order to answer this question.
Students reacted to the statement | have easy access to the You Tube in
which 34% of the students strongly agreed and 31% of the students
agreed, so it is concluded that majority of the students have said they
have easy access to the You Tube. The same finding is confirmed by
another study. According to Kola & Sunday (2018) "The use of YT for
learning purpose is effortless and flexible. It does not cost as much as
the classroom learning experience". Furthermore, 38% of the students
strongly agreed to the statement |1 am confident in using YouTube and
45% of the students agreed. This shows that a high percentage of
students have positive perception regarding the statement. In reaction to
the statement that | think handling YouTube videos are simpler rather
than any other web site 26% of the students have shown agreement and
a vast majority 49% of the students have shown strongly agreement to
the statement. The evidence in hand clearly states that most of the
students use You Tube videos because they think it is easy to handle
with it than other websites. The fifth statement happened to be YouTube
create a stress-free atmosphere for students learning. 25% of the
students have shown agreement upon it and 39% the students have
shown strongly agreement regarding to the statement, so most of them
have positive belief toward the statement.

One of the most important findings of this research is that 56% of
the students strongly agreed and 38% of the students agreed that
YouTube can be helpful for student for better understanding of their
lessons. In another study, According to lhsan “The students and
teachers believe that YouTube Technology is an effective tool that can
help students understand and understand English or in this case, most
of the students find YouTube helpful in improving their understanding.
Theory of Multimedia Learning Theory provides a good explanation of
why videos help students to learn better”. In addition, the second most
important point which was found it was that 49% of the students
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strongly agreed and 35% of the students agreed that You Tube is a
source of motivation to improve students English language skills. The
same result has been confirmed by many studies including Alimemaj
stated that You Tube provide motivation for both intrinsically and
extrinsically motivated students because it is a technology that relates
to the present-day popular culture (2010). A high number of the students
74% accepted that You Tube educational videos are helpful in
improving students’ second language acquisition. Most importantly,
more than half of the students have come to the point of agreement with
the statement that it is good for a teacher to even urge the students to
learn English through You Tube. A vast majority of the students 82%
have stated which using You Tube videos in their own learning time
gives them greater control over their studies. In fact, Sharrif & Shah
(2019) also found the same result and stated “the pupils agree that they
are having freedom to choose and control their learning through using
YouTube videos”. So, Moreover, 83% of the students said which we
can understand the course materials very well after the watching the
learning videos on You Tube.

The second question of this research is what are the experiences that
students have in using YouTube? In order to answer this question six
statements have been developed and included in the questionnaire. In
reaction to the statement | enjoy choosing materials on You Tub in
learning English 40% of the students have shown strongly agreement
and 47% of the students have shown agreement to the statement. In
reaction to the second statement which was | feel more comfortable in
using You Tube to learn English independently. 32% of the students
have shown strongly agreement and 50% of the students have shown
agreement. In addition another research has conducted by Sharrif &
Shah (2019). They also received the same answer from the students who
most of them stated which they feel more comfortable in using You
Tube to learn English independently. The More than half of the students
have accepted that using You Tube in independent language learning
gives them control on how long to spend on each video. In addition,
80% of the students have said that they enjoy learning using You Tube.
To add to this, Shariff & Shah (2019) have found the same result in their
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study. They stated that more than 80% of the student agreed which they
enjoy learning using YouTube.

6. Conclusion

Autonomous learning is an approach of learning in which the
learners tend to hold most of the responsibility for their learning. They
make decision of their own on the base of their need, necessities, and as
well as desired goal. The teachers have more passive role. They play
role as a facilitator, adviser, and guide. In addition, due to advancement
in technology and community need the nature of how learning taken
place has been changed dramatically time to time from conventional to
digital, face to face to blended learning, and from chalk and blackboard
to E-learning. It is needed to integrate technology into classrooms and
students learning so that engage students who they are considered to be
digital-native. In this modern era, technology play an important role in
students’ life. So, this is why this research has been conducted under
the title of Autonomous Learning through You Tube. The purpose of
this research is to know the perception and experience of students’
autonomous learning through You Tube. The data has gathered from
students of Faculty of language and literature of Kandahar University.

To conclude the findings of this research, most of the students have easy
access to the YouTube website .

In the same time they are much confident to use You Tube to learn
English. Most of them watch English- related videos through You Tube,
because they think handling with You Tube videos are simpler rather
than any other websites. They think You Tube creates a stress-free
atmosphere for them to learn. You Tube also can be helpful for students
for better understanding of their lessons. Most importantly, students
find You Tube as a source of motivation to improve their English
language skills. It is also found out in this study which most of the
students believe which using You Tube videos in their own learning
time improve their learning productivity. Even they have stated that it
is good for teachers to urge students to learn English through You Tube
videos. In addition, it is found out that students can understand the
course materials after watching the learning videos on You Tube.
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According to the findings which students stated they enjoy and feel
comfortable learning through YT. In short, it is revealed that students
have highly positive perception and experience regarding learning
English through You Tube.

7. Limitations

As researcher | have faced to a couple of challenges while
conducting this research. Those obstacles were as following.

2. It could have been so great to include teachers in this study, but
because shortage of time and accessibility I could not include them in
the study. So | suggest other researcher it is far essential to investigate
the teachers idea and perception regarding learning English through
You Tube.

1. I conduct this research in Language and Literature Faculty so all the
participants were the students of this faculty event though I wanted to
have students who study in English department of Education Faculty as
participants.

8. Recommendations

Cultivating students’ autonomous learning ability is the need of
social development in this new era since we are faced with great number
of unprecedented challenges, such as the dramatic development of
science and technology, the frequent change of career, and the fast
speed and high amount knowledge update. Inevitably, should be said in
order to possess the competence of lifelong learning students need to
learn how to learn which refers to their autonomous learning ability.
This research can benefit teachers and English language trainers greatly.
In the same time, this research pave the way for teachers to promote
autonomous approach of learning. They can take steps confidently as
they have great information about students’ perception and experience
of their learning autonomy through You Tube. In addition, the findings
of this research can help Higher Education of Afghanistan in order to
bring reformation in the way the learning is viewed, and make them
aware of the of the importance of autonomous leaning. The You Tube
is found out to be one of the easy ways to implement autonomous
learning. There are some suggestions | would really like to state for
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further research. As far as this topic considered to contain great
importance and still there are many aspects to be investigated. First, the
current research is quantitative and a qualitative research also should be
done in order to gain in-depth understanding of the topic. Second, only
Students were selected as participants in this research whereas teachers’
perception and experiences are also important regarding this issue.
Third, the same research should be conducted in other faculties such as:
Medical faculty, Engineering faculty, Economy faculty and so on.
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Abstruct

The electrification challenge in Ghazni Province, Afghanistan,
where the majority of the population lacks access to electricity,
necessitates urgent attention. particularly solar power, to address this
pressing issue, with only 15 megawatts of imported electricity serving
the region, the need for domestic energy production is paramount. This
study explores the development of generating sources, focusing on
RES, particularly solar energy, as a solution to the electricity shortage
in Ghazni province. It investigates the viability of renewable energy
sources, drawing from research on the benefits of electricity access to
health, education, and economic development, coupled with the global
imperative to transition away from fossil fuels, the focus shifts towards
harnessing solar energy as a sustainable solution. The researcher
employs the mode of inquiry related quantitative process. This research
proposes a comprehensive framework for implementing solar
infrastructure in Ghazni Through an analysis of solar photovoltaic
systems, including considerations of cost-effectiveness and scalability,
Calculations are conducted to determine the necessary equipment, like
array, batteries, and controllers, to generate 4.474 kilowatts of
electricity. The results highlight solar energy's promise as a dependable
and easily accessible power source. In conclusion, the implications of
the study advocates for the adoption of solar energy as a pivotal step
towards addressing the energy deficit in Ghazni Province and beyond,
leveraging abundant solar resources and employing appropriate
technology.

Keywords: Ghazni, PV system. Solar panel, battery, controller,
inverter.
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1. Introduction

Ghazni is a mountainous, landlocked provincial capital city which
is located on an altitude of about 2,200 meters (latitude of 33°34' N,
longitude of 68°27' E) in southeastern Afghanistan. In the province of
Ghazni, only about 125 000 among 1.3 million inhabitants have the
opportunity to get linked to energy facilities, and the overwhelming part
of the rural population is without electricity (National Statistic
Information and Authority,2020). Now, the issue with the consumption
of electricity in Ghazni Province is that it only has 15 MW of imported
electricity and no sources for the production of domestic electricity and
as a result, the rural areas of the province have been deprived of access
to the electricity (Danishmal, M et al.,2023, Danishmal, M et al.,2022).
The reality is that improving the rural residents' access to electricity in
Ghazni is crucial. As (seemed in (Kim and Jung’s, 2018) study)
electricity access is usually regarded as a good effect, it includes several
good consequences, such as advancements in social services, income,
education, and health. Development of alternative fuels has been
continuing as worldwide population and consumption level is
increasing. Furthermore, this fact is even more alarming in case of
developing countries (Salvarli, M. S., and Salvarli, H.,2020). The
response should be a low-cost solution that will use materials that are
in great supply and easily accessible. Also, the issue of Ghazni Province
is to be considered where the majority of the residents do not have
electricity. Following (Arshad.,2017) theory, the sun has always been
an optimum source of free renewable energy which has especially been
useful for the development of life on earth, thus providing the true
alternative to the energy crisis. As the results of (Gonzalo) study
showed, the CSP system can be applied to generate electricity either on
a small and large scale, and even up to 4 GW (Gonzalo, A. P et al.,
2019). Since they (Raboaca et.al ,2019) main usage could be either on-
grid or off-grid. Among the main types of Solar systems, there are
{utility scale. Rooftop (On and Off-grid) space, on grid, off grid}. This
research proposes a comprehensive framework for implementing solar
infrastructure in Ghazni Through an analysis of solar photovoltaic (PV)
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systems, including considerations of cost-effectiveness and scalability,
Calculations are conducted to determine the necessary equipment, like
Solar array, batteries, and controllers, to generate 4.474 kilowatts of
electricity.

The results underscore the potential of solar energy to provide a
reliable and accessible power source, essential for fostering economic
growth, improving living standards, and enhancing well-being in rural
areas erstwhile. In conclusion, the implications of the study advocates
for the adoption of solar energy as a pivotal step towards addressing the
energy deficit in Ghazni Province and beyond, leveraging abundant
solar resources and employing appropriate technology.

2. Method and Methodology

The use of PV mini-grids has the primary impact of improving
access to sustainable electricity in remote areas, uplifting communities,
fostering economic growth, and lessening depend on fossil fuels. The
research | conducted is done by reviewing various academic sources,
such articles, bibliographic references, and other research through
bibliographic method.

3. Renewable Energy Sources in Ghazni Province

Ghazni’s estimated total potential for renewable energy is more than
1409708 MW consisting of solar (5802 MW), wind (66726 M W),
hydro 857KW (1), and biomass generation (183.67 MW) (Slimasnkhil,
A. Ketal., 2020, Ludin, G. Aetal., 2016). And we summery of the total
potential for renewable energy in table (1).

Table (1). RES (solar & wind energy) in Ghazni province

NO. Area solar windy resources Possible Reference
(km?) radiation area (MW) sources
KWh/m?/day  (km?) (MW)
1 22460 6.2 0 2320867 5802 [9,10]
2 22460 93 191 48
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4. Results and discussion
4.1. Solar energy

The type of energy derived from sunlight is known as solar energy.
There are two main methods to generate electricity: Concentrated Solar
Power and Photovoltaic solar (Shakeel, S. R et al., 2016). UV and
visible light are typical shortwave radiation. The year's seasonal
changes provide a lot of energy because of shortwave .As show in the
figure (1) during the period from May 6 to August 28, or 3.7 months,
there was the most brightness in a year, with an average daily shortwave
energy per m?of over 7.8 KWh. The short-wave radiative energy of 8.9
KWh on average occurs during dark time (November 8—February 13),
whose length is 3.1 months., with an average daily short wave radiative
energy per m? of less than 4.5 KWh. The darkest month of the year,
which is December here, is marked by an average daily output of 3.5
KWh.

Solar Energy (kWh)

8.9

10 g2 = 87 g4

8 Z I I h 4 I 71-1
o 5.7 8 A, 5.6
s 6 46 & o3
E 3.7 7+ I 4_;_2 3.5
5% 4 ps - X -
< + h 4

2

0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Figure (1). The Solar energy radiation during the years in Ghazni
4.2 Concentrated Solar Power
Concentrated Solar Power (CSP) is a form of energy where liquid
heating and concentrators and mirrors are mainly used for power
generation or CSP is a subbranch of solar thermal energy whereby

electricity is generated as the product by using concentrated light from
sun. With over 4 GW, Spain and the USA are the top producers of CSP.
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CSP plants have four main types: a) linear parabolic trough
concentrators, b) Fresnel lens concentrators, ¢) tower concentrators,
and, d) parabolic mirror concentrators (Stirling concentrators)
(Gonzalo, A. P etal., 2019, Raboaca et.al ,2019). As we see the type of
CSP in figure (2).

Faabui trough Linear Prosnel mitlecton (179

SFE e p !

| S
Figure (2). Types of CSP

Parabolic Trough Collector (PTC): This system operates by using
parabolic mirrors to reflect direct sunlight onto an absorption pipe that
holds a heat transfer fluid (HTF). Linear Fresnel Reflector (LFR): their
functioning is accomplished essentially by the capturing of solar energy
using U-shaped, curved rectangular mirrors facing the sun. In contrast
to PTC, the receiver is located in a different tower instead of inside the
mirrors (Ummadisingu, A., and Soni, M. S.,2011). Solar Power Tower
(SPT). Heliostats are made up of hundreds of mirrors that concentrate
their reflections into one single point. A thermodynamic cycle produces
electricity. Parabolic Dishes Systems (PDS). Sunlight is focused in a
single area by a parabolic shape created by a collection of mirrors. This
device is more efficient since it can track the sun in two different
directions. The key difference with solar PV is that electricity can be
generated even after daylight hours and that heat can be stored,
frequently using molten salts or oil as the liquid medium in the solar
receiver. The big difference with solar PV is that the heat may be stored,
often using molten salts or oil as the liquid medium in the solar receiver,
and electricity can be produced even outside of daytime hours
(Ogunmodimu, O., and Okoroigwe, E. C.,2018).

4.3 Photovoltaic Solar power

Sunlight hitting the solar cells leads to the generation of electricity;
this energy can be stored or sent to the electricity grid (Fahrenbruch, A.,
and Bube, R.,2012). To achieve an electricity generation set-up on a

PR PTNS |
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larger scale, many solar arrays will be connected (Khan, J., and Arsalan,
M. H.,2016). Solar PV technology is highly sustainable, especially in
small-scale applications (Parida, B et al.,2023). Applications of
renewable energy can broadly be divided into "on grid" and "off grid".
A grid consists of an array of generation, transmission, and distribution
system that furnishes energy to a multitude of consumers. On grid deals
with power stations that are directly connected to grids such as wind
farms, solar panels, etc. On the other hand, off grid generally serves
only one load, be it a small house, village house, etc. (Molu, R. J. J et
al., 2023).

4.4 Design a Solar PV plant as an off-grid system

The primary step of creating a solar PV system entails calculation
of the system's total power and energy demand or (daily Energy Needs),
which will encompass the power requirements of all the devices that are
meant to be powered by the system. This involves the summing up of
the watt-hours required each appliance for the whole wh/day to power
the appliances. We will find total power by bellow equation (Herraiz-
Carfiete, A et al., 2022).

D= leonsumer Nj % (Zi’\ppllances ny; * Pij N hij) [IZTW;] ’
where i refers to the type of electrical appliances and j to the type of
customer, thus N; is the number of users and n;; the type of appliance

(TVs, lights, phones, etc.); p;; represents the nominal power of
appliances, and h;;the daily hours that are turned on.
PV sizing

In order to know the needed PV array size, we will use the
equation below.

__ Average daily energy required __ E;
Ppvarray =

overall efficiency factor " overall efficiency factor-PSH '’

If we consider that the mechanical efficiency is 94 %, electrical
efficiency is 97%, control system efficiency is 93%, load matching is
92% and thermal management is 92%. For the overall efficiency factor,
we have:
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Overall Ef ficiency = 0.94 X 0.97 X 0.93 X 0.92 X 0.92 =
0.7177,

Overall Ef ficiency = 0.72 = 72%,

Where overall efficiency factor is approximately about 72%
[18] and the peak sunshine hours( PSH ) for Ghazni is 5.723 kWh/m?

/day. Then,
_ E 4474
Ppvarray = overall efficiency factor-PSH ~ 0.72%5.723 1.086 KW.
Optimum value of direct current (I dc).
P k 1.086 KW
[ge = 2 = PSXPOWer = 0.045 A = 45mA.
Vbc DC Voltage of system 24
Table (2). Amount of daily energy consumes by a household
No. Appliance Quantity H?;rem Watt KWh
1 Bulb light 7 6 7*10=70 0.49
2 Fan 2 3 2*50=100 0.3
3 Refrigerator 1 12 110 1.32
4 Washing .M 1 0.5 200 0.06
5 Geyser 1 0.5 3000 15
6 Laptop 2 1 80 0.16
7 TV 1 4.5 98 0.441
8 Charger 3 2 3*3=9 0.018
9 Mixer 1 0.08 200 0.016
10 Iron 1 0.08 550 0.044
11 Water pump 1 0.5 250 0.125
Total KWh/day 4.474
KWh/month 134.22

According to the selected panel ESO Mono EGE-400M-72(35mm),

400W, 39.92 V, 10A, the PV number in series and parallel connection

is:

N. = Vpc _ DCVoltage of system 24V
s Vi " Module rated voltage T 39.92V

For parallel we have:

= 0.6 ~1.
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_ Ppy 1086

P NsXPmodule  1x400

Total needed panel, N = Ny X N, =1 x 3 = 3,(Sina, M. A, &

Adeel, M. A.,2021) The cost of panel for each watt is about 0.138$, for
total we have, 3*0.138*400= 165.6$.

Battery Bank sizing

We need a battery which can hold enough power to drive all
appliance overnight and under bad weather like cloudiness. For small
daily loads, a 12 volt, for intermediate daily loads, 24 volts and for large
load 48 volte can be used. To find the battery sizing consider the
minimum number of autonomy days that should be considered are 2.5
and maximum allowed depth of discharge (MDOD) is 75%.

= 2.715~3 Solar panel

Erough = Energy storage requre X No. of autonomy days,
Erough = EX D = 1086 x 2.5 = 2715 Watt.
For safety have,

__ Energy storage required __ Erough
safety ™ “Max depth of discharge  MDOD’

_ Erough _ 2715 Watt _
Esafety = moit = 2220 — 3620 Watt.

The capacity of the battery bank needed in Ah can be calculate as below
by assuming battery voltage of 12 V.

Safe energy storage required _ Egafe

E

C= Battery voltage Vp '
C = Zaafe — 320 _ 301,667 Ah.
Vy 12

According to selected Lifepo4/lithium Battery with C, =120 Ah , we
can obtain the number of battery as below.
battery bank Capacity

Nbatteries -

capacity of one battery '’

C 301.667 Ah
Npatteries = a = ~oan = 2.5~3 Batt.

For the number of batteries in series (Ns) have.

Ne = The system DC voltage _ Vsys
g =

Battery voltage Vp '
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\% 24
Ng = =X = =— = 2 batt .
Vy 12
Then, for number of parallel paths (Np) have.
__ The total number of batteries _ Npatteries __ 2 batt
P ™ Number of batteries in series Nsbatteries - ’

N .
N, = ~batteries — 2 _ 4 5 patr~2 Batt.
Ng 2

N

According to the selected battery type as shown in
Lifepo4/lithium Battery (12.8v 120Ah 1.54Kwh) and the price of each
one is $127. total costs 4*100=400$.

Voltage regulator Sizing

The PV array's and the load's maximum current must be
managed by a voltage regulator. The Xantrex C Series (C35, C40, and
C60) charge controllers are good choices for sizing. If the short circuit
currentbe I = 10.4 A

I¢ array — Np * [sc * Fsafe,
Ic array = 3%10.4+1.25=39A

The number charge controller is, N, = 39/60 = 0.65~1 we
select two controllers with cost 1333, Total cost = 1*133= 133$.
Inverter Sizing

Inverters convert current from direct current to alternating current. In
stand-alone systems, inverters must have a capacity of 25-30% more
than the total wattage of appliances running simultaneously. Consider
the starting currents of large motors (multiply their power by a factor of
3) and add a safety factor of 1.25 for expansion in the future (Parmar,
J.,2011).

The appliances power running simultaneously:

Prs =(7+*10+2+50+ 110+ 80+ 98+ 3 3+ 200) =
667W.

Appliances with large surge currents,
Prsc = (200 + 550 + 250 + 3000) * 3 = 10000 W.
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Total:

Pr = (10000 + 667) = 1.25 = 13333.75W = 13.33 Kw.
The price of MPS-V MAX 8.2KW type inverter is around 3203.
The wiring system sizing

The system's performance and dependability will both be enhanced by
choosing a perfect wire size and type.

a) . The DC wires connected the PV modules and the batteries
through the voltage regulator, while it must be flow the maximum
current produced from these modules.

Imax = Ics * Np * 1.25 =104 x 3X 1.25 = 39 A

__ Copper wire resistivityxcable lengthXIyyax % 2
H

A=

Maximum voltage drop

where, Resistivity value for copper wire is assumed to be p = 1.724 *
1078Qm (AWG) which is the cable length of 1.5 m. The maximum
allowable voltage drop is at 4% based on the DC wiring systems.
V, = — x 24 = 0.96v,
100

1.724%1078Qm x1.5mx39 A
- 0.96
b) Size of Cable between the battery bank and inverter: the

maximum current can gain.

A X 2 = 2.1 mm?Z.

__ inverter power _ 13.3337KW __

I max = Ninverter XVsystem T 09%24 617.3 A.

For maximum drop voltage have:
V, = — x 24 = 0.96v.
100
And, if the length consider about 7 m have:
«10~8
A= 1.724%1078Qm x7m x617.3 %2 = 15.519 mm?2 .

0.96

c) Cable size between the inverter and load, due to equation have:
__ inverter power _ 13.3337 KW __ 34.99A

I = =
phas Voutputx\/§ 220+V3
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For maximum drop voltage have (V; = % X 220 = 8.8v). Let the
average cable length be 60 m.

*10-8
A= 1.724%10 Q;n8>;60m><34-.99A X2 =8.22 mmz..
The Result of the off-grid PV system equipment and cost predict

given in Table (3).

Table (3): summary of our calculation.

Component Component description Result | Cost
$)
PV capacity of PV array 4.644 | 165
NO. of modules in series 1
NO. of modules in parallel 2
Total Number 2
Battery NO. of batteries in series 2 400
NO. of batteries in parallel 2
Total number of batteries 4
controller Number of Charge controller 1 133
Inverter Number of inverter (15 kW) 1 320
Infrastructure Frame, switch, warring ... etc. 130
Total 1018 $

5. Estimating the cost of energy production via KW per hour

Before computing the energy cost, for each system it is vital to
determine first the annualized full cost total. That is significant, as you
can see in the Table (5), which gives the lifespan of each element, and
table (6) show the estimated cost of energy. Therefore, it follows that a
process of determining the equation separately for each component is
needed, and this process will be facilitated by Equation below:

d@a+d)T ]
a+d)T-11
where, A - annualized capital cost, (d) -inflation rate considered (5 %).
T - total life of element in year, and P - collective value of the element.

AnzP[
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Table 5 - The system element life span

Element Life span T(year) Reference

PV module 25 Sina.M,. et al., (2021)
Batteries 5

Voltage regulator 15

Inverter 15

For example, we find the Annualized cost of PV array

d@a+d)T [0.05(1+40.05)25
Ap =P [(1+d)T—1] =165 [ (1+0.05)25—1 ] =11.707 .
Table 6 - The cost predicts of energy
Element Lifespan inflation Annualized
rate d (%)

PV module 25 0.05 11.71$
Batteries 3 0.05 92.39 %
Voltage regulator 15 0.05 12.81 %
Inverter 15 0.05 30.83 $
Daily energy generated 4.474 KW
Annual energy generated | 1633.01 Kw
Energy Cost ‘ 0.09047$/Kwh

Energy cost =Total annualized / Annual energy generated,

_ 147.74%
¢ = Teaz01kw — 0.09047 $/Kwh .

5.1 Economic Calculation

To find out how much time it will take a microgrid to payback
period the initial investment, you have to divide the initial cost by the
yearly income generated by the microgrid as can calculate by equation

(4.20).

Payback Period=Total Initial Investment/Annual Incom
Annual income = 0.09047$/KWh*1633.01Kwh=147.738,

147.74
147.738

According to the above calculation we found that the payback
time is about 1 years.

Payback Period = = 1 years..

YAA
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Nantery Hank

Figure (3): An off grid Solar system
6. Conclusion

Since most of the provinces of Ghazni province suffer from lack of
electricity, considering the weather and 300 sunny days that Ghazni has,
the only solution to solve the lack of electricity in this province (urban
and rural areas) is to use renewable energies. we find that solar cells can
be considered as a significant RE energy source if their manufacturing
cost can be reduced to an acceptable level similar to the various energy
sources available today. Therefore, absorption of solar energy system
with PV equipment seems to be a solution to solve the current energy
problem. We have done calculations to get the approximate number and
cost of solar panel, battery and charge controller and inverter to generate
4.474 KW of electricity for a mini-grid (off-grid) solar power plant.
According to this we found This amount of energy is too much for rural
families and they can sell their excess energy as a source of production.
It should not be forgotten that on this basis we can create a solar system
on a larger scale for the level of a village or district. It has the
disadvantage that it only supplies alternating current for power
production. This problem should be solved through CSP technology,
together with a suitable heat reservoir system, which can even produce
electricity in cloudy weather or after sunset. But unfortunately, | have
to remind that the majority of people in this province live below the
poverty line and cannot afford to create this system. In addition, the
government has not taken any action in this matter and has not allocated
a budget. This has caused the people of this province to use a solar panel
and a battery only to light a few groups, television and charge mobile
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phones during the night for two or three hours in areas without national
grid connection.
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Abstract

This paper presents a detailed study of a new generation of tessarine
number sequences with components including quantum integers. We
derive several fundamental identities, such as Binet, Catalan, Cassini
and D’ocagnes formulas. Additionally, we define the g-Fibonacci and
g-Lucas tessarine polynomials and function sequences and derive
several properties for these sequences.

Keywords: Tessarine numbers,  g-Fibonacci tessarine number
sequences, Q- Lucas tessarine number sequences, (-tessarine
polynomials, g-tessarine functions, Quantum calculus

1. INTRODUCTION
Complex numbers were discovered by the Italian mathematician
G. Cardano while attempting to solve a simplified form of the cubic

equation using a particular notation i = v—1 . The complex numbers
as points with rectangular coordinates were represented by Euler. Later,
Cockle introduced tessarine numbers an algebraic successor to complex
numbers and quaternionic algebra, using more modern notation. In the
exponential series, he employed tessarine numbers to separate the
hyperbolic sine and cosine series (Cockle, 1849).

A tessarine number is a hypercomplex number of the form
Y = Yo+ Vil + V2l +V3i3 1)

where y,, v1, Y2 and y; are real numbers, i;, i, and i; are the
imaginary units which satisfy the following rules

.2 2 a2 Cr s e s s
if=—iy=1i5=-1 il =izl = i3 (2)
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Let y = yO + ]/11:1 + )/21:2 + )/31:3 and 6 = 60 + 61i1 + 62i2 + 631:3 be
two tessarine numbers then the addition and multiplication of these
numbers are defined, respectively as

Y+38=00+38)+ (1 +8)is+ (y2 + 82)iz + (v3 + 83)i3,
and

Y6 = Y000 — V161 + V202 — V303 + (Y061 + ¥180 — V203 — ¥382)i4
+ (002 + ¥200 — Y361 — ¥163)iz + (Y003 + V300 + Y162 + ¥261)i3.

It is easy to see that the multiplication of tessarine numbers is
commutative (Babadag, 2017; Babadag et al., 2021).

In mathematics, the Fibonacci numbers and Lucas numbers are an
infinite sequence of integers in which each number is the sum of the
two preceding ones. These numbers have been researched extensively
due to their rich properties and deep connections to various fields of
mathematics and their related numbers are of essential importance due
to their various applications in biology, physics, statistics, and computer
science (Horadam, 2018; Koshy, 2018; 2019, Nalli et. al. 2009; Odual
et al, 2020).

For n > 2, the Fibonacci and Lucas numbers are defined respectively by
the following second order recurrence relations (Koshy, 2018)

Fo=Fy1+F2; Fb=0F=1, 3)
and
Ln = LTl—l + LTl—Z ; LO = 2, L1 = 1 (4)

The Binet formulas of these numbers are

_an—pn (5)
b=
L,=a™+ ", (6)
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where a and S are roots of characteristic equation ¢? — ¢ — 1 = 0.

First few Fibonacci and Lucas numbers are respectively as follows
0,1,1,2,3,5,8,13,21,34,...
2,1,3,4,7,11,18,29,47,...

Now, we give definitions and facts from the quantum calculus, which
are necessary for understanding of this paper (Kac et al , 2002;
Babadag, 2023; Kome et. al. ,2022; Stum et al, 2013).

For any integers n and m, we define the g-integer as the function of

1_qn n-1
[n]q=1_q=1+q+---+q : (7)

Which has the following properties
[m +nl, = [mlg +q™[nlg, (8)

[mn], = [m], + [n]gm. 9)

In this paper, using different perspective, we define the tessarine
number sequences with components including quantum integers and get
several new results for these number sequences.

2. q-TESSARINE NUMBER SEQUENCES

In this section, we will define the g-Fibonacci and g-Lucas
tessarine number sequences. Additionally, we explore some identities
used in various areas of mathematics, including Binet’s formula, the
exponential generating function, and Catalan, Cassini, and D’Ocagne’s
identities.

Definition 2.1. Tessarine number of the form

Yo = a™ nl, + a™[n+ 1],y + a™ P n + 2] i,

+ a2 [0+ 3]s, (10)

is called the n" g-Fibonacci tessarine number and
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5 — gt [2n], gt [2n + 2], b [2n + 4], ;
n [n], [n+ 1], [n+ 2],
(11)
[2n + 6],
+ an+3—l3'
[n + 3],

is called the nt" g-Lucas tessarine number.
These numbers can be rewritten as the following forms

an(l _ qn) .\ an+1(1 _ qn+1) . an+2(1 _ qn+2) .
= l l

n a—aq a—aq 1 a—aq z
an+3(1 _ qn+3) (12)
a—aqg ¥
and
1-— q2n 1-— q2n+2 . 1-— q2n+4 .
5, =a" g + a"“—l g + a"”—l — T 2
1— 2n+6 (13)
a1,
1—gn+3 3

where i,, i, and i are the imaginary units which satisfy the rules in (2).

Theorem 2.2. For any integer n, the Binet’s formulas for g-Fibonacci
and g-Lucas tessarini are respectively as

Yn = an_l[n]qg + (QQ)nE' (14)
_ n [2n]q n+lpq _
op=a [, y+a" (1 -q)B. (15)

These formulas have another expression of the form

a"a - (aq)"¢
_ae ki 16
Va p— (16)
6 = aa + (aQ)"o, (17)

Yan
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where

= 1 + ail + aziz + af3i3,

=iy + al2],4i, + a®[3],i3 , (18)
1+ (aq)iy + (aq)?i; + (aq)’is .

€ 1™ |

Proof. By using equlities (8) and (10), we have

Yo =a™ nlg +an+ 140 + o™ n + 2],i; + a™ 2 [n + 3,13

= a" nlq + a™([nlg + q")ix + @™ ([nlg + q"[2])0
+a™?([n]g + q"[3]9)is

= a" [n],(1+ ai; + a?i, + a’i3)
+ a™q"(iy + al2],i; + a?[3]4i3)

= a"[n] @ + (aq)"B.

On the other hand by using equality (13) we obtain

1— q2n 1-— q2n+2 _ q2n+4
6n =" + dn+1—i1 + a"+2 —iz
1— qn 1— qn+1 1— qn+2
1-— q2n+6
+3 ;
+ a™ 1= gns i3

= a™(1+ ai; + a?iy + adi3) + (ag)™(1 + (aq)i; + (aq)?i,
+ (aq)3i3)

=a"a+ (aq)"¢.

Theorem 2.3. The exponential generating functions for g-Fibonacci
and g-Lucas tessarine number are respectively as

Yay
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X oy — e(aq)x(p

fx) =—— =, (19)

a—aq

gx) =ea+ e(“q)x(p, (20)

Proof. Using equality (16) and e** =Y ,a™ %l we get

FE =)
n=0

1 x™
— ax ,, _ ,laq)x _
a—aq Z (e a-e g) n!

n=0

eaxg _ e(aq)xgp

a—aq

The proof for g-Lucas number sequences can be done similarly by using
equality (17).

Theorem 2.4. ( Catalan identities ) For positive integers n,r withn >
r, the following identities hold

Yn+rVn-r — yr% = aZn—lqn([_r]q + [T]q)g b,

OntrOn_r — 61% = aann(q - 1)([_r]q + [T']q)ﬂ b,
where

ap=>0-aQA+ (@) + (1 + (@*PHa(l + iy
+ (1 - a*q)a*(1 + ¢,

+a3(1 + ¢?)is.

Proof. By using equalities (7) and (16) we obtain

YaA
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an+rg _ (a{q)n+r2 an—rg _ (a{q)n—rg
a—aq

Yn+rYn—r — Yr% = <

~ (“"Q ~ (c@”g)z

a—aq

a—aq

aann(Z _ q—r _ qr)gq)

a—aq

= a®" g ([-r]q + [r]e o

By the same method we can get the result for g-Lucas numbers by using
equalities (7) and (17).

Theorem 2.5. (Cassini-like identities ) For integer n > 1, the
following identities are hold

Yn+1¥n-1— ¥a = @ 1q" (g — Dag,

and
6n+15n—1 - 5121 = aann—l(q - 1)22 Q

Proof. By subsutiting » = 1 into Theorem 2.4., we can get the results.

Theorem 2.6. (d’Ocagne-like identities ) For positive integer n and m,
the following identities are hold

V¥nss = VaVmar = @™ ([mlg — [n]g) (¢ + alq - Da p),

and
OmOn+1 — Onbmyr = am+n+1(q - 1)2([m]q - [n]q)g P.

Proof. Using equalities (7) and (14), we obtain

Yaq
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YmVn+1 — YnVm+1 = (am_l[m]qg + (aq)m,@)

N

a[n+1],a + (aq)"“é’)

— ("l + (ag)"p)

(am[m + 1] a + (aq)m“ﬁ)

= am+n—1([m]q[n + 1]q - [n]q[m + 1]q)gz

+qmtn (q”(q[m]q —[m+ 1]q)
+q"([n+ 1], - qlnly)) 2 B

qn _ qm
— am+n—1 T . Z2_|_a{m+n(qm _ q”)gﬁ

= a™"Y([m], — [n]g)a®+a™"([m],

— [nly)(q - Dap

— am+n—1([m]q _ [n]q)
(2 +alqg—Dap).

For the proof of g-Lucas tessarine number sequences, we use (7) and
(15) and get the result easily.
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Theorem 2.7. For positive integers, n,r and s, the g-Fibonacci and g-
Lucas tessarine number sequences satisfy the following identity

OntrVn+s — OnssVner = ana2n+r+s_1([5]q - [r]q)gf

Proof. By using equalities (7), (16) and (17), we get

6n+r)/n+s - 6n+syn+r

a+s
— (an+rg+ (aq)n+r£)<

a-— (aq)"“g)

a—aq
_ (an+sg

n+r, _ n+r
 (aqyresg) (L L e
= a—aq

r _ oS
2n+r+s—1 q q

1—g¢q

=2q"a ag

— ana2n+r+s—1([s]q _ [T]q)g .

3. q-TESSARINE POLYNOMIAL SEQUENCES

In this section, we define quantum tessarine polynomial sequences or,
briefly g-Fibonacci tessarine polynomial sequences y,, , (t) and g-Lucas
tessarine polynomial sequences &,,(t) and then derive the Binet
formula for this type of polynomial sequence. In addition some results
of g-tessarine polynomial sequences are given.

Definition 3.1. For any complex polynomials h(t) and g(t), the g-
Fibonacci F,,(t) and ¢-Lucas L,,(t) polynomials are defined
respectively as follows

Fq,n(t) = h(t) Fq,n—l(t) - g(t)Fq,n—Z(t) (21)
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Lq,n(t) = h(t)Lq,n—l(t) - g(t)Lq,n—Z(t) (22)
here, F o(t) = 0,F,1(t) = 1,Lg0(t) = 2and Ly, (t) = h(t).

Roots of characteristic equation r2 — h(t)r + g(t) = 0 of (21) and
(22) are

_h(®) +/h2(1) — 49(t)

a(t) >

NCE thza) —490®

Then, the Binet formulas for g-polynomials F, ,(t) and L,,(t) are
respectively as

a(®)™ - "

fun® = 2550

and
Lan(t) = a(t)" + BO)".
Definition 3.2. The g-Fibonacci tessarine polynomial sequences y, , (t)

and the g-Lucas tessarine polynomial sequences 6, ,(t) are defined by
the recurrence relation of

Vq,n(t) = Fq,n(t) + Fq,n+1(t)i1 + Fq,n+2(t)i2 + Fq,n+3(t)i3

5q,n(t) = Lq,n(t) + Lq,n+1(t)i1 + Lq,n+2 (t)iz + Lq,n+3(t)i3-
With the initial conditions of

Yao(©) = iy + h(D)iy + (R(£)* — g(©))is
Va1 (®) =1+ h(@®)i; + (R(©)? — g@®)iz + (h(D)® — 2h(Dg (D) )i3
And

Yoy
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84,0(8) =2 + h(®)iy + (R(©)* — 29(D))i,
+ (h(©)? = 3h(O)g(®))is

84,1(t) = h() + (h(8)? = 2g(1))i1 + (R(£)* = 3R(D)g(D))iz
+ (h(D)* — 4h(D)?g(0) — 29(O))i3
where iy, i, and i5 are the imaginary units that satisfy the multiplication
rule in (2).
Theorem 3.3. The Binet-like formulas of the g-tessarine polynomials
Yqn(t) and &, ,,(t) are
a(®"a(t) — " B®)
Vq,n(t) =
a(t) — B(t)

and
Sqn() = a(®"a(t) + B(EO)"B(1)
where
a(t) =1+ a(t)iy + a(t)?iy + a(t)iis

B(®) =1+ B(®)iy + B(1)%i + f(£)°i5
Proof. The proof can be done easily by using Binet-like formulas of g-
Fibonacci and g-Lucas tessarine polynomial sequences.
4. g-TESSARINE FUNCTION SEQUENCES

In this section, we define quantum tessarine function sequences, or
briefly g-Fibonacci and g-Lucas tessarine function sequences I, ,(t)
and A, (¢).

Definition 4.1. Suppose that p(t) is an arbitrary function, then its g-
derivative operator is given by (Stum, 2013)

dqp(t) = p(qt) — p(0).
Note that in particular d,t = (q — 1)t.
vy
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Definition 4.2. The nt* g-Fibonacci and g-Lucas tessarine function
sequences are defined as follows

1—‘q,n(t) = T@,n(t) + Tq,n+1il + Tq,n+2i3 + Tq,n+3i4 (23)

Aq,n(t) = Lq,n(t) + Lq,n+1(t) i1+ Lq,n+2(t)i2
+ Ly n+3(t)is

respectively. Where F, ,, (t) and £, ,,(t) are the nt" g-Fibonacci and ¢-
Lucas functions and i, i, and i5 are the imaginary units satisfy rules in

(2).
The g-derivative of I'y ,(¢) and A, , (¢) is defined as:

quq,n(t) = DyF, 0 (t) + DgFyn1is + DgFqniaiz + DgFynsaia

(24)

and
DgAgn(t) = DgLyn(t) + DgLgni1()is + DgLgnia(t)iz
+ DgLgn+3(t)is
where D, F, ,,(t) denotes the derivative of F, , (¢).
Example 4.3. For any integer n, if 7, ,(¢) = (t — a)",then
DyFyn(t) = [n]qFgn-1(t)

Solution. From (10), compute the g-derivative of the function
sequences F; , (t),

(qt-a)" - t-a)"

S VT Gy
_q" -1 n-1
== 1 (t—a)

= [n]q:Fq,n—l ®)

Yof
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5. CONCLUSION

In this study, tessarine number sequences are defined using
notations from quantum calculus. We derive several fundamental
identities, including Binet formulas, exponential generating functions,
Catalan, Cassini and d'Ocagne identities for these numbers.
Additionally, we introduce new tessarine polynomial and function
sequences, namely the g-Fibonacci tessarine and g-Lucas tessarine
polynomials and function sequences. We also present various properties
and identities for these polynomials and function sequences. Future
research may explore additional identities of tessarine number
sequences within the framework of quantum calculus.
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Analysis of Character Behavior in the Novel of
Worosti Arman
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1- Lecturer in Pashto Department, Education Faculty, Balkh
University

2- Lecturere in Pashto Departement, Language and Literture Faculty,
Ghazni University

* nasrullahjawhar@gmail.com

Abstract

Literature and psychology have a close relationship. In literature,
the writer’s emotions, perception, and thoughts are essential elements
that add artistic value to their writing. These three aspects are also
central topics in psychology since psychology deeply studies the human
mind from all perspectives. The primary objective of this research is to
analyze and explore the behavioral aspects of characters in the novel
Worosti  Arman through a psychological lens. The research
methodology is descriptive, and the approach is library-based, utilizing
various books related to psychology and literature to complete this
study. Behavior refers to a person’s reaction or response to an action or
event in a specific time and environment. In the novel Worosti Arman,
Rafiullah Roshan has effectively portrayed the behavioral aspects of the
characters. Since the novel revolves around the theme of love, all
emotional reactions related to love are well reflected in the behaviors of
the central characters, Ikram and Zeenat. For instance, in moments of
union, they are overwhelmed with joy, while in times of separation, they
experience deep sorrow. Additionally, the novel successfully highlights
how subconscious influences shape the characters’ behavior, which
stands out as one of its most significant features. In summary, the
behavioral aspects of the characters in Worosti Arman are effectively
depicted in alignment with the storyline and events. Moreover, all
emotions—whether positive or negative—are vividly expressed
through the characters’ reactions.

Keywords: Psychology, Behavior, Characterization, Emotions
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Insight on the nature of entrepreneurship

Mohammad Massod Nicnam'”
1- Lecturer In Economic and Acriculure Development, Agriculture
Faculty, Ghazni University
* masoodnicnam@gmail.com

Abstruct

Entrepreneurship contains purposeful activities that start, maintain
or develop a profitable business in interaction with the internal situation
of the business, or with the economic, political and social conditions
surrounding the business. Entrepreneurship can be described as a
creative and innovative response to the environment. Such a reaction
can take place in any field of social activities - business, industry,
agriculture, education, social affairs and so on. The present research was
conducted by reviewing related literature. In this article, the basic
concepts of entrepreneurship and its features, functions, and effective
factors in entrepreneurship are discussed. We hope that the findings of
this study will increase the level of awareness of researchers and those
involved in the entrepreneurship sector.

Keywords: characteristics, concepts, entrepreneur, Entrepreneurship,
functions, nature
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A Look at the Global Environment, Initiatives,
and International Treaties
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Ghazni University
2- Lecturer in International Relation Department, Law and Political
Scince Faculty, Gilan University

*

Abstract

The environment is one of the major issues in global politics. Land,
water, and humans are three interconnected elements of life. The
disruption of any one of these elements leads to a transformation in the
entire framework of the philosophy of life on Earth. The purpose of this
article is to explain the concept of the environment, examine the
fluctuations in the global environmental situation, and analyze key
international treaties and initiatives concerning the management of
environmental crises. This research is descriptive-analytical in nature
and employs a library-based method for data collection. Existing studies
show that the environmental situation is worsening day by day. The
Paris Climate Agreement, the Kyoto Protocol, the Copenhagen Summit,
the Vienna Conference, the Brundtland Commission, and the United
Nations Conference on the Human Environment (UNCHE), among
others, can be considered some of the most significant collective actions
taken by countries in this regard. Based on the research and data
analysis, the article identifies several key solutions for managing
environmental crises and addressing existing challenges, including the
establishment of strong enforcement mechanisms for treaties,
cooperation with developing and underdeveloped countries in
pollution-reducing economic activities, equal responsibility of nations
in facing climate change, and increased academic research into
environmental issues and existing uncertainties.

Keywords
Global Environment, International Treaties, Climate Change, Global
Warming
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Basic concepts and major theories of migration

Mohammad Massod Nicnam?*
1- Lecturere in Economics and Extension Department, Agriculture
Faculty, Ghazni University
* masoodnicnam@gmail.com

Abstract

Migration is a phenomenon that existed since the beginning of
human .Literature review method was utilized to gather data. The basic
concepts of migration and also the major theories of migration are
discussed in details throughout the article. It is expected that the
findings of this study contribute with the governmental and non-
governmental officials involved in the issue of migration in terms of
fundamental concepts and theoretical foundations of migration. Also,
the presented results will not only increase public awareness, but in
some extent will also enable stakeholders to cope with the phenomenon
of the brain drill.

Keywords: Concepts, Immigrant, Migration, Refugee, Theories
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Study of Synthesis Methods and Evaluation of
Biological Effects of Coumarin Compounds
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1- Department of Chemistry, Faculty of Education, Ghazni University
2- Department of Chemistry, Faculty of Education, Al-Biruni
University

3- Department of Chemistry, Faculty of Education, Ghazni University

*

Abstract

Coumarin is a chemical compound that is toxic and has a sweet
odor, and it is found in many plants. Chemists have developed a
particular interest in heterocyclic compounds due to their biological
properties, and these unique properties have made the synthesis of these
compounds valuable. This research investigates the synthesis methods
and the biological effects of coumarin compounds. The study provides
a detailed review of four synthesis methods for coumarin compounds
and the evaluation of their biological impacts. The significance of this
research lies in the exploration of the medicinal and biological
properties of coumarin compounds for the development of drugs and
chemical materials. Given that coumarin compounds are among those
with therapeutic and antioxidant potential, a thorough analysis of their
biological effects is of special importance. This research enhances our
understanding of the functional mechanisms of coumarin compounds in
human health and can contribute to the development of new drugs and
treatments. Based on the optimized conditions, the reproducibility of
interactions aimed at preparing a wide range of pyridocoumarin
derivatives was studied and examined.

Keywords: Coumarin, Petchmann reaction, Heck reaction, Wittig
reaction, Synthesis, Biological effects.
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Abstruct

The identification of diesel quality associated to the Cetane Number
is crucial thus, currently, the use of poor-quality diesel is predominant
in many areas. The production of high Cetane number diesel is
considered a major challenge and issue in many countries and
manufacturing refineries. It is observed as an important issue for
meeting the basic fuel requirements of new engines and for the overall
production of high-quality diesel. This number plays an important role
in determining the quality of diesel, affecting its combustion ability and
the engine's performance. A high cetane number leads to the quick and
efficient combustion of diesel, which in turn affects the engine's
performance, the level of emissions, and fuel consumption.
Hypothetical and literature studied was used to solve the difficulties of
this topic, so that the importance of the effect of high cetane number on
the quality of diesel fuel could be clarified with the help of this research.
The consequence of this study have shown that high-cetane diesel
quality is needed for good engine performance, and that this type of
diesel can be produced in oil refineries through particular strategies.

Keywords: Cetane number,Cetane characteristics, Cetane number,
Diesel quality.
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A Review of Recent Advances in the Application
of Photocatalysts for the Removal of Heavy
Metals from Wastewater

Abstract
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University
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*

Abstruct

The toxicity of heavy metals to humans and aquatic life has become
a major environmental concern. Heavy metals such as lead, mercury,
cadmium, chromium, nickel, and arsenic pose significant threats to
human health and the environment due to their harmful effects. These
metals enter water sources through natural processes and industrial
activities such as soil erosion, mining, and electroplating. Their
bioaccumulation can lead to serious health issues, including
neurological disorders, immune system dysfunction in children, kidney
damage, cancer, and other immune-related problems. This study aims
to examine advanced technologies for removing heavy metals from
water, specifically focusing on Cloud Point Extraction (CPE) and
nanophotocatalytic materials. CPE and photocatalytic nanomaterials
have effectively removed heavy metals through adsorption and
precipitation. The content of this review article is based on an analysis
of journals indexed in internationally recognized databases. Research
findings indicate that these technologies are promising; however,
challenges such as improving production processes, scalability,
selectivity, and cost reduction must be addressed for practical
applications. This article reviews recent advancements in photocatalytic
mechanisms for wastewater treatment, highlighting that the application
of photocatalysts has demonstrated excellent efficiency. Additionally,
the study identifies the challenges and prospects in this field.

Keywords: Cloud Point Extraction, Heavy metals, Nanoparticles,
Photocatalyst, Semiconductor, Water treatment
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The Impact of Bacterial Contamination of Food
on Human Health
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1- Lectuere in Animal Science Department, Agriculture Faculty,
Ghazni University

* rohullahkamal9@gmail.com

Abstruct

Currently, food safety is a critical global issue. Many countries and
food industries are working towards ensuring access to safe food and
food security. Food-borne diseases (FBD) arise from the consumption
of food contaminated with disease-causing microorganisms, such as
bacteria, parasites, and viruses. Considering the importance of bacterial
contamination of food, this study aims to investigate the risks and
contamination sources, their impact on human health, and explore
prevention and mitigation measures. Bacteria are a major cause of food
poisoning and related illnesses. In light of food safety and associated
risks, the findings of this study reveal that 90% of foodborne diseases
occur in Asia and Sub-Saharan Africa. Globally, 600 million people fall
ill each year due to the consumption of unsafe food, with millions more
losing their lives. On the other hand, daily attention must be given to
the risks involved in food preparation and consumption, and strategies
should be implemented to mitigate the associated dangers.

Keywords: Food, Bacteria, Contamination, Human Health, Impact
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Effect of humic acid on the growth and yield of
spearmint under drought stress
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1-2, Lecturer in Horticulture department, Agriculture faculty, Ghazni
University
3- Agricultural farm manager, Agriculture faculty, Ghazni University

*

Abstract

Drought and salinity stress are among the most important and
common environmental stresses worldwide and in Afghanistan,
affecting the growth and both the quantity and quality of many
agricultural and horticultural crops. In this regard, the effect of humic
acid on the growth and yield of spearmint under drought stress was
investigated in a factorial experiment (Completely Randomized
Design). The treatments included irrigation at 100% (control), 75%, and
50% of field capacity, along with the application of humic acid at 200
mag/liter in two stages of the growing season. The result showed that the
application of drought stress (4and 6 days) on spearmint decreased plant
height (3.80% ,3.86%); crown diameter (23.29%, 37.51%); number of
lateral branches (3%, 46.1%); number of leaf (19.58%, 72.12%); leaf
fresh weight (19.21%, 46.12%); leaf dry weight (22.88%, 61.03%); leaf
area (17.33%, 29.20%); root length (1.62%, 6.59%) and root volume
(22.15%, 41.43%) compared to the control condition respectively. on
the other hand, the application of 5% humic acid under drought stress
conditions (4 and 6 days) had a positive effect and increased Plant
height (16.66%, 9.95%); crown diameter (48.54%, 18.95%); number of
lateral branches (8.60%, 7.66%); number of leaf (33.52%, 100%); leaf
fresh weight (24.06%, 46.51%); leaf dry weight (47.34%, 11.88%); leaf
area (16.83%, 18.88%); root length (20%, 9.22%) and root volume
(44.97%, 20.74%) compared to the control conditions respectively.

Key words: Drought stress, Growth, Humic acid and Spearmint.
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Camelina sativa under Greenhouse Conditions
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Ghazni University
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Abstract

One of the main challenges in agriculture for feeding the growing
population is weed management. Excessive use of herbicides has raised
concerns about soil and food contamination. Canola fields face
significant losses due to the intense competition from weeds. Moreover,
the fungus Sclerotinia sclerotiorum imposes additional stress on canola
plants, exacerbating weed damage. In this study, the potential of four
important weed species, including rigid ryegrass (Lolium rigidum),
canary grass (Phalaris paradoxa), barnyard grass (Echinochloa
crusgalli), and red morning glory (Ipomoea coccinea), as hosts for this
pathogen was evaluated by measuring seven growth variables (leaf
length, root length, stem length, fresh and dry weight of shoots and
roots) and seven phytochemical variables (total chlorophyill,
chlorophyll a and b, carotenoids, total phenols, flavonoids, and free
radical scavenging activity). The results showed that S. sclerotiorum
significantly reduced all measured indicators in all four weed species.
Red morning glory exhibited the greatest reduction in stem length (1.96-
fold), shoot dry weight (2-fold), and root dry weight (2.85-fold)
compared to the control. In rigid ryegrass, free radical scavenging
activity decreased by 2.58-fold. In canary grass, total phenols and root
dry weight were reduced by 3.34-fold and 1.25-fold, respectively. In
barnyard grass, root fresh weight showed a significant 4.66-fold
reduction, and this species exhibited the highest sensitivity to the fungus
with a total 21.45% decrease across 14 indicators. The findings indicate
that barnyard grass is the most critical weed in fields infected with S.
sclerotiorum, and its management is essential for disease control.

Keywords: Phytopathogenic Fungi, Invasive Weeds ,Mustard, White
Rot
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A Review of Weed Management and Control in
Saffron Fields (Crocus sativus L.)

Mohammad Mahdi Samim**
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University
* mahdisamim3@gmail.com

Abstract

The saffron plant is one of the most valuable medicinal plants and
has a high currency value for its producing countries. This important
and useful plant needs serious management in the field and after
harvesting. The presence of weeds in saffron fields is one of the major
challenges to reducing the yield of this plant. Weed plants disturb the
growth of saffron plants by competing for water, nutrients, and light and
reducing their performance. Due to the multi-year nature of saffron and
the small and weak growth of saffron at the beginning of the season and
especially in the first years of growth, the damage to weeds is
significant. Weed control methods in saffron fields include agronomic
methods (land preparation, planting density, and mixed cultivation),
mechanical (weeding, cutting, mulching, and  flame
throwers), biological (use of beneficial insects and animals), and
chemical (use of herbicides). Although the chemical method of weed
control is an easy one, continuous use of herbicides may lead to the
emergence of resistant weed plants. Therefore, it is necessary to be more
careful in the use of herbicides in saffron fields. In this article, an
attempt has been made to collect the necessary and new information to
identify and control weeds on the saffron farm in order to produce more
quality saffron, keeping in mind the environmental protocols.
According to the different methods of weed control in saffron fields, the
use of chemical herbicides is more effective, but it has many negative
effects on the environment. Therefore, it is suggested to use methods
with less cost and negative effects on the environment in the control of
weed plants.

Keywords: prevention, saffron, weed, non-chemical management,
chemical management.
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Error-control codes in algebraic coding theory

Ahmad Ali Mehrad **
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University .
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Abstract

Algebraic coding theory studies the design of error-control codes
for reliable transmission of information over noisy channels. In this
article, we discuss error-control codes. We start with the basics of
coding theory and then explore linear codes, which are a subspace of
vector spaces, and Hamming codes. Then we use the results of abstract
algebra to understand more complex codes such as parity-check matrix
decoding and Cosset decoding.

Keywords: Error-control, coding, Hamming codes, matrix decoding,
Cost decoding.
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Epigenetics and its impact on the regulation of
gene expression in living organisms
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University
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Abstruct

Epigenetics is a branch of biology that studies heritable changes in
gene function without altering the DNA sequence. These changes can
significantly regulate gene expression, resulting in phenotypic
differences between individuals even with similar genes. Contrary to
the initial belief that genes directly and stably control the traits and
behaviors of living organisms, it has now been determined that
epigenetic mechanisms can alter gene expression depending on
environmental and intracellular conditions. This topic shows that the
genome of each organism is not just a map, but rather a complex
interaction between genes and epigenetic factors that leads to
phenotypic diversity and various adaptations. Epigenetics also plays a
vital role in biological processes such as embryonic development,
cellular differentiation, and adaptation to the environment. These
mechanisms can operate dynamically and reversibly, responding to
external factors such as nutrition, stress, and even environmental
chemicals or toxins. In this article, the key roles of epigenetics in
regulating gene expression and its effects on the health and diseases of
living organisms have been examined. These changes may have short-
term or long-term effects on the health of individuals and future
generations.

Keywords: Epigenetics, Methylation, Gene expression, Histone
modifications, Gene silencing
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