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Gene Editing

Scientist thought it’s too early to apply such 
technology on human cells

Gene editing is a group of technologies that give scientists 

the ability to change an organism’s DNA. In which DNA 

is inserted, replaced, or removed from a genome using 

artificially engineered nucleases, or “molecular scissors”. 

It’s well known that the purpose of gene editing is for the 

treatment of specific issues in the cell.

In recent years, especially by November 2018, another 
new technology was discovered and named CRISPR-
Cas9 which stands for Clustered Regularly Interspaced 
Short Palindromic Repeat, with an associated protein 
(Cas) which it is a part of the adaptive immune system 
in bacteria and archaea. It can detect and destroy Mobile 
Genetic Elements (MGEs) such as unwanted viral and 
plasmid DNA in a highly specific manner. CRISPRs 
which are the hallmark of a bacterial defense system 

are found in approximately 40% of sequenced bacterial 
genomes and 90% of sequenced archaea as a defense in 
the adaptive immune system. This system has generated a 
lot of astonishment in the scientific community because it 
is fast, cheap, more accurate, and more efficient than other 
existing genome editing methods; of course, it also has 
some disadvantages because it is sparking ethical debate 
all over the world and we worry about the unpredictable 
effects it could have on future generations, as well as the 
risk of exploitation for non-therapeutic modifications (such 
as choosing the eye color or IQ of a child). Many scientists 
thought it’s too early to apply such technology on human cells 
yet it needs to be better studied; however, a Chinese scientist 
(He Jiankui’s) shocked the world by end of 2018 when he 
reported through a well-coordinated media campaign that 
he’d created the world’s first babies genetically edited 
with CRISPR: a set of twin girls’ cells were designed to be 
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immunized against HIV which is a big step for 
biology and medicine world development and it is 
good news for people who are infected with HIV. 
His experiment still hasn’t been fully vetted. It 
represents the realization of the fears of many 
scientists who believe CRISPR isn’t yet safe and 
precise enough to be used in human embryos 
although it is hard for parents to incur their 
babies to such types of experiments which of 
course scientists are not completely sure that 
it will give healthy fetus without side effects.

History of CRISPR 
In 1987 for the first time, this tool of gene 

editing was described but not in the clear 

way to claim scientific society, So the 

development during 1990-2000 was 

increasing slowly for many different 

reasons, they figured out something 

inside of bacterial cells are preventing 

them from bacteriophages (viruses that 

attack bacterial cells), together with 

CRISPR-associated proteins (Cas) as 

a part of the prokaryotic adaptive 

immune system. 

The idea was excluding this part 

of their genes and insert it into 

eukaryotic cells and it can be a 

treatment for many diseases and 

infections in mammalian cells; 

also, it can increase the yield of 

plant cells by interfering with 

their reproductive cells.

In the last two decades, many 

improvements have been added 

to this tool and it developed 

in rapid ways because a 

complete genomic map of 

humans was identified and it 

was the right time to work at 

the level of DNA. Scientists 

in this period were able to 

apply it to different types of 

eukaryotic cells achieving 

big success.

CRISPR-Cas9 genome editing mechanism
The idea of gene editing seems to be interesting to hear 

and easy to be done but it is completely different and 

more difficult than you can imagine. Concerning the case 

of the CRISPR-Cas9 mechanism, there is a difficulty 

with comparing to other tools is much easier. It differs in 

prokaryotic cells from eukaryotic cells. 

In prokaryotes, the protospacer sequences acquired 

from invading pathogens are stored as spacers in the 

CRISPR-loci, in the DNA flanked by CRISPR repeats. These 

are transcribed into a precursor (pre-crRNA) after which 

the repeats hybridize with anti-repeat sequences within 

the tracrRNA. This dsRNA is recognized and cleaved 

by a housekeeping ribonuclease (RNaseIII), resulting in 

a mature crRNA/tracrRNA hybrid that forms a stable 

complex with Cas9. Upon a viral invasion, it guides the 

nuclease to the target sequence in the DNA for cleavage. 

In eukaryotes, a sgRNA is used that combines the function 

of the crRNA and tracrRNA. This can be expressed from 

a plasmid or mRNA, alongside the Cas9 enzyme which 

is not naturally present in eukaryotes. Alternatively, the 

sgRNA/Cas9 complex can be administered as a whole. 

After translocation across the nuclear membrane (due 

to an engineered Nuclear Localization Signal; NLS) the 

heterologous complex cleaves the target sequence in the 

chromosomal DNA. 

The overall mechanism can be summarized into three 

distinct stages. The three stages are acquisition, 

expression, and interference. It requires a single guide 

(sg) RNA that directs the Cas9 endonuclease to a specific 

region of the genomic DNA, resulting in a double-strand 

break. By providing a donor DNA in trans, a transgenic 

DNA can be created, whereas in the absence of a donor 

DNA, the double-strand break will be repaired by the host 

cell, resulting in an insertion or deletion, thus potentially 

disrupting the open reading frame of a gene. This can be 

used to target multiple genes or to enhance the knock-out 

by targeting multiple sites in the same gene.

CRISPR-Cas9 Applications
This system as mentioned previously has been developed 

for gene editing as the main purpose and it is based on 
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nuclease activity Cas9, whereas in other applications 

use the catalytic nuclease, and sometimes nuclease 

de-activated form is used. Also, it enables the sequence-

specific recruitment of transcription regulators for gene 

regulation, it can be used as fluorescent proteins which 

are proteins composed of 238 amino acids that exhibits 

bright green light when exposed to UV range for genome 

imaging and it is rapid way for identifying genes that are 

causing disease in a cell, and epigenetic modifiers for 

epigenetic modification in which directly modifies through 

DNA methylation or the alteration or alteration of the 

structure of chromatin.

And it has been applied on a group of mice to study 

diseases such as Liver cancer, Contextual memory, 

Bronchial alveolar adenoma, Intestinal hyperplasia, 

Cardiomyopathy; for curing several genetic diseases 

such as Urea cycle disorder, Cataract, Duchene muscular 

dystrophy, Hereditary tyrosinemia, Cystic fibrosis, Beta-

thalassemia; and the treatment of infectious diseases 

(HBV, HIV-1, HPV, EBV). Of course, we cannot ignore the 

application in agriculture which already gave successful 

results for increasing the yield of plants. With this, we can 

avoid food crises that are expected by scientists due to 

the increase in the world population. 

Disadvantages
CRISPR is a very flexible tool, But just like any other gene-

editing technique there are also some disadvantages, 

and the successful technique is the one with higher 

advantages and gives more benefits. The technique 

involves risks since it may produce off-target mutations. 

And also there might be some side effects that cannot be 

identified in the early years of experiments. Sometimes 

activity of Cas9 effects the success or 

failure of the experiment, and the incidence 

of homology-directed repair. Some scientist 

suggests that ethical concerns are the 

greatest disadvantage which might increase 

the risk of exacerbating problems of racism, 

sexism, and health.

Advantages
This technique advantages can be stated for all 

reasons mentioned in applications, It can be a 

way for Cancer therapy by genetically modifying 

T-cells using CRISPR to locate and kill cancer cells, 

Also it can be used for drug research and potentially 

speed up the drug discovery process given the 

technology is relatively cheap, precise and simple 

to use. It has also been used as crop pest resilient, 

As pest and nutrition challenges facing agriculture, 

especially in light of climate change. Modifications to 

human embryos and reproductive cells such as eggs 

and sperms are called germline editing that is another 

advantage of curing genetic diseases. The tool can be 

used to genetically modify bacteria or viruses to wage 

biological attacks against humans this is called (Bio-

weapon) and it is a way for fighting terrorism. Finally 

one of the advantages of fundamental research and 

technology development.
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Designing 3D shapes by Mathematics 

Abstract-   Modeling the shape of 
Helicobacter pylori (H. pylori), by using 
partial differential equation (PDE) is 
the aim of this paper. The development 
of this technique relied on the use of 
elliptic PDE and a set of four periodic 
boundary conditions. The PDE method 
can create engineering surfaces from 
a small number of parameters. Also, 
the shape of the surfaces, which 
is generated by the PDE method, 
depends on the representation 
of a boundary and can be easily 
changed since it is described by 
the data distributed around the 
boundaries. In this study, a PDE-
based representation generated 
from H. pylori was designed 
using the MATLAB program. 
The results showed that the 
PDE method is suitable for 
representing the shape of 
Helicobacter pylori bacteria. 
Besides, the radius and height 
from Helicobacter pylori are 
used to obtain four equations. 
These equations can be used 
for future prediction in the 
modeling of Helicobacter 
pylori. In conclusion, the 
PDE method can produce 
smooth parametric surface 
representations of any 
particular form of bacteria. 
The study implies that 
the PDE method has 
the potential to create 
complex engineering 
surfaces.

THE PDE METHOD 

The PDE method was originally introduced in the 
field of computer graphics in 1989 and it has been 
widely used as a surface 
modeling technology in many 
fields especially in graphics, 
design, design analysis and 
optimization. This method 
produces a standardized 
surface x (u,v) that is 
generated by a fourth degree 
elliptical PDE solution

Where  is an intrinsic parameter controlling the 
relative smoothness of the surface in the u direction 
and r defines the order of the PDE, and they are 
restricted to 
as the Biharmonic equation. The analytic solution to 
equation (1) is found using separation of variables 
subject to four periodic boundary conditions,    

In order to use the PDE method for designing the 
body part (Spiral) of H. Poly, the design procedures 
are divided into several steps. First, the top part 
(Patch one) is generated by designing the bottom 
part of the Spiral (Patch two) and by using the same 
way the bottom part is generated by designing 
the top part. By the combination of the upper and 

Note: This article has been published in JXAT Journal Indexed in Scopus
http://xajzkjdx.cn/gallery/458-april2020.pdf 



lower, the shape of Spiral (body part) of H. Poly is 
obtained. The shape of H. Poly has four to eight 
Flagella with different center as shown in figure 1.    

Figure 1: Helicobacter pylor      

Where P11, P12 , d11 and d12 represent BC1, BC2, 

BC3 and BC4 for patch one, respectively. Notice 

that BC1 is the base and BC2 is the top, while BC3 

and BC4 are the body for every shape which can 

be seen in figure 2.  

Figure 3:  a) combination between the set of boundary 
curves one and two.  b) Shape of the body of 

Helicobacter pylori.

Figure 5: 3D shape of Helicobacter pylori.

        Figure 4:  a) curves for Flagella.  
                                             b) The surface shape of Flagella.

5

Figure 2:  a) Creating curves for upper Spiral.  
                      b) The surface shape of upper Spiral.

As displayed in figure 2(a), each curve has its own radius, 
height and center. The curve P_11 is chosen to be the 
sharing boundary curve where both surface patches meet. 
The curves in equations (13), (14), (15), and (16) can be 
reflected to obtain the boundary curves corresponding to 
the patch two which is lower Spiral is the same as top part 
just is reflected.

In order to design the body part of Helicobacter pylori 
which is called Spiral, the top and bottom parts are 
connected. Since each part has four boundary curves 
but one of them which is P_11 or P_21 is a common 
curve between two patches. Hence, the body part of 
Helicobacter pylori has seven boundary curves as shown 
in figure 3.

Next, the shape of Flagella will be designed. As it 
has been said before, Helicobacter pylori has four 
to eight Flagella, and each Flagella has different 
center from one another and even different center 
in each boundary curve in the same Flagella. 
Therefore, only one Flagella needs to be designed. 
The shape of Flagella is one part say patch three 
with four boundary conditions as follows:

In order to obtain the shape of Helicobacter pylori, the 
shape of Spiral which is figure 3 and Flagella’s shape see 
figure 4 will be combined see figure 5.
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Kindergarten Management System

Kindergarten Management System (KMS) 
is an information system and advanced 
management tool designed to meet day-
to-day requirements of kindergartens to 
make the management of a kindergarten 
easy, secure, and more reliable; it leads to 
effectively manage all its activities easily, 
and it also integrates all branches of 
kindergarten in one software.
The Kindergarten management system 
is designed as a server-based project 
that can be used in several computers 
over different places connected by 
local networks or the internet.
The KMS program consists of many 
parts such as:
• KG1 Student information: In this 
part, the authenticated user (Admin) 
can see, add, update and delete KG1 
student information such as name, 
father’s name, father’s phone 
number, birthday, etc..
• KG2 Student information: In 
this part, the authenticated user 
(Admin) can see, add, update and 
delete KG2 student information 
such as name, father’s name, 
father’s phone number, 
birthday, etc..
• Lectures and marks: In this 
part, the authenticated user 
(Admin, Lecturer) can see, 
add, update, and delete 
lectures and the marks of 
students.
• Staff: In this part, the 
authenticated user 
(Admin) can see, add, 

update, and delete Staff (Manager, lecturer, doctor, 
accounting manager, and other employees) information.
• Accounting: In this part, the authenticated user (Admin, 
accounting manager) can see, add, update, and delete 
accounting information.
• Program User Information: In this part, the Admin can 
see, add, update, and delete users to access the program.
• Backup and restore data: In this part, the Admin can 
make a backup of the information and store it in an 
external file that may be used to restore in case of any 
damage to the program’s information.
• Calculator
• Calendar

Aims and Scope 
Kindergarten management system (KMS) is computer-
based, user-friendly, fast and easy to use, designed to 
fulfill all the required tasks and activities in kindergartens 
in the city of Duhok such as payments, registration, 
employees (teachers, students, and all members of staff), 
and any other related activity.
The proposed management system will help to increase 
management’s efficiency by saving time as compared to 
current manual systems. In addition to that, it will prevent 
data loss by making a backup for the information. 
By identifying multiuser with different authentications, the 
proposed system will reduce the workload on admin, and 
it will also help to manage students’ information securely.
Using server-based techniques, it allows the admin to 
manage the kindergarten from anywhere.

1.1 Features of the Project
The common features of the projects are:
• Registering and managing all necessary information of 
each child.
• Registering all kindergarten’s Members of Staff.
• Managing KGs.
• Keeping track of all lecture marks for every child.
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• Keeping track of all the financial transactions (income 
and expenditures) of a kindergarten.
• Creating a backup (weekly-daily-monthly)
• Creating authentication for all users
• Creating access control for all users 
• Secure data

1.2 The programs used in the project
• Visual Studio (C#) 2017: C# is pronounced as 
“C-Sharp”. It is an object-oriented programming language 
provided by Microsoft that runs on .Net Framework. With 
the help of C# programming language, programmers can 
develop different types of secured and robust applications 
(Window applications, Web applications, Distributed 
applications, Web service applications, Database 
applications, etc.).
 
• Microsoft SQL Server: It is a relational database 
management system developed by Microsoft. As a 
database server, it is a software product with the primary 
function of storing and retrieving data as requested by 
other software applications—which may run either on the 
same computer or on another computer across a network 
(including the Internet). Microsoft markets at least a 
dozen different editions of Microsoft SQL Server, aimed 
at different audiences and for workloads ranging from 
small single-machine applications to large Internet-facing 
applications with many concurrent users.

1.3 Program Connections
In this project, Visual Studio C# is used to create an 
interactive user-friendly design for the project, while SQL 
server is used for saving the information; however, both 
Visual Studio and SQL servers have been developed by 

Microsoft company but they use 
different platforms, thus they 
need a connection between them 
to be used together.

There are different ways to 
connect C# to SQL server. This 
project connects C# to SQL Server 
programmatically by using SQL stored 
Procedures and calling them in C# 
project through the connection link

sqlcon = new SqlConnection(@”server=DESKTOP-
VDC0AQR\SQLEXPRESS; database= kindergarten; 
integrated security=true”);
Connection link requirements:
• SqlConnection: To open connections between C# 
and SQL Server.
• Server: It is the name of the SQL Server that 
contains the Kindergarten’s project database.
•  Database: It is the name of the project’s database 
that saves Kindergarten information in it.
• integrated security: It is used to authenticate C# to 
reaches information’s in SQL Server database.
 
SQL Server stored procedure is a batch of statements 
grouped as a logical unit and stored in the database. The 
stored procedure accepts the parameters and executes 
the T-SQL statements in the procedure, returns the result 
set if any. 

By using SQL Server stored procedure, C# project can 
modify (Create table, drop table, insert, select, update, 
delete, … etc.) the database in SQL Server.

1.4 Future work 
• Provide a full range of reports and records that will 
satisfy information requirements.
• Create an online platform (website, mobile apps).
• Add Camera management tools that allow the 
kindergarten manager and the children’s parents to 
monitor their children’s activities in the kindergarten.
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Methods and Systems of Drilling Rig to Provide Solutions 
to Geological Problems through Directional Drilling

Muhammed Khairy / Teacher in Da Vinci Institute, Petroleum Department

Methods and Systems of Drilling 

In this paper, we introduce and discern 
why some companies use directional 
drilling. It must be explained the type 
of traps directional drilling should 
be done. The project started for the 
following reasons: The first is how 
circulation systems work with both 
vertical and horizontal drilling as 
well as different types of traps and 
power systems; also, we know a 
circulation system is the heart of a 
drilling rig system because it solves 
problems by directly drilling fluid. 

Contents 
1. Types of Geological Traps
An anticline is an area of the 
subsurface where the strata 
have been pushed into forming 
a domed shape. If there is a 
layer of impermeable rock 
present in this dome shape, 
then hydrocarbons can 
accumulate at the crest until 
the anticline is filled to the 
spill point – the highest 
point where hydrocarbons 
can escape the anticline. 
This trap is formed by the 
movement of permeable 
and impermeable layers 

of rock along a fault line. The permeable reservoir rock 
faults such that it is now adjacent to an impermeable rock, 
preventing hydrocarbons from further migration. In some 
cases, there can be an impermeable substance smeared 
along the fault line (such as clay) that also acts to prevent 
migration. 
Masses of salt are pushed up through clastic rocks due 
to their greater buoyancy, eventually breaking through 
and rising towards the surface (see salt dome). This salt 
is impermeable and when it crosses a layer of permeable 
rock, in which hydrocarbons are migrating, it blocks the 
pathway in much the same manner as a fault trap. 

2. Rig Component of Drilling Rig
Onshore rigs are rigs that perform drilling activities on 
land, whereas offshore rigs are rigs that perform drilling 
activities in the sea or ocean. Some of the types of drilling 
rigs used are as follows:
• Land Rigs (onshore rigs)
• Barge Rigs (operates in shallow water)
• Jack up Rigs (operates in water at a depth of 500 ft)
• Semi-Submersible Anchored / Moored Rigs (operates in 
water up to depths of 10,000 ft)
• Dynamically positioned vessel for Deep or Ultra Deep 
Water drilling (up to 12,000 ft).

3 . The Hoisting System
The derrick supports the hook and elevators by means 
of the traveling block, drilling line, crown block, and 
drawworks. The drawworks is powered by prime movers 
- two, three or even four engines. The derrick is a metallic 
structure which has four supporting legs resting on 
a square base. It is erected on a substructure which 
supports the rig floor and the rotary table and provides 
work space on the rig floor.
The derrick and its substructure support the weight of the 
drillstem at all times. The drillstem is suspended by the 
traveling block and drilling line, the entire load rests on the 
derrick. Whenever it is suspended from the crown block or 
resting in the rotary table. 

8
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The traveling block, crown block, and drilling line are used 
to connect the derrick with the drill string to be lowered 
into or pulled out of the hole. During drilling operations, 
this drill string usually composed of the drill pipe, 
heavyweight drill pipe, drilling jar, drill collars, and drill bit. 
The drilling line passes from the drawworks to the top of 
the derrick. From there, it is sheaved between the crown 
block and traveling block to give an eight, ten, or twelve-
line suspension. It is then clamped to the rig floor by the 
deadline anchor. 

4. Circulation System  
¬The circulation system on the rig is the system that 
allows for circulation of the aDrilling Fluid.  Drilling fluid 
is mixed in the mud pits and pumped by the mud pumps 
through the swivel, through the blow out preventer (not 
part of the circulation system) down the hollow drill pipe, 
through holes (Jet Nozzles) in the bit, up the annular space 
between the drill pipe and wellbore (where it lifts the rock 
cuttings), to the surface.
Once the drilling fluid reaches the surface, it goes through 
the mud return line to the gas-mud separator and the 
solids control equipment. The shale shaker is where the 
large cuttings from the returning drilling fluid are removed. 
The shale shaker is a set of vibrating mesh screens that 
allow the mud to pass through while filtering out cuttings 
of different sizes at screen mesh sizes. A Mudlogger or a 
Well-Site Geologist may be stationed at the shale shaker 
to analyze the cuttings to determine the lithology of the 
rock and the depth within the Stratigraphic Column at 
which the well is currently being drilled.
The drilling fluid then passes through the Desander and 
Desilter. The desander typically removes solids with a 
diameter in the range of 45 – 74 μm, while the desilter 
removes solids with a diameter in the range of the drilling 
fluid is then sent through a degasser to remove any gas 
bubbles that have been picked up during the circulation. 

5. Directional Drilling of Drilling Rig: 
The concept of directional wells begins as vertical 
wellbores at a designated depth, known as the kickoff 
point (KOP), the directional driller deflects the well path by 
increasing well inclination to begin the build section.

5.1 Drilling to Avoid Geological Problems:
Drilling for petroleum is not always a clear path with no 
geological problems. Petroleum reservoirs are sometimes 
associated with salt dome and faults structures. A salt 
dome may be directly on the above the oil reservoir, so it 
no possible to drill a vertical well through the salt dome 
formation. Drilling through it will introduce many problems 

such as large washout, lost circulations and 
corrosion. Now in this situation we can avoid 
drilling a vertical well and drill a directional 
well.
 There are many purposes and advantages of 
directional drilling which includes:
1.Increasing the area of contact with the 
reservoir by drilling at an angle 
2.Drilling into the reservoir where vertical access 
is difficult or not possible. For instance, an oilfield 
under a town, under a lake, or underneath.

Conclusion 
The modern drilling of a hole has scientific and 
technological usages. The drilling technology is 
widely used expertise in applied sciences and 
engineering, such as manufacturing industries, 
pharmaceutical industries, research laboratories, 
and any small-scale laboratory to heavy industry 
like petroleum. Modern cities and urban areas use 
drilling technologies to get underground water for 
drinking and household use. Underground water 
extraction by boring a hole is also used for agricultural 
irrigation purposes. Therefore, there is no specific 
field of application for this technology. It has been 
used for a widespread field based on its necessity. As 
this research is only focused on drilling a hole with the 
hope of hydrocarbon discovery, the drilling engineering 
application means a shaft-like tool (i.e., drilling rig) with 
two or more cutting edges (i.e., drill bit) for making holes 
toward the underground hydrocarbon formation through 
the earth layers, especially by rotation. Hence, the major 
application of drilling operation is to discover and produce 
hydrocarbon from a potential oil field.
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My Journey through the IB’s Primary 
Years Programme Exhibition

My Journey through the PYP Exhibition

Before I talk about my personal journey, I 
would like to outline the PYP exhibition in the 
International Baccalaureate  system 
and how it looks like iat Da Vinci School - 
International.

What is the IB PYP Exhibition?
In the final year of the IB PYP program at 
Da Vici school, fifth graders participate in a 
significant project known as the exhibition. 
Students are required to engage in a 
collaborative, transdisciplinary, inquiry-
based process that involves them in 
identifying, investigating, and offering 
solutions to real-life problems. The 
exhibition is a six-week Unit of Inquiry 
that is planned, organized, and 
presented by students. 
Taking a part in the exhibition is an 
exciting opportunity for students 
to showcase the skills, knowledge, 
concepts, and attitudes they have 
developed over their previous years 

in primary school. 
The PYP Exhibition has several 
key purposes:
- To engage in an in-depth and 
collaborative inquiry.
- To provide an opportunity 
for students to demonstrate 
independence and responsibility 
for their own learning.
- To provide students with an 
opportunity to explore multiple 
perspectives.
- To synthesize and apply the 
learning of previous years and 
to reflect upon their journey 
through the PYP.
- To provide an authentic 

process for assessing student understanding.
- To decide what action to take to solve an identifiable 
local/global problem.
- To share their message with the community and the 
world.
- To unite the students, teachers, parents, and other 
members of the school community in a collaborative 
experience.
- To celebrate the transition of learners in the primary to 
middle/secondary program.

This year under the transdisciplinary theme “Who we 
are”, my classmates and I chose air pollution since it is 
an important issue to discuss. 

What is Air Pollution?
Air Pollution is a global (worldwide) environmental 
problem. Air pollution can be defined as the process 
where clean air gets contaminated by particles and air 
chemicals released from different types of pollutants. 
Those particles and chemicals then make the air 
unbreathable for living things and can cause serious 
health problems such as heart disease, lung cancer, 
respiratory infections, etc.



11

CENTRAL IDEA
For each unit of inquiry, we have a central idea, key concepts, 
related concepts, and lines of inquiry. My central idea is
“Air pollution impacts on the environment & the Atmosphere.” 
The central idea is a sentence including 1 or 2 lines which 
briefly explain the main issue, problem, or point in that specific 
unit. In the final year, we students get to make the central idea 
in groups. 
      
Lines Of Inquiry
To expand and explore our central idea we came out with four 
lines of inquiry:
1. The structure of the air atmosphere and how air pollution 
affects it.
2. The main causes of air pollution.
3. The effects of air pollution on the environment.
4. Methods to reduce air pollution.
To dig deeper into the topic/issue, these lines of inquiry are 
explained in detail.

The Structure Of The Air Atmosphere & How Air 
Pollution Affects It. 
In the air, there is an atmosphere. The atmosphere has layers 
of gases that surround a planet or any other materialistic 
object in outer space. The earth’s atmosphere is composed of 
five layers. Each layer has its own name. 
In order (lowest layer to the highest) 
1. Troposphere
2. Stratosphere
3. Mesosphere
4. Thermosphere
5. Exosphere

The Troposphere layer gets affected the most because it is 
the closest layer to the earth. Since the COVID-19 pandemic 
started, air pollution’s rates in many different places have 
dropped which impacted the troposphere layer directly.

The Main Causes of Air Pollution
Air pollution as we know by now, is a huge problem, but what 
causes and makes up this disaster? One of the main causes 
of air pollution is Nitrogen Dioxide (NO2). This and many more 
chemicals and particles such as Carbon Dioxide (CO2), Sulfur 
Oxides and Sulfur Dioxide ( SO2) all come from pollutants 
released from factories, modes of transportation, burring of 
fossil fuels, etc.

What Are Pollutants?
Pollutants are objects that make up human-made air 
pollution. Pollutants release chemicals and particles which, 
as mentioned before, cause air pollution. Those pollutants 

release the chemicals and particles because 
it is the waste left from their work. For 
example, factories are one of the pollutants 
and they release greenhouse gasses ( carbon 
dioxide, methane, nitrous oxides, ozone, 
chlorofluorocarbons, etc…) from the burning of 
fossil fuels.
We have other pollutants as well, some include 
car exhausts, natural causes, coal emissions, and 
many more.

The Effects of Air Pollution on the Environment
In addition to its side effects on human well-being, 
air pollution affects the environment, too! For 
example, when we humans burn fossil fuels such 
as coal, they release greenhouse gasses, which then 
trap the sun’s heat in the atmosphere and that leads 
to a rise in global warming, higher temperatures, and 
more climate change. Warm seasons and warmer 
weather leads to longer pollen season which means 
more pollen production.

Methods To Reduce Air Pollution
There can be many ways to help stop air pollution or 
reduce it. Here are some tips and methods that we can 
practice which in my opinion can be very useful:
1. Decrease the use of fossil fuels.
2. Use less transportation, using public transportation 
(buses) or bicycles instead.
3. Buy fewer things that are manufactured by fossil fuels.
4. Use electric cars more often by renting or buying them.
5. Avoid burning leaves, trash, and other materials.
6. Find a new way of getting rid of waste.
7. Use other types of energy.
8. Spread these words. If enough people get to know the 
negative impacts and consequences air pollution has, they 
will be alarmed and use the tips that I mentioned. 
These were just eight tips, you can think about more ways.

The point of this article is to share with you my personal 
journey through the PYP exhibition that is still going on. By 
the end of this inquiry, I hope that people will be well aware 
of this issue, help the environment, put an end to global 
warming and air pollution.

References:
Britannica Online.
National Geographic’s YouTube Channel.
Sciencing Website.
NASA’S Official Website. 
IB Exhibition Guidelines 
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It is simply the procedure of 
producing goods and services locally. 

Mustafa L. Majeed / Grade 5 Student in Da Vinci School - International

Local Productivity

Local productivity is highly important for a 
country due to various reasons such as:
• It improves the standard of living in the 
country and increases welfare.
• It creates new job opportunities.
• It provides more fresh goods or 
products, as well as services.
• It reduces the intermediary costs, such 
as transportation and packaging costs.
• It increases the exporting power of 
countries which to improving the economy.
• It increases the wealth of citizens in 

the producing country.
 
What are the main obstacles 
standing on the way of improving 
the local productivity process? 

• Lack of supporting.
• Lack of experience.
• Lack of education.
• Political situation.
 
Central idea
Local productivity leads to a 
stable economy.
 
Lines of inquiry
· What are the factors affecting 
local production?
· How does productivity lead 
to economic growth?
· How can local productivity 
be useful?
· How to participate 
in increasing local 
productivity by starting 
your own business?

Factors of local productions: 
land, labor, machinery, and nature.

Land: 
It is one of the most important factors to be able to grow 
plants and produce your food and vegetables as well as 
animal husbandry.

Nature: 
To be able to grow plants you would need the help of 
mother nature to provide you with water (which is a very 
important factor), climate including rain and suitable 
weather. On the other hand, nature provides a lot of 
natural resources such as Oil and row minerals.

Labor:
 To be able to start producing, you certainly need 
manpower, it’s better to employ the locals so that you 
create more job opportunities and improve the living 
standards for the citizens. It’s very important to refer that 
the size of labor not enough to guaranty the economic 
growth but what matters the most is the quality and the 
amount of education and training the labor has, never the 
less the experience and good management is needed. 

12
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Capital:  to increase the speed and the accuracy of the 
producing procedure you will need the help of machines, 
which is also combined with the manpower to operate it.

Local productivity leads to economic growth:
Producing products locally prevent us from importing 
goods from outside, which might be more expensive 
due to the additional costs for transportation, taxes, and 
packaging. Also, we should consider the time factor for 
these imported goods to arrive.
Local productions will be the ultimate change to be done 
to make full use of the internal resources in all scopes.

Local productivity is useful:
Local productivity is useful because it is the best way to 
get rid of poverty and to achieve a better level of living, 
also it creates many jobs opportunity for the locals which 
leads to avoiding idleness.
Local productivity can also be a good reason for providing 
a better living standard for individuals in improving the 
level of both health and education.

Participate in increasing local productivity by 
starting your own business

There are many points to be considered when we decide 
to start a business supports local production:
1. Choosing the product: we must choose the product that 
we want to produce carefully, the product should not be 
very expensive comparing to the same imported product, 
the quality has to compete with imported products and 
the product should be needed by consumers.
2. Choosing a location: the location has to be chosen 
according to its distance from the raw materials, 
manpower availability, and should be close to the 
marketing place.
3. Labor choosing: we need to pick up experienced local 
individuals and organise training courses for the workers 
to improve the quality and the speed of the production. 
 
Improving local productivity (solving the issue):
There are many steps to be done to start improving local 
productivity starting by increasing the level of education 
in the country so that we can obtain a lot of educated 
people who can run any local production or local service 
successfully.

Also, the government’s support to the 
factories and landowners is a very effective 
factor for improving local productivity, this 
support could be done in different ways, 
such as decreasing the electric fee from 
local production factories, increasing the 
taxes on the imported goods which could 
be manufactured locally inside the country, 
granting lands for a reasonable rent price for 
those individuals who wish to start producing 
local products and many other points could be 
done to support.

Regarding the agricultural sector, the support could 
be done in some points been mentioned above, 
in addition to some others, such as guarantee 
the marketing process for the farmers’ products, 
supporting the farmers with all necessary supplies 
they need, for decent prices, starting from the seeds, 
chemical land treatment materials and machines 
needed for land preparing and harvesting the crop.  

It is important to mention that sending groups outside 
the country to get training courses and become 
more experienced, is a great idea for improving local 
productivity, such an action will increase the number of 
local experienced people and by the time passes it will 
pass to the next generation and so on.

In general, stopping importing goods, products, and food 
which can be produced locally, is the main motive for the 
locals to start thinking about starting a business by using 
the local manpower and local raw materials, this includes 

all (Agricultural, Industrial, and Commercial) sectors.  

This way we can help and support our country by helping 
the citizens with knowledge, Economic situation, it even 
could support the political situation by making the country 
Self-sufficiency, we can depend on our selves in the hard 
days. Also, we can go beyond that and starting to export 
our locally made products to other countries.

Supervisor:
Miss Sherivan Abdullah
Mr. Rewan Hussein 

Resources:
• Ezine articles
• Britannica School 
• Measuring economic growth
• Dr. Salih Alsultan
• Dr. Mahmood Jasim Abas 
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Studies have shown that plastic 
surgeries boost people’s self-

Kazhe Kurdo / Grade 5 student in Da Vinci School - International

Plastic surgery

Studies have shown that plastic surgeries 

boost people’s self-confidence,

quality of life, personal and business 

relationship in short and long

terms. In this article, we will discuss many 

aspects of plastic surgeries.

Studies have shown that plastic 

surgeries boost people’s self-

confidence, quality of life, personal and 

business relationship in short and long 

terms. In this article, we will discuss 

many aspects of plastic surgeries. 

I would also like to take this 

opportunity to thank my family and 

teachers for proving me with a rich 

and engaging learning experience 

. A special thank to my father Dr. 

Kurdo who is a specialist doctor in 

this field.

What is plastic surgery? 
Plastic surgery is a surgical 

specialty involving the 

restoration, reconstruction, or 

alteration of the human body. 

It can be divided into two main 

categories: reconstructive 

surgery and cosmetic surgery. 

Reconstructive surgery includes 

craniofacial surgery, hand surgery, 

microsurgery, and the treatment 

of burns. While reconstructive 

surgery aims to reconstruct a 

part of the body or improve its 

functioning, cosmetic (or aesthetic) 

surgery aims at improving the appearance of it. 

Types of plastic surgery:
1. Reconstructive plastic surgery treats parts of 

the body affected aesthetically or functionally 

by infection, tumors, disease, congenital defects, 

developmental abnormalities, or trauma witch 

means that plastic surgery can also be used to fix 

burns and more.

2. Cosmetic plastic surgery enhances or reshapes 

parts of the body this means it’s used to make 

people more pretty or beautiful.

 
Types of cosmetic plastic surgery
 
Breast Reconstruction
Breast reconstruction helps restore breasts to near 

their normal shape, appearance, symmetry, and size 

following a mastectomy. Breast reconstruction can 

be done in two ways: Implant-based reconstruction 
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from trauma to cancer therapy and birth 

abnormalities. Areas that are part of 

regenerative medicine include:

 

· Burn care

· Nerve regeneration

· Breast reconstruction

· Wound care

· Fat grafting and adipose stem cell therapy

· Scar treatment

· Hand and face transplantation

· Bioprosthetic interfaces (connecting humans to 

machines)

· Bone regeneration

· Custom-made tissue flaps

Generation of new skin via tissue expansion

Scar Revision
This is a group of treatments that attempt to 

minimize the appearance of a scar and help it blend in 

more effectively with the surrounding skin. Treatments 

can range from mild, topical treatments and minimally 

invasive procedures to surgical revision. Know that 

while scars can be reduced they cannot be completely 

removed.

Skin Cancer Removal
In some cases of skin cancer, surgery to remove a 

cancerous growth might be recommended. Your surgeon 

can remove cancerous or other skin lesions using 

specialized techniques also designed to preserve health 

and appearance. 

Tissue Expansion
Tissue expansion is a process that allows the body to grow 

extra skin in almost any area of the body. A silicone balloon 

expander is inserted under the skin near the area that 

needs to be repaired and gradually filled with salt water 

over time—this causes the skin to stretch and grow. It’s 

most commonly used for breast reconstruction after 

breast removal, but it can also help in other areas. 

If you are a candidate for any of these reconstructive 

surgeries, your plastic surgeon can provide the proper 

recommendations for you. 

(using breast implants) and flap reconstruction (using the 

patient’s tissue from another part of the body). 

If you are considering breast reconstruction after having a 

mastectomy, you and your doctor will look at the type of 

mastectomy you received, the cancer treatments you had 

done, and your body type. 

 
Cleft Lip and Palate Repair
Cleft lip and cleft palate are some of the most common 

birth defects in North America. This type of plastic surgery 

is designed to correct this abnormal development and 

restore a more normal appearance. 

Breast Reduction
Also called reduction mammaplasty, breast reduction is a 

procedure that removes excess breast fat, tissue, and skin 

to reach a breast size that’s more in proportion with the 

body. It can also be to relieve discomfort from overly large 

breasts. Men can also undergo breast reduction. 

 

Hand or Foot Surgery
Hand surgery can improve conditions that impair the 

hand, including carpal tunnel syndrome, rheumatoid 

arthritis, and Dupuytren’s contracture (a disabling hand 

disorder marked by scar-like tissue bands on the palm). 

These surgeries can treat diseases that cause pain and 

impair strength, function, and flexibility in the wrists and 

fingers. They can also correct some abnormalities that 

may have been present at birth. 

Foot surgeries may also be available for people affected 

by tumors, or by webbed or extra toes. 

 
Regenerative Medicine
Regenerative medicine is the science of replacing, 

engineering, or regenerating human cells, tissues or 

organs to restore normal function. It’s a broad category 

of medicine that can help people with everything 
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Types of cosmetic plastic surgery
Breast Augmentation Breast augmentation 

refers to procedures that increase the 

size or change the shape of the breasts. 

When the size of the breast is increased, 

the procedure may also be called ‘breast 

implant surgery’. Breast augmentation 

is not the same as breast lifts or breast 

reduction, which are different types of 

procedures.

1.  Dermabrasion
Dermabrasion uses a specialized tool 

that gently ‘sands’ down the top layer 

of skin. Once the top layer of skin has 

been removed, the area heals and 

new skin replaces the old. The result 

is smoother-looking skin.

Dermabrasion is usually used for:

· Acne scars

· Age spots

· Crow’s feet

· Growths or lesions on the skin

· Sun-damaged skin

· Wrinkles

2. Facelift
Facelifts repair sagging, loose, 

drooping, or wrinkled skin 

on the face. During this 

procedure, facial tissues are 

lifted, excess skin removed, 

and skin replaced over 

repositioned contours. Neck 

lifts are commonly done in 

conjunction with facelifts.

Other procedures commonly done along with facelifts 

include nose reshaping, forehead lifts, or eyelid surgery.

 
3. Hair transplantation
Hair transplantation surgery, also known as hair 

restoration, is performed to improve the appearance of 

baldness. In this procedure, hair is moved from an area of 

thick growth to a bald area. 

In a single session, more than a thousand hairs may be 

moved. Some people may require more than one session. 

The hairs which are moved are permanent, which means 

that no long-term care is necessary. Most hair transplants 

result in successful hair growth after the procedure.

 

4. Rhinoplasty
Rhinoplasty refers to any surgery that repairs or reshapes 

the nose. Some people opt for rhinoplasty for cosmetic 

reasons. Others may have a medical reason, such as 

difficulty breathing or birth defects.

Rhinoplasty can be used to:

· Increase or reduce the size of the nose

· Correct problems following an injury

· Correct birth defects

· Relieve or improve breathing problems

· Narrow the shape of the nostrils

· Change the shape of the bridge

· Change the angle of the nose

5. Lip augmentation
Lip augmentation aims to give the patient fuller-looking 

lips. Usually, injectable dermal fillers are used to increase 

lip volume, shape, or structure.

Lip augmentation is not permanent. The effects tend 

to last around 6 months before a second procedure is 

necessary to restore shape and volume.

 
6. Liposuction
Liposuction is a cosmetic procedure that improves 

the shape of the body by removing fat deposits. This 

procedure is not intended for weight loss.

Localized fat deposits are removed directly beneath the 

skin by using a vacuum-suction canula, a pen-shaped 

instrument. Ultrasound may also be used to break up fat 

deposits before the removal with suction.

Liposuction can be performed on the arms, thighs, 



17stomach, hips, face, buttocks, and back. Liposuction can 

also remove fat tumors (lipomas) as well as reduce the 

size of breasts in men. This procedure can be used in more 

than one area in a single day.

7. Tummy Tuck
Abdominoplasty, more commonly known as a ‘tummy 

tuck’, is used to improve the shape of the abdomen. 

Tummy tucks remove excess fat and skin and restore 

weakened or separated muscles in the abdomen to 

improve the profile. Tummy tucks can improve the 

appearance of loose or sagging skin, but cannot remove 

stretch marks.

A tummy tuck is not a replacement for an exercise routine 

or eating right for weight loss. The results of a tummy tuck 

are permanent, but maintaining a proper weight is critical 

to maintaining the results.

 

Advantage and disadvantage of plastic surgery 

It is pretty cool when the surgery turns out amazing. 

This can boost someone’s self-esteem and improve their 

relationship, function, and restoration of the undergoing 

surgery part. On the other hand, like any surgery, there 

may be complications like infection, wound problems that 

may interfere with the final result.

Social Media and Plastic Surgery
Well, if someone posts a picture of themselves online, 

they most likely get hate or jealousy. People get affected 

by the images they see on social platforms and this may 

make people feel insure about their appearance as they 

see models perfect body and face. 

In conclusion, people may have different perspectives on 

plastic surgeries depending on their experiences. I strongly 

believe that all human beings are beautiful in their way 

and I think that these kinds of surgeries should be only 

done when needed. 

Florida Medical Clinic Dermatology, (Jun 16, 201). Types of 

Cosmetic Plastic Surgery. 

https://www.floridamedicalclinic.com/blog/eight-most-

common-types-of-cosmetic-surgery/

“What are the Different Types of Reconstructive”, PLASTIC 

AND RECONSTRUCTIVE SURGERY | JULY 17, 2017. 

HTTPS://REVEREHEALTH.COM/LIVE-BETTER/DIFFERENT-

TYPES-RECONSTRUCTIVE-SURGERY/
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Dr. Haydar A. Mohammad-Salim

Hydrogen-powered cars are currently too expensive.

Hydrogen Gas and the Fuel of the Future 

The debate over renewable energy is 

heating up over the future of renewable 

sources and the search for alternative 

fuels for engines. Solar power, wind 

energy, ethanol, and biofuels are 

typically the most widely cited 

contenders to replace petroleum-

based combustion engines and 

coal-fired power plants.

But hydrogen stands apart as 

a promising alternative energy 

source. Although the idea of 

hydrogen as a widely used 

fuel source to power cars and 

generate electricity is a relatively new concept in 

response to seeking an alternative to oil, hydrogen 

fuel cells predate the internal combustion engine, 

which was invented in the middle of the 19th 

century, by about 20 years.

Hydrogen is the most abundant element in 

the universe, so there’s no chance of human 

consumers depleting the supply. There are 

certainly enough oil resources to meet global 

demand now, but many energy experts predict 

that the world’s supply of oil will be depleted within 

60 years, according to a report from Ars Technica. 

It’s so easy to produce that the process could be 

completed at home with the right equipment.



19

Exhausting the world’s supply of oil or even approaching 

the inevitable shortfalls that come with a growing 

population and economic growth will not only create a 

major energy crunch necessitating the rapid introduction 

of alternative energy sources; burning that much fuel 

also means an enormous burden on the atmosphere 

in the process. And that doesn’t even account for the 

potential environmental consequences of extracting 

crude oil from the Earth.

   

Hydrogen, by contrast, is clean-burning. The only 

byproduct of hydrogen power is water and heat, both of 

which can be recycled. This essentially means turning an 

energy-consuming process into an energy-producing 

one. Hydrogen, however, is not a ready source of energy 

like oil and natural gas. Rather, it is a means of storing 

energy since pure hydrogen isn’t available on Earth in 

quantities necessary to fuel an entire energy economy. 

To get hydrogen in the form of a usable fuel requires 

energy. Hydrogen can be produced either by separating 

it from oxygen molecules in water through the process 

of electrolysis or by splitting it off hydrocarbon chains in 

fossil fuels, a process that itself creates greenhouse gas 

emissions, as detailed in this article.

Hydrogen fuel cells don’t work quite like petroleum-

based combustion engines, which rely on heat and 

power to create energy. A fuel cell is made up of a stack, 

“a sandwich of anodes, cathodes, and other high-tech 

materials,” as HowStuffWorks.com’s Ed Grabianowski 

explains. Liquid hydrogen fuel enters around the anodes, 

where electrons attached to the hydrogen are separated 

from the atoms themselves. An electrolyte within the 

fuel cell allows hydrogen protons to pass 

through, but not the electrons. When the 

hydrogen atoms reach the other side of the 

fuel cell, the cathode, it binds with oxygen, 

creating heat and water vapor.

One of the significant drawbacks of hydrogen 

is that, although it’s abundant, hydrogen fuel 

can be difficult and costly to store. At normal 

room temperatures, hydrogen exists as a gas. 

To get hydrogen into a liquid state that can 

be stored, transferred, and eventually used as 

fuel requires a temperature of -253 degrees 

Celsius. Keeping hydrogen fuel that cold requires 

specialized containers such as the one in the 

photo to the left.

Finally, hydrogen-powered cars are currently too 

expensive for the average consumer to purchase. 

In 2014, Toyota announced that by 2015 the car 

manufacturer intended to produce a hydrogen-

powered vehicle that cost around $50,000, a 90 

percent reduction in the current price of these same 

vehicles now, according to a report from Bloomberg 

News. At one point, the production costs of each vehicle 

ran as high as $1 million.

In other words, while hydrogen is promising and has 

considerable attention and investment from energy 

companies and auto manufacturers alike, it’s time hasn’t 

yet come. So yes, hydrogen may be the fuel source of 

the future, but tomorrow, you’ll still probably need to fill 

your car with regular, old gasoline.
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As technology continues to rise in processing power, 
so does security.

Christer G. Sørensen / Norway

Staying safe online is more important than 
ever before. As technology continues to rise in 
processing power, so does security. Most of us 
go on with our day and don’t think much about 
what is happening behind the scenes of our 
phones or computers. There are people out 
there that work on new security solutions for 
both companies and people in the industry. 
Should you worry about security then? 
Absolutely, but it is a lot easier to secure 
yourself online then what you might think.

As technology keeps rising, so does the 
digital threats against businesses and 
people. IT security experts around the 
globe are calling out how important 
it is for government & businesses to 
secure their systems. A good example 
of this is a Data breach that happened 
back in 2017 on the business called 
MyHeritage which provides a service 
to users to look up their heritage 
online with the help of their online 
tools. Their services suffered a 
massive data breach of 92 million 
user accounts with both emails and 
unencrypted passwords. What is 
even more disturbing to some is 
how long it took before the breach 
was even known to them. That 
being 7 months later where a 
security researcher discovered 
the data flowing online and 

contacted MyHeritage to solve the issue. That is 7 
months where your password could be flying around 
online and be used for malicious intent.

So how could you protect yourself online? Some 
people might say, “Just have 1 password per 
website”. While this is the most effective way. 
Nobody can remember that many passwords. If 
you do have a password that you use often and 
don’t want to change. Look into all the services 
you use and see if they allow Multi/Two Factor 
Authentication. Having two-factor authentication 
goes a long way to protect your account online. 
Enabling this requires 1 extra step to verify logins on 
your account on your phone. This could be through a 
text message or a simple smartphone app. 

Another method to protect yourself is to use 
password managers. Companies out there offer 
services where you can install a web browser app 
or a phone app that allows you to store passwords 
all in one place. This effectively allows you to have 1 
master password for the password manager while 
the password manager can handle new passwords 
for websites you sign up to. This means that the 
service will just make a random password for 
you that is strong and effective that will save the 
password to the password manager. All you must do 
is open whatever app you want to log on to and the 
password manager will fill in the details for you. 

You might ask what password managers exist 
out there? Well, there are a few out there you can 
choose. The most popular on the market right now 
for free is Dashlane & Lastpass. Lastpass allows 
you to store as many passwords as you want for 
free and offer even a decent mobile app for your 
phone for passwords on apps on your phone while 
Dashlane only offers up to 50 passwords on 1 
device for free but if you have the money. Dashlane 
offers way more services in their subscription model.
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Homeschooling is an educational system that can seem 
unusual for those who have never experienced it. 

Cody Lowe / United States

What Is Homeschooling?

Some countries have even made homeschooling illegal, 

for example, Greenland, Cuba, and Costa Rica. I am 

currently in 12th grade, a couple of months away from 

finishing high school. I have been homeschooled in the 

US my entire life, along with my three older siblings who 

have now completed their undergraduate degrees. It is 

a process whereby a student is schooled in the home by 

a teacher, who is usually a parent. Each state in America 

has its educational requirements. Where I live, there is 

a certain set of state-mandated subjects that must be 

learned for me to progress to the next grade. Besides, 

many states require a periodic educational assessment 

from a state-certified reviewer. I meet with the reviewer 

at the end of every school year. She looks at all of my 

homework, tests, writings, etc., and assesses whether 

or not I have completed all of the required subjects, thus 

determining if I am ready to move on to the next grade. 

As I write this, I’ll be completing my very last high school 

review this coming May (so wish me luck).

Homeschooling has pros and cons, which can vary 

somewhat between families. Students can choose their 

work schedule, as long as it is approved by their teacher. 

For some, this can be a benefit. For others, a lack of set 

class periods can become a problem. Having a flexible 

schedule allows students to spend time not only learning 

the required subjects but also to explore their 

other interests. It becomes a detriment when 

a student is not dedicated and allows work to 

pile up at the end of the year. Another benefit of 

homeschooling is that learning can be personalized 

to meet the student’s educational needs. Everyone 

has a different method for how they learn, and 

a homeschooling teacher can capitalize on that 

method. Homeschooling also allows the teacher 

to shelter the child from negative experiences like 

bullying and substance abuse that children are 

commonly exposed to in public school. Too much 

sheltering, however, causes children to become naive 

and unequipped for life. In public schools, students 

interact with other students and teachers regularly. In 

homeschool, your classmates are your siblings and your 

teacher is your parent. This does not provide much in the 

way of social experience. However, this can be alleviated 

by other means, such as participating in a homeschooler 

function, where homeschooling families meet together to 

take part in activities or joining a club or sports team. In 

my case, I found that joining a karate dojo was a great way 

to challenge myself and to connect with other people.

Parents who have the time, patience, and expertise may 

find that homeschooling is the best option for them 

because it allows for individualized instruction and the 

potential for a clean and safe upbringing. There are 

advantages and disadvantages to homeschooling, just as 

there are with public schooling. There is no right or wrong 

answer; the choice is up to the family and their particular 

needs.
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Dr. Nacheervan Majeed Ghaffar / Director of Duhok Research Center

Cats can be infected with the coronavirus but dogs 
are not really susceptible to the infection.

Severe Acute Respiratory Syndrome Coronavirus-2

A virus is a biological agent that can only multiply in the living 
cells of human, animals, plants, or bacteria. The name is from 
a Latin word meaning “slimy liquid” or “poison. Within the 
viral infected host cell thousands of identical copies can be 
produced from the original virus at an extraordinary rate. 
Unlike most living things, viruses do not have cells that 
divide; new viruses are assembled in the infected host cell. 
But unlike still simpler infectious agents, viruses contain 
genes, which give them the ability to mutate and evolve. 
Over 5,000 species of viruses have been discovered.
The 2019 Novel Coronavirus, or sars-cov-2, is a new 
respiratory virus first identified in Wuhan, Hubei 
Province, China. Human Coronavirus is a category of 
viruses that includes the common cold. Coronaviruses 
are a group of viruses that cause diseases in mammals 
and birds. In humans, the viruses cause respiratory 
infections which are typically mild including the 
common cold but rarer forms like SARS and MERS 
can be lethal. In cows and pigs they may cause 
diarrhea, while in chickens they can cause an upper 
respiratory disease, such as infectious bronchitis 
(IB) (1).

In late December, 2019, several patients with viral 
pneumonia were found to be epidemiologically 
associated with the Huanan seafood market in 
Wuhan, in the Hubei province of China, where 
a number of non-aquatic animals such as 
birds and rabbits were also on sale before 
the outbreak. A novel, human-infecting 
coronavirus, provisionally named 2019 novel 
coronavirus which finally stand for SARS-
COV-2, was identified with use of next-
generation sequencing (2).

What is the Coronavirus?
Coronaviruses belong to the family 
coronaviridae and are enveloped, positive-
sense, single-stranded RNA viruses. They 
are round and sometimes pleiomorphic 
with 80-120nm diameter. The 
coronavirus genome is approximately 
31 kb, making these viruses the largest 
known RNA viruses yet identified. They 

are respiratory viruses classified under family: Coronaviridae 
and Coronavirus as the genus name Figure1.

Figure1:  Coronaviruses structures (derived from Encyclopædia Brit 
annica, Inc. /Patrick O’Neill Riley and updated), (TEM, virus under 
Transmission Electron Microscope)

• There are now 7 types of coronaviruses that 
have been identified by the CDC (Centers for 
Disease Control and Prevention),  which includes:

• Common human coronaviruses
1. 229E (alpha coronavirus)
2. NL63 (alpha coronavirus)
3. OC43 (beta coronavirus)
4. HKU1 (beta coronavirus)
• Other human coronaviruses (lethal)
5. MERS-CoV (the beta coronavirus that causes Middle East 
Respiratory Syndrome, or MERS)
6. SARS-CoV (the beta coronavirus that causes a severe acute 
respiratory syndrome, or SARS)
7. 2 sars-cov-2  (Severe acute respiratory syndrome 
coronavirus 2) (3).
https://www.cdc.gov/coronavirus/2019-ncov/about/index.
html.

Epidemiology of SARS-COV-2 in Iraq
In Iraq, by the June 22, 2020 the numbers of the reported 
cases were (32,676) from these (1,167) were died and 
(14,785) were recovered including the Kurdistan region cases. 
Live and daily update can be seen in this link https://www.
worldometers.info/coronavirus/country/iraq/.
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Epidemiology of SARS-COV-2 in Kurdistan Region of 
Iraq:
The number of confirmed cases of COVID-19 by the June 22, 2020 
were 4,164 from these 1,408 were recovered and 118 were died 
(Figure2). More details about the distribution of this virus in different 
Kurdistan region Governorates, Cumulative Cases, Age Distribution, 
active and new cases can be seen in the daily update website https://
gov.krd/coronavirus-en/dashboard/.

The lower number of the cases within the first few months of 2020 
(January-May) in Kurdistan region of Iraq could be due to the earlier 
actions of the Government when started from partial to complete 
lockdown by the 10 of March 2010. However, these regulations 
made many economic problems for the small businesses worldwide 
and especially for those families that have limited income. This led 
to that many countries including Kurdistan Region of Iraq to loosen 
some movement limitation for this reason as they cannot afford to 
help all these families and peoples. This could give this virus to come 
back again and the second wave of this disease can be seen in these 
countries including Kurdistan Region. The comparison between these 
two different times can be seen in Figure 2.

Figure 2: Comparison of Novel Coronavirus, sars-cov-2 cases in Kurdistan 
Region/ Iraq between two different times, lockdown cases period (top 
chart) vs reopen cases period (bottom chart), the data taken from https://
gov.krd/coronavirus-en/dashboard/

Incubation Period of 2019-nCoV
The virus has been noted to have a long incubation period of 1-14 
days or may be more than this period. 
Clinical Features (Symptoms) of 2019-nCoV
• Fever associated with flu-like symptoms of coughing, sneezing headache 
fever and myalgia (General body weakness). 
• Upper or/and lower respiratory tract symptoms associated with shortness 
of breath and breathing difficulties
• Diarrhea after the virus colonizes the epithelial lining of the gastrointestinal 
tract.
• Chills, repeated shaking with chills.
• Sore throat.
• Loss of taste and smell.
•  These symptoms may be variable from one person to another depending 
on many factors like, personal immunity, infection dose of the virus (viral load), 
age and many other factors related to the virus itself or to the host.

• In severe cases, individuals elicit symptoms of 
pneumonia with abnormal chest CTscan, hemoptysis, 
and lymphopenia, associated with complications of 
severe acute respiratory distress syndrome, acute 
cardiac injury, kidney failure and eventually, death.
• Most of the infected patients had a high fever and 
some had dyspnea, with chest radiographs revealing 
invasive lesions in both lungs (4).

Transmission of SARS-COV-2
• Animal to Human transmission:
Cats can be infected with the coronavirus that causes 
COVID-19, and can spread it to other cats, but dogs are not 
really susceptible to the infection, say researchers in China. 
https://www.nature.com/articles/d41586-020-00984-8
• Human to Human transmission: 
With similar coronaviruses (MERS and SARS) person-to-
person spread is thought to have happened mainly via 
respiratory droplets produced when an infected person 
coughs or sneezes, similar to how influenza and other viruses 
that cause respiratory illness spread.
- Breathing and talking also produce smaller and much more 
numerous particles, known as aerosol particles, would be a 
source of viral transmission.
- Nosocomial transmission from infected patients to caregivers 
and health care workers.
- It can spread when a person touches a surface or object that 
has a virus on it and then touches his or her own mouth, nose, or 
possibly their eyes (www.cdc.gov)(5).
 
Treatment and Prophylaxis of 2019-nCoV
- Symptomatic treatment of the disease:
- For severe cases, treatment should include care to support vital 
organ functions.
- Currently no treatment specifically approved for COVID-19, and no cure 
for an infection, although treatments and vaccines are currently under 
study. Instead, treatment focuses on managing symptoms as the virus 
runs its course. However, WHO recommended a protocol as supportive 
treatments including chloroquine and many other drugs name coming to 
front but they did not approved yet.
https://www.who.int/publications/i/item/clinical-management-of-covid-19

Prevention and Control of 2019-nCoV
1. Maintaining basic hand and respiratory hygiene such as wearing 
masks and gloves and washing hands properly and regularly.
2. Avoid close contact, with anyone showing symptoms such as 
coughing and sneezing.
3. Avoid contact with farm or wild animals.
4. The consumption of raw or undercooked animal products should be 
avoided.
5. Cleaning and disinfecting frequently touched objects and surfaces.
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control.html
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