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Introduction

Today's rapid economic, social, scientific and technological developments have
significantly changed our way of life. In particular, the impact of scientific and
technological developments on our lives today is perhaps more evident than ever
before. Although there is not yet a complete consensus on the level of knowledge
reached by contemporary civilisation, considering the information explosion brought
about by developments in science and technology and the possibilities offered by
information technologies to social and economic development, it seems appropriate
to call the stage described by Toffler as the "third wave™ as the "information age"
and the society envisaged by this period as the "information society”. The ways of
accessing information in the information society envisaged by the information age
are differentiating, and this differentiation leads to the emergence of contemporary
educational needs. Especially the rapid developments in technology drag all
societies towards an information-centred life and as a natural consequence of this,
education programmes are organised in this direction. Since investments in
education are increasing, education policies are reshaped with this perspective. In
this context, most of the developed and developing countries have been realising
many innovations in recent years in order to improve their education systems. In
particular, the natural cyclical relationship between science and technology - the fact
that scientific research develops new technologies, while new technologies enable
scientific research to be carried out under more favourable conditions - reveals the
necessity of educating individuals who think scientifically and are technologically
literate.

Undoubtedly, in the 21st century, which we call the information age, the fact that
multimedia (hypermedia) tools, especially computers and the Internet, are used in
many areas of life and have even entered into homes makes it necessary to change
learning environments in raising technology literate individuals. In terms of the
realisation of meaningful learning, the results that the development and use of
multimedia-supported teaching activities that can stimulate students' visual and
intellectual structures increase students' achievement are included in many research
findings in the literature. At this point, the use of multimedia tools in educational
environments has rapidly become widespread because it helps active learning,
interaction and self-learning, which are mentioned in both the learning cycle
approach, the four-stage model 4E, 5E and 7E models, which are different
application forms of constructivist learning theory, and other learning theories.
Especially the developments in computer and Internet technologies have
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dramatically increased the methods used in the teaching-learning process and
educators have developed new teaching-learning models using multimedia tools.
Depending on the developments in information technologies and especially the
inclusion of the Internet in education, several new models such as Distance
Education (DE), then computer assisted education, then Web Based Instruction
(WBI), E-learning, Internet Supported Education, Internet Based Distance Education
(IBDE) have emerged. WBI, which is a sub-type of DE and realised by using
Internet technologies, has an important place in education. It is seen as a
development that will affect the classical understanding of education and training
and change the quality of the education process. Web pages are developed for
education in the Internet environment and these pages are enriched with text,
graphics, sound and animations and made interactive. Students can follow academic
publications from digital libraries, send e-mails to their advisors to discuss their
projects and enrol in Web-based courses from their homes. At this point, it would be
appropriate to give information about WBI, which is a sub-type of DE.

Web Based Instruction (WBI)

When the literature on WBI is analysed, it is seen that there are studies that have the
same aim but have emerged under different titles. These differences are not an
indication of an intellectual difference, but only of the fact that the subject is new
and therefore common accepted standards have not yet been reached. Especially
what is intended to be expressed with the concepts of IBDE, WBI and E-learning are
basically very similar ideas. "The use of all kinds of Internet facilities for the
purpose of distance education™ is referred to as IBDE, and this type of learning is
called WBI or E-learning.

Although there is no consensus on the definition of the concepts, IBDE is a general
approach that covers all educational models using the Internet infrastructure. Models
such as E-learning, Internet Based Asynchronous Education, Web Based Corporate
Training, Web Based Distance Education, Web Based Virtual Classroom, WBI are
models that are generally considered within the scope of IBDE.

Definition and Meaning of Web Based Instruction

Teleconference calls using the Internet network, electronic mail replacing traditional
mail, electronic books and periodicals providing an alternative to printed resources
are tools that have been used as part of IBDE. Almost all of the different tools used
under the name of IBDE are utilised in WBI. Web page structures are organised to
access the content, e-mail lists are used to ensure and maintain healthy
communication, discussion lists and chat programmes are used to increase
interaction.

At this point, WBI can be defined as a learning-teaching model that can be easily
accessible, can support flexible storage and display options, can provide an easy,
very powerful publishing format and can include multimedia elements. According to
another definition, WBI is "the realisation of the education of individuals by using
Web technologies in the organisation of pre-planned teaching-learning activities for
any purpose".
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With WBI, audio, video, image, graphic, written text, animation and the like can be
used together to explain a subject. This not only enables students to learn
information through auditory and visual means, but also enables them to actively
access information and learn through trial and error and error correction.
Simulations of natural applications of complex concepts are presented to the
students and they are enabled to learn with their own abilities and knowledge.

WBI is an effective way of supporting the learning environment and with this
feature, it seems to be able to respond to the needs provided that the necessary
dialogue is provided by involving computer and communication technologies. The
basic elements of the Internet are information, transfer and production of
information. The Internet contributes to the education system as it provides access to
more information at greater speeds. Due to the use of the Internet with WBI, it has
become possible for anyone to access the information they want from anywhere,
regardless of where the information is located.

WBI via the Internet offers many additional benefits to educators. Firstly, and
perhaps most importantly, WBI systems are less device dependent. Secondly,
information and resources can be easily accessed by anyone at any time and place
(provided they have a computer with an Internet connection). Thirdly, it is easier to
update and manage the materials and information available on the site server.

The time spent in the current education and training process is very long, often there
IS not enough teaching staff and the inability to provide classrooms, laboratories and
educational materials causes disruption of the education and training process. Since
WBI provides the requirements of producing information, storing, sharing and
accessing it easily, its use in business life and daily life has become increasingly
widespread. Internet and Web are the most valid ways of accessing information
easily, cheaply, quickly and safely and exchanging ideas on numerous subjects.
Different methods can be used in WBI, including Asynchronous (e-mail, discussion
lists, discussion forums) and synchronous (chat-chat channels, real-time audio/visual
conferences, applications, etc.).

In terms of understanding and practice, WBI shows a change from objectivist
approaches to constructivist approaches. In particular, the fact that network-based
learning environments allow access to various communication channels such as
student-content, student-student, student-teacher, student-other multimedia resources
and student-other teaching staff leads to the emergence of learning as a product of
interaction in virtual classrooms. WBI aims to realise the individual's own learning
by using the features of the Internet such as time and space independence depending
on the constructivist learning approach.

By using constructivist learning approach with WBI, students can produce their own
graphics, Web pages or any project related to the subject; they can be directed to
team work; they can discuss the subjects in e-mail, forum or chat pages; they can
learn in a realistic environment by developing problem solving skills with activities
such as audio, video, interactive activities, simulated experiments in virtual
environment, animations etc.

The fulfilment of the above-mentioned functions that should be present in WBI and

the integration of the constructivist approach into WBI can only be realised through
an appropriate instructional design.
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According to the researches in the literature, the number of indexed Web pages
exceeded 11.5 billion in mid-2005 and new Web pages are created at the rate of 8
per cent of the existing Web pages on a weekly basis. At this point, content for WBI
should be developed more by educators.

Based on the information given above, in the next section, a sample WBI portal
designed according to McManus' (1996) Hypermedia Design Model, which contains
the elements that should be present in WBI and is based on the constructivist
approach, is introduced.

A Sample Web Based Instruction Portal Designed for Science Education

It is important that the content of WBI is up-to-date, adequate, related to other
informatics software, appropriate to grammar rules and includes multimedia
applications. In addition, in the selection and preparation of materials, target
audience characteristics, learning styles should be determined correctly, appropriate
media tools should be selected, and attention should be paid to present materials that
will meet the needs. In curriculum design, attention should be paid to the
organisation of the content, the topics to be covered, the media tools to be used, the
teaching strategies to be determined, the system to be used to evaluate the success of
the course, the feedback methods to be determined and the methods to be used in the
production of tools and materials.

When designing WBI content, all the variables of instruction need to be considered.
It is quite easy to simply put information together and put it on the Web, but this is a
very small part of designing instruction. In the organisation of all variables,
instructional design theories should be used. At this point, in the sample content
presented, the descriptive approach was used in the design dimension and the steps
of the Hypermedia Design Model were taken into consideration. The sample WBI
portal was designed for Science Curriculum outcomes at all grade levels in
secondary school.

In the dimension of defining the learning domain, document analysis method was
performed before the design was realised. Since document analysis involves the
analysis of written materials containing information about the phenomenon or
phenomena targeted to be investigated, the applications in the literature and
textbooks were examined within the framework of the acquisitions in the secondary
school Science Curriculum.

In addition, studies on misconceptions in the literature were analysed and activities
were planned to prevent possible misconceptions.

While designing, the following points were taken into consideration in line with the

expert guidance;

. Before writing the information on the subject, the concepts that should be
taught depending on the objectives and achievements of the course
determined by the Ministry of National Education were determined.

. It was determined how and with which definition the determined concepts
would be taught.
. After the definition of the concept was determined, activities such as concept

maps, experiments, etc. were designed to teach this concept more effectively.
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. The order in which the concepts would be taught was determined.
. The materials needed to ensure the transition between concepts and the
connection between concepts have been developed.

To prevent the students from getting bored, the lectures were kept as short as
possible and elements such as animations, activities, experiments and games were
used to make the students more active.

It is aimed to have the following qualities in the prepared portal;

. To create a teaching plan suitable for each student,

. Creating a platform suitable for the structure of Science Lesson (Spiralling),
. Analysing students' learning styles,

. To provide students with quality attention strategies,

. Analysing students' learning strategies,

. Analysing students' self-regulation skills,

. To determine the scientific process skills of students.

Therefore, it is desired that the portal to be prepared should be designed as a special
platform suitable for each student structure and that students should progress at their
own pace according to their readiness levels. In the preparation of the portal, the
UNESCO Standards determined for the distance education process were taken as a
basis. These standards require the distance education system to have the following
features;

. Security (Encryption-Authentication)

. Access Individual/Group Access Password
. Course Design, Development Integration

. Personalisation

. Course Supervision

. Practice and Evaluation

. Student Profile Management

. Online Communication and Group Work

. Productivity Tools

. Technical Competence

In the digital portal prepared on this basis, the preliminary determination of student
achievements, the creation of the Step Lock System that supports spiral learning,
and in this way, by determining the student's preliminary readiness, it is ensured that
he/she can follow the course only in accordance with his/her own competence as
simple, intermediate and advanced level. The portal was designed according to the
"Hypermedia Design Model™ developed by McManus and based on constructivist
thinking. In this framework, a portal has been prepared for each student with a user-
membership system where he/she can make his/her own navigation and
arrangements, follow the content he/she wants within the same step (subject level)
and complete the content appropriate to his/her level. In addition, the parent and
school information system was also included in the portal.

It has been agreed that the platform will include the following elements;

. Rich subject content
. Topic summary
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. Applications that appeal to more than one sense organ (audio narration,
video, animation, simulation, educational game, concept map, experiment,
puzzle, etc.)

. Forum pages where students can communicate with each other and their
teachers

. Download links where information about science can be downloaded

. Short messaging module

. Links to puzzles, drama, video, picture, experiment, activity, lecture,
presentation, project etc. related to science (as archive)

. File sharing module (allows students to share files with each other)

. Online lectures

. Online test solutions

. Online homework assignment system

. Notebook

. Search engine

. Calendar

. Links to useful sites

The prepared portal is expected to provide contribution and diversity to scientific
studies in secondary school science education, to bring results and suggestions that
will be useful in the studies to be carried out on the development of the secondary
school science curriculum, to provide new options to the methods, techniques and
activities used in science teaching, to create new thoughts, discussions and research
topics for science education practices, It is desired that the Internet, especially
distance education, will generalise to other fields of education by developing
creativity for other fields, increase the learning skills of students and thus reduce the
workload of teachers, enable students to realise their own learning strategy profiles
and gain study skills in this direction, develop self-learning skills, and contribute to
raising a successful new generation in the numerical fields and science that our
country aims for.

Technical Infrastructure Used in the Portal

. For software consistency, Codeigniter version 3.1.13 framework was
preferred instead of spaghetti code (https://www.codeigniter.com/).

. The portal is written in PHP 7.2 version.

. MySQL 8.0.34 was used as the database.

. The server has been selected to be hosted within Turkey in accordance with
KVKK.

. The server is built with Linux operating system.

. Apache 2.4.57 is used.

. Server management is provided by Cpanel 110.0. (build 5) version.

. CronJob definitions have been made for automated processes.

. Cloudflare system is used as a proxy server (https://www.cloudflare.com/).

. Agile software principles were adopted during the creation of the portal.

Scrum methodology was used. Sprint meetings were arranged with 3-day
intervals, software developer, project manager and test user communication
and feedbacks were always prioritised and modular development was
focused.

. During the creation of the software, clean code methods were preferred and
SOLID software principles were adopted as a guide.

Copyright © 2023 by ISRES Publishing
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. Jetbrains product PHPStorm tool was used as IDE.

. Trello was used for Task Board for task management (https://trello.com/).

. Bootstrap 4 is used in the design with flexible (responsive) feature.

. Meister Task (https://www.meistertask.com) programme was used for task-
work monitoring.

. PhpStorm IDE produced by Jetbrain company was used for software
production.

. During the production process of the software, the GitHub system, which

uses the GitHub infrastructure, was used by constantly considering the
versioning logic, and the developed software was stored and versioned in the
private repository.

The portal is currently hosted on a server purchased with project resources and can
be accessed from https://obecaportal.net/. The server on which the portal is hosted is
capable of handling heavy traffic and providing high performance.

Portal Corporate Page

The website, which shows the institutional face of the system, hosts the introduction
and user login and registration processes, has been completed. On this homepage,
which emphasises the convenience, measurability, accessibility, quality content and
the step-lock feature that forms the backbone of the portal, the features and
objectives of the portal have been tried to be explained to users and interested parties
with understandable and simple content. When users search the address
https://obecaportal.net/ in their Web browsers, they first encounter this home page.
The homepage contains informative links about the portal, videos, sliders and
content introducing the portal, student statistics, social media links, contact
information, About Us, Contact Us, User Registration and Log In menus for
registered users.
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NEDEN OBECA

"COGU INSAN ZEKAYA INANIR, BEN INANMIYORUM. BiZi BIRBIRIMIZDEN AYIRAN
EMEKTIR, BEN CALISMAYA INANIYORUM."

ek Sancar

OBECA Porital

Ders calismanin kolay Ve eglenceliyolu

Figure 1. Web Based Instruction Portal Home Page
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gelecege adimla

OBECA Portal

Sevgili Ogrenciler, Degerli Veliler ve Degerli Ogretmenler,

Fen bilimleri dersine yonelik 6gr bilgi dinyasini onlann merakini

beslemek ve Ggrenme siireglerini keyifli bir deneyime amaciyla 3

Uzaktan Egitim Portal’na hos geldiniz. Dog. Dr. Oguz GETIN ve uzman ekibimizle birlikte
gelistirdigimiz bu 6zgiin platform, ortackul 5., 6., 7. ve 8. sinif Ggrencilerine yonelik bircok
interaktif ve etkili §renme bilegenini bir araya getiriyor.

Misyonumuz, 6grencilerimizin ini, 63 ye olan ilgilerini artrmalanini

ve fen bilimlerine olan meraklanni tatmin edecek bir ortam sunmaktir. Bu nedenle, portalimzda
farkli 8grenme stillerine uygun icerikleri banndinyoruz. Ogrencilerimiz, konu anlatimian, konu
6zetleri, sesli anlatimlar, egjitim videolar, animasyonlar ve web 2.0 etkilesimli igerikler araciligiyla

derslerini daha iyi anlayacak ve pekistirecekler.

Uzaktan egitimde en énemli unsurlardan biri olan iletisimi de goz ard: etmiyoruz. Ogrencilerimiz,

Dog. Dr. Oguz CETIN fretmenleri ve diger drencilerle senkron ve asenkron iletisim kurarak fikir aligverisinde

bulunabilir, konulan daha derinlemesine tartigabilir ve 6grenme siirecine katkida bulunabilirler.

Ogrencilerimizin bireysel farkliiklanini anlamak ve onlara uygun 6grenme deneyimleri sunmak

amaciyla, kayit islemlerinden sonra bir 6n test uyguluyoruz. Bu test sonucunda Ggrencilerimizin

onlanin  seviyelerine uygun etkinlikleri sunuyoruz. Boylece, her

grencimizin kendine 62gii 8grenme yoluyla sagjliyor ve

Uzaktan efjitim portalmizda yer alan "Basamak Kilit Sistemi”, ogrencilerimizin dersleri
sistematik ve diizenli bir sekilde ilerlemelerini saglamak igin tasarlanmistir. Ogrencilerimiz bir

bolimi  basariyla digerine Bu sistem, onlanin bilgilerini

pekistirme ve anlama siirecini desteklerken, &grenme disiplinini tegvik etmektedir.

"Dokiiman Indirme Bolimi" ile , ders ve ek Yi kolayca

erigebilir, konu sonu sinavian ve galisma kagitianni indirerek kendilerini deneyebilirler. Ayrica,

online sinaviar ile 8 bilgi diizeyini ve ilerlemesini takip ediyor, &3 imiz ise

gelisimlerini izleyebilirler.

Tiim bu ierik ve uygulamalanmizla, fen bilimleri derslerini sadece bir zorunluluk olarak degil, bir
kesif yolculuu ve merak uyandiran bir macera olarak sunuyoruz. Amacimiz, her rencimizin

fen bilimlerindeki diizeyde saglamak ve onlan gelecegin

bilim insanlan ve teknoloji liderleri olarak yetitirmektir
Sizlerin destedi ve katklanyla, Uzaktan Egitim Portalinin 8grencilerimizin baganlarna ve
mutluluguna Katki saglamasini umuyoruz. Bu yolda hep birlikte ilerleyecegiz, ve basannin tadini
birlikte gikaracagiz.

Hep birlikte daha gilglii ve aydinlik bir gelecege!

Saygilanmizla,

Dog. Dr. Oguz GETIN ve Uzman Ekibi

BILGILENDIRME OGRENCI

obeca

KVKK Girig Yap
Kaytt Ol

+1-111-222-333

info@obeca.net

Figure 2. Menus on the Home Page
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gelecege adimia

iletigim Formu

isim sovisim « E-POSTA *
TELEFON
KONU *

MESA)J *

f

reCAPTCHA
ik - gartir

Ben robot degilim

BILGILENDIRME OGRENCI 416 3,142

obeca

SAAT ICERIK OGRENCI
K.VK.K. Kanunu Girig Yap

Q +1-111-222-333

& info@obeca.net

All messages sent via the contact form are sent to info@obecaportal.net.
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Ogrenci Kaydi

ADINIZ:
SOYADINIZ:

SINIF SEVIYENIZ

Litfen sinif seviyenizi segin

SUBENIZ
Liitfen subenizi segin
E-POSTA:
@
PAROLA:
En az 6 en ¢ok 8 karakter

CINSIYET:

Il Segin

iLCE

Il Segin

OKUL

OKULUM LISTEDE YOK

™

reCAPTCHA

KAYIT OL

Ben robot degilim

Copyrights © OBECA Portal

Figure 3. Student Registration Section

Student registration section is encrypted with high security. All educational
institutions in Turkey are registered in the system. After the student performs the
membership process, he/she is seen as a passive member in the management panel,
and if he/she makes the payment using the payment information sent by the system
to the e-mail address he/she wrote during membership, he/she switches from passive
membership to active membership.
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Portal's Student Panel

Students registered to the portal system must first take a pre-assessment exam in the
system in order to view the educational content suitable for their readiness and
knowledge levels within the step-lock system. The most unique and R&D feature of
the portal, which makes it different from other Web-based education portals, is that
each student operates the education process with content appropriate to his/her level
after a pre-assessment. Students are classified in three different levels as "Beginner",
"Intermediate™ and "Advanced". At the same time, all units in the portal are designed
according to the step-lock system. The reason for this is that in order to learn a
subject in science course, it is a prerequisite that another subject should be learnt
beforehand (spiralling).

In the portal, when the student logs into the system with the Login window, he/she
first encounters the First Exam module. In other words, after the first login, the
student takes a 20-question readiness exam (pre-test) that examines the science
acquisitions of the previous academic year. According to the results of this exam, the
level of the student is determined. In order to ensure this, a question pool system was
created in the management panel during the preparation phase of the portal, which
allows the entry of beginner, intermediate and upper level questions, and also allows
the students to determine how many questions will be shown at which level and to
randomly draw questions from the prepared question bank. There are 462 questions
and answers in this first exam system.

At the same time, the question pool system also includes an evaluation and grading
feature within the algorithm that evaluates the performance of the students in the
first exam according to the previously determined success ranges that can be
changed from the admin panel and associates the student with the educational
content according to his/her level. In this way, it is ensured that the student starts
his/her studies with the educational content suitable for his/her level according to the
result obtained after the first exam.

=
obeca

Yénetim Panell Soru Havuzu

14.08.2023

Balangig Seviyesi 73

Bu site 1yl 6nce yayina baslad OBECA-Portal | 2023 ©

Figure 4. Question Pool Entry Screen

The top image shows the first exam question pool login screen. In the lower images,
there are images from the first exam screen that the newly enrolled student will
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encounter. The page theme changes according to the gender of the student. The
exam process is monitored in case of internet or power outage, or if the student
leaves the exam unfinished for any reason, and the exam continues from where it left
off when the student next visits the portal. No student who completes the exam and
does not reach the result screen has no chance to access the student panel and
therefore the learning content.

@ obeca B s v wr e

—————gelecege adimla

Soru 2

Uzerine kaydedilen sesler yukarida verilen cihaz (gramofon) ile dinlenir. Sesler, kristal
ignelerle kazinarak iglenmigtir.

Tanmimi verilen ses kaynagi agagidakilerden hangisidir?

USB BELLEK
PLAK

KASET

@ obeca R o s w

——————gelecege adimla

Soru 3

Bir elektrik devresinde devreyi agip kapamaya yarayan pargaya ne denir?

AMPUL

PiL YATAG!

PiL

ANAHTAR

DEVAM ET
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@ obeca DN

————gelecege adimla

Yaren Selvi
Tebrikler..
Sinavi tamamladin..

Simdi sana 6zel hazirladigimiz egitim icerigini kullanmaya baglayabilirsin.

HAYDI..6&ERENMEYE BASLAYALIM

Sinav Ozeti
Soru Cevap Sonug
Igik kirliliginin en fazla biiyiik kentlerde Insanlann, evierinden gikig ve evlerine doniig ]
olmasinin nedeni hangisi olama... saatlerinin Giineg'in dogus ve bat
Uzerine kaydedilen sesler yukanda verilen Plak (]

cihaz (gramofon) ile dinlenir. Se...

Bir elektrik devresinde devreyi aip kapamaya  Anahtar []

Figure 5. First Exam Screen

After completing the first exam action mentioned above, the student can see the
answers he/she has given in the exam and from here, he/she can see the page we call
the student panel, which contains the educational content and the student's success
statistics.

Copyright © 2023 by ISRES Publishing

112



Current Studies in Educational Disciplines 2023

OBECA Portale 8 2

Murat Baha

Yapay Zekaya Sor
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14 Agustos 2023 - 1015 176.240101.89 | Mac 0S X Chrome Konya / Konya
4 Agustos 2023 - 1425 176.240101.89 jm} Mac OS X Safari Konya / Konya
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20 Temmuz 2023 - 11:36 176.240101.89 o Mac OS X Safari Konya / Konya

© 2023 OBECA Portal Tam haklar saklidir. OBECA

Figure 6. Student Panel (1)

In the left vertical menu on the student panel, there are topics designed according to
the step-lock system, where the topics that are allowed to view the content are
coloured green and the locked content is coloured red. According to the principle of
spiralling, the student cannot switch to another topic before completing a topic
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completely. In accordance with McManus' "Multimedia Design Model", the student
can navigate within the same topic as much as he/she wishes. However, after
completing all the content related to the subject (video, audio, lecture, animation,
etc.) and after being successful in the end-of-subject exam, the other subject is
unlocked and the student can switch to the new subject.

ChatGPT artificial intelligence chatbot (gpt-3.5-turbo) produced by OpenAl
company has been added to the top of the page body. In this way, it is aimed that
students can access information other than the content within the system. Every
data/question entered by the student in the input in this section is recorded and
analysed. Based on the questions asked by the students, the chatbot prompt settings
are made.

There are 3 info boxes just below the artificial intelligence chatbot. The first one
shows the student's progress in the course content on a unit basis, the second one
shows the progress made on the basis of the course content, and the third one shows
the current time and the time spent in the system that day.

Below the information boxes, at the 3rd level of the page, there is a graphical display
showing the student's last 90 days of study time records graphically, and the student
can visually examine the daily study status by following this graph.

Under the graphic screen, the results of the end-of-unit exams, which form the key
to the step-lock system, are presented to the student as a column graphic in the
context of true/false and questions left blank.

On the small screen next to it, there is an information graph that evaluates the
correct / incorrect ratio of the questions answered by the student in all exams.

At the bottom of the student panel, the last 10 of the student's login records to the
system are displayed, so that students can see their work tempo as well as security
monitoring.

Using the Student Panel

When the student goes to the unit title that he/she is allowed to see within the step-
lock system from the vertical menu, he/she goes to the page where he/she will see
the subject title and the content within that subject. On this page, there are buttons
for viewing the content under 7 headings (Summary-Subject Lecture-Video Content-
Audio Lecture-Interaction-Test-Document) determined according to UNESCO
distance education platforms standards, an information bar (infobar) showing the
progress of the student in the context of the subject content as a percentage (%), a
scoring system consisting of stars that the student can evaluate the course content
and give feedback, and a tour/guide button that introduces the buttons and features
on the page to the student and teaches them how to use them. The content selected
through the buttons is presented to the student in the centre of the page body.

Under the course content, there is a chat screen that enables and facilitates the
student to communicate with the portal administrators and teachers and is similar in
design to current and popular chat programmes. With this chat screen, the questions
or contents asked are notified to the portal administrators in the management panel
with a warning. The answer given by the teacher is displayed on the same chat
screen. Chat content is separated in terms of subject. With the chat feature, the
student will be able to get feedback about the course content, and will not have to
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look for extra and troublesome ways to communicate with the portal management
when there is a question that he/she cannot understand or wants to ask.

At the end of each subject, the student is faced with the situation of leveling up or
leveling down in the next step with the success score he / she has obtained after the
exam he / she has taken.
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Figure 7. Student Panel (2)

Portal Administration Panel

All management of the portal system is carried out through the administration panel.
This panel is accessed through the login screen and the login operation is protected
by both captcha code and Google Recaptcha feature. When the administration panel
is successfully logged in, a vertical menu and a main page containing graphics-tables
and information containing portal statistics are accessed.
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Figure 8. Administration Panel Login Page

In the vertical menu on the left side, there is a module for changing the slider and its
features on the introduction page, a student module where registered students are
listed and their details can be accessed, a Chat-Question module that shows the
questions asked and answers given by the students who send questions or
information with the chat screen and also allows the administration to answer, the
Unit-Course Content module where the portal content can be managed, the system
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settings module where portal settings are made, the First Exam module that hosts the
first exam setting and question pool that creates the step lock system, and the site
settings menu that hosts the general settings of the system.
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Figure 9. Administration Panel Settings

The portal system provides authorisation features and authorisation tracking for both
administrators and users. Authorisation can be made for user groups in the
administration panel and unauthorised users can be restricted from using portal
features. Screenshots of this feature are shown below.
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Figure 10. Authorisation Settings

All visits and entries within the portal are recorded, including IP-Location-operating
system-ISP, etc. features are also recorded. Database backup can be taken manually
with the database backup button in the menu.

Security-Speed and Improvement Aspects of the Portal

. In all login screens in the portal, security steps have been added both with the
captcha code generated by the system and with Google Recaptcha.
. All passwords in the database are encrypted with 4-step encryption. Even if it

IS intercepted, it is impossible for a person who does not have the key data to
decrypt the passwords (Hash-Salt principle).

. It is aimed to eliminate hackbots by setting honeypot traps on all login
screens.

. The security features of the Codeigniter framework used as infrastructure
have been activated, csrf feature, cookie and session security settings have
been made.

. Measures have been taken against XSS attacks.
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. All data coming from inputs are checked for harmful characters and type
(string-integer etc.).
. DNS routing was made to Cloudflare proxy servers in order to control the

traffic coming to the system, to eliminate possible attacks and to create an
additional layer of security.

. Beta and Alpha user tests of the system were presented to the students of
Konya-Selguklu Marshal Mustafa Kemal Secondary School and feedbacks
were evaluated.

. The system was subjected to speed and load tests, and speed-enhancing
features such as cache, compression, minimisation were adjusted.

. Prefix feature in the database from the security features offered by the
Codeigniter framework, URL manipulation is activated and controller names
are hidden.

. Model files and controller files are removed from the default form and
extended from different files.

. The study was developed with version management via GitHub platform
from the beginning to the end.

. For the school list applied in the student enrolment screen, 53525 school

records in Turkey have been added to the database.

. Hosting 1.853.080 lines of code, the portal was implemented with 1591 PHP,
250 HTML, 272 CSS, 670 JS files.

Conclusion

In the age of communication we are living in, there is no longer a need for
individuals who memorise information, but for individuals who can access
information, use it, synthesise it and obtain new results. Computers and the Internet,
which are now almost a part of our lives, are the main sources we use to access and
synthesise information. Computers and the Internet are extremely important tools
that should be utilised in order to show that change is not a utopia but a part of life.
The Internet, called the global communication network, is the main source of
information for scientific research, productivity, global changes, global trade and
education. This written, oral and visual information communication network also
gives educators the opportunity to offer global distance education services.

When the Turkish market is analysed, it is seen that there are various educational
platforms that serve online and are commercially marketed. The most important
point that distinguishes the prepared portal from these similar platforms is that each
student interacts with the content according to his/her own level and learning speed.
At the same time, thanks to the step-lock system, the student cannot switch to a new
subject without fully learning a subject. They can also navigate within the current
active topic as flexibly as they want. For example, while one student is working with
video lectures, another student can learn interactively with Web 2.0 contents
including animation or simulation. In the current portal, there are activities that
appeal to different sensory organs and support different learning styles. In this way,
it can appeal to all students who can learn visually, auditorily or differently. This
feature of the portal constitutes its unique characteristic and R&D element.
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Within the scope of this study, only secondary school science course was taken as a
basis in terms of educational content. And only the contents for the science course
are included in the portal at four grade levels at the secondary school level. Within
the scope of P&D studies, it is planned to include other course contents
(mathematics, social studies, Turkish, English, etc.) in the portal, which is
considered to be technically sufficient in the future. However, the quality and
quantity of such digital platforms are important due to force majeure situations such
as the increase in the use of technology in education, the fact that situations such as
disasters and health problems have made distance education compulsory, and the
fact that distance education is being used as an alternative to formal education day
by day. The number of scientifically valid and reliable platforms that will contribute
to the development of children, adolescents and young people who are highly
exposed to the screen in daily life should be increased. In the future, it is aimed that
the portal will not only be limited to computers and tablets, but also be made
available as a mobile application in addition to the web browser. The integration of
augmented reality applications, whose importance is increasing in technology-based
educational content, into the system is also among the future plans as a P&D
activity.

As stated before, UNESCO standards were taken into consideration in the
theoretical infrastructure of the digital portal. Within these standards, it is stated that
while presenting the course content on the portal, the "audio narration™ section
should also be included. The reason for this is to ensure that visually impaired
students can follow the course in an auditory way. Again, within the scope of the
P&D studies of the project, it is planned to expand the conditions in which disabled
students can easily use the portal and follow the lessons.

Computers are used effectively in our schools as in all institutions. For this purpose,
computers should have interactive education programmes and Internet connection.
At the same time, the use of interactive educational software should be increased not
only in computer courses where office programmes are taught but also in other
courses. From this point of view, the Ministry of National Education has equipped
almost all of its schools with computers and Internet. However, the efforts of the
Ministry of National Education for the use of Internet in education are not at a
visitable level at the moment. The efforts of other private organisations in this field
are also not sufficiently supported. It can be concluded from this that the use of the
Internet, which is used effectively in the field of education in the world, is not at the
desired level in Turkey at the moment. Therefore, Internet and Web-based content
similar to the content given in the article should be developed to serve as a resource
for educators and students.
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