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Abstract

In this thesis project, we will install OpenedX platform. OpenedX is a
MOOC:s platform. To build the OpenedX, we will need to install the following
web-based tools: Learning Management System (LMS), Content Management
System (CMS), Web Server, Python, Django, Ubuntu, Docker, and ReactJS.
We will develop a webserver to host the MOOCs platform. We will also
develop the following features for instructors: authorize courses, edit grades,
post the schedule for the course. We will create the testing environment for the

learners.



Chapter 1: Introduction

Online learning has grown essential in recent years. The COVID-19 epidemic,
educating remote, rural, and regional students, and the advancement of the 4.0 revolution in
technology to support the demand for education [1]. The COVID-19 epidemic forced a
number of schools and institutions to temporarily close. In many schools, colleges, and
institutions, face-to-face instruction is no longer offered. Since the social gap is so important
at this point, this will have a detrimental effect on educational activities. Educational
organizations are looking for alternative solutions to handle this challenging situation. In
order to prevent a disruption in education, this shutdown encouraged the expansion of online
learning opportunities. The optimal way to provide online course materials, engage students,
and do assessments has been discussed by many faculty. For children and young people
living in regional and rural areas, it can sometimes be difficult to find nearby schools that
offer the breadth of subjects they want to explore. For those children, online education may
be a practical option and a viable substitute for having to leave their homes to attend school.
Through cutting-edge technology, students in underdeveloped nations may access world-class

information.

Organizations that had previeusly dseeq aetuzetant torchange would now accept modern
technology as a solution to their problems. It was difficult for the educational sectors to deal
with the situation at this time, and professional education in particular was especially
difficult. Microsoft Teams, Zoom, and Google Meet are some of the technologies that can
help with this issue and provide online instruction throughout the quarantine. Online e-
learning is defined as learning experiences using various electronic devices with internet
access (such as PCs, laptops, smartphones, etc.) in synchronous or asynchronous learning
environments. Online education could serve as a platform to improve the flexibility,
creativity, and student-centeredness of the educational process. When delivering content to
students in rural and remote places, online course delivery is affordable and convenient.
Organizations that had previously been reluctant to change would now accept modern
technology as a solution to their problems [2]. It was difficult for the educational sectors to
deal with the situation at this time, and professional education in particular was especially
difficult. Microsoft Teams, Zoom, and Google Meet are some of the technologies that can
help with this issue and provide online instruction throughout the quarantine. Online e-

learning is defined as learning experiences using various electronic devices with internet



access (such as PCs, laptops, smartphones, etc.) in synchronous or asynchronous learning
environments. Online education could serve as a platform to improve the flexibility,
creativity, and student-centeredness of the educational process. When delivering content to
students in rural and remote places, online course delivery is affordable and convenient. In
the past, teachers would usually present classes using Prezi or other similar software, such as
PowerPoint, in order to make them as short as possible [3]. However, advancements in
education have coincided with technological advancement. Teachers can deliver live lectures
to students at their homes while also recording the lectures for later study if necessary.

Students can submit questions beneath the videos, and teachers can explain them at any time.

Universities and educational institutions are starting to use Massive Open Online
Course education platforms for teachers to upload courses and manage students. OpenedX is
one of several platforms that is an open-source course management system (CMS) that was
originally developed by edX. The platform was originally developed as a research project at
the Massachusetts Institute of Technology (MIT), with maintenance transferred to edX in
2012. On June 1, 2013, edX open-sourced the platform, naming it Open edX to distinguish it
from the organization itself [4]. The source code can be found on GitHub. When edX was
acquired in 2021 by 2U — an Ameriean educational technology company, the Open edX team,
and maintenance were transferred\te then(Center for R émagining Learning (tCRIL), a
nonprofit founded by Harvard and MIT with the proceeds from the acquisition. In 2023, the
nonprofit was renamed the Axim Collaborative [5]. The platform has been released one to
two times a year since 2013. Each release is named after a tree, honoring the tree of
knowledge (Lilac, Maple, Nutmeg, Olive, Palm). There are 250 leading institutions that have
used this platform to upload their courses for online learning like Cambridge, Texas, ETH
Zurich, ... like partners. In Vietnam, there are several educational centers that have begun to

apply the platform to their system such as YOLO, and Lac Viet.

In this thesis report, chapter 1 is the Introduction. Chapter 2 is the Basic Knowledge.
In Chapter 2, we will present the fundamental concept of Massive Open Online Courses
(MOOQOCs). Chapter 3 is the Methodology. In Chapter 3, we will present the concept of the
OpenedX platform with the Tutor environment. Chapter 4 is the Result and Discussions. In
Chapter 4, we will present the output of the platform and the constraints during the project. In

chapter 5, we will present the future works.
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Chapter 2: Basic Knowledge

In this chapter, we will present basic knowledge of MOOC:s. Basic knowledge
includes fundamental concepts and edX platform users. In the fundamental concept, we will
present the idea of MOOC:s in detail. In the edX platform users, we will present the current

institutions that are using and applying the edX platform in their business.

2.1 Fundamental concept

In the fundamental concept, we will introduce the concept of MOOCs and the 8 web-
based tools that make up MOOCs. The 8 web-based tools include Learning Management
System (LMS), Content Management System (CMS), Web Server, Python, Django, Ubuntu,
Docker, and ReactJS. We will present the above-mentioned parts of the MOOC:s in detail.

2.1.1  MOOCs

MOOC:s are free online courses available for anyone to enroll in. These provide an
affordable and flexible way to leaiii iicw sKkills, advance youi career, and deliver quality

educational experiences at scale.

In Figure 1, MOOC:s are shown to have the following components: open registration,

self-paced, start/end dates, credits, the role of the instructor, learning community, real-time

What is
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/ \ Learning
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COMMUNITY and feedback?

AND CONNECTIONS Affordable?

Figure 1: MOOC
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interaction, free of charge/with the fee, and open content.

One of the open-source MOOC:s available is called the OpenedX platform. The
platform was originally developed as a research project at the Massachusetts Institute of

Technology (MIT), with maintenance transferred to edX organizations in 2012 [5].

In this thesis, we will develop a MOOC platform based on OpenedX. To accomplish
the components of OpenedX, we need to understand the web-based tools required to build the
OpenedX platform. There are 8 web-based tools required. We will describe each tool in

detail.

2.1.2  Learning Management System (LMS)

The Learning Management System (LMS) is a web-based tool used to create the
OpenedX platform. LMS is the most visible part of the OpenedX. The LMS provides the
instructor dashboard that users who have the Admin or Staff role. The LMS features are
divided in 2 sections: one is for the learners and the other is for the instructors. Figure 2 show
the features of the two sections. [earncr features include access to the learner profiles, check
the learner enrollment status, and browse courses via learner dashboard. Instructor features
include publishing the instructor courses, post discussion boards, managing learner teams and

cohorts, edit learner grades, and communicate with learners through discussion boards.

Instructor features:

= publish courses

* post discussion boards
* manage teams and cohorts
» edit grades

» communicate with learners.

Learner features:
« access their profile
+  check their enrollment status
«  browse courses via their dashboar

Figure 2: LMS features

There are many applications that utilize the LMS to develop their system. Figure 3

shows an example of various applications using LMS in their system.
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2.1.3  Content Management System (CMS)

The Content Management System (CMS), also called Studio, is a web-based tool used
to provide the instructor feature for authorized courses. The CMS features are for instructors
only. Figure 4 shows the features for instructors include author and edit courses content,
manage instructors course schedule, cotitse learner team, import videos, pictures with rich

3"_party tools and add additional building blavks:

» Author courses and evolve your content while live with
learners

« Manage your course schedule, course team, and grading
policy

« Utilize documented and open XML standards (OLX) for
import/export of courses.

+ Easily import content and manage content across platforms.

«  Access rich 3rd-party tools or add additional building
blocks

Figure 4: CMS feature

There are many components that are included in CMS. Figure 5 shows CMS

components used in system.
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2.1.4  Web Server

Webserver is a software and hardware that uses HTTP (Hypertext Transfer Protocol)
and other protocols to respond to client requests made over the World Wide Web. The main
job of a web server is to display website.content through storing, processing and delivering
webpages to users. Besides HTTP, web servers.also, SE}PRQFE%MTP (Simple Mail Transfer

Protocol) and FTP (File Transfer Protocol), used for email, file transfer and storage.

The Open edX learner platform can operate on many platforms such as on web
services cloud (Google, Amazon, ...) or on-premise (Server systems). With our project, we
use the on-prem option to manage the data offline to host, store, manage, and distribute
websites, web applications, and other digital content. Web servers use the Hypertext Transfer
Protocol (HTTP) and Hypertext Transfer Protocol Secure (HTTPS) to communicate with web
browsers. When a user types in the URL of our website, the browser locates our server, reads
the client request, and processes the data. It is a necessary backbone for countless everyday
tasks across the web. They are used to host e-commerce websites, deploy web applications
for data management, and distribute multimedia content like videos and images. Figure 6

shows the two types of web server, one is on cloud and the other is on prem.
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2.1.5 Ubuntu

Ubuntu is a modern open-source operating system based on Linux designed for
enterprise servers, desktops, cloud, and IoT. Ubuntu Server is a version of the Ubuntu

operating system designed and engineered as a backbone for the internet.

Ubuntu Server brings economic and tectinical scaldbility to your data center, public or
private, that makes data or services available to other computers or programs on a network. It
refers to an optimized version of the Ubuntu operating system that is specifically developed
for server use in the context of the Ubuntu Server. It is designed for server activities
including web hosting, file hosting, and application hosting. It includes a number of server-
oriented programs, such as Apache HTTP Server, Nginx, and PHP, which are commonly

used for web serving and web application development.

During the installation of the Ubuntu Server, I had to set up the SSH. The default
Ubuntu install has no open ports. It is very common to administer servers via SSH, so the
installer allows it to be installed with the click of a button in the OpenSSH setup. I can also
import keys for the default user from GitHub or Launchpad to store the code in my
repositories. I also installed some featured server snaps during the installation like docker,
PowerShell, micro8s, ... Figure 7 show many feature that needed in running an Ubuntu

Server such as Docker which will provide in detail later.
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2.1.6  Docker
Docker

Docker is a platform designed to help developers build, share, and run container
applications. Docker uses a client-server architecture. The Docker client talks to the Docker
daemon, which does the heavy lifting of building, running, and distributing our Docker
containers. The Docker client and daemon can run on the same system, or we can connect a
Docker client to a remote Docker daemon. The Docker client and daemon communicate
using a REST API, over UNIX sockets or a network interface. Another Docker client is
Docker Compose, which lets we work with applications consisting of a set of containers. The

software that hosts the containers is called Docker Engine.

Docker Engine

Docker Engine is an open-source containerization technology for building and

containerizing our applications. Docker Engine acts as a client-server application with:
. A server with a long-running daemon process dockerd.
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. APIs which specify interfaces that programs can use to talk to and instruct the

Docker daemon.
. A command line interface (CLI) client docker.

The CLI uses Docker APIs to control or interact with the Docker daemon through
scripting or direct CLI commands. Many other Docker applications use the underlying API
and CLI. The daemon creates and manages Docker objects, such as images, containers,
networks, and volumes. Figure 8 shows the structure of Docker. We run commands from the

Terminal and Docker daemon will get registry from Server and get data to store into the

containers.
@nt I IDocker Host | IRegistry
P — ~ = — ———
( '. | | [ ] [owmnes ] mages |
| docker run ‘ . - —‘a-—- ]
NGiMX
L A il
l’d _k b_u;\ & redis LTl ®
ocker build boeoeeereennnes R A— )
| | = %
L 2 @ IR e S temme TSP
Ir" ) Docker e ] ‘
d 1
| docker pull ‘ """""" == b ek Chooh ek Sk ] it |
.\_ A Em_nsiuns .
| =@
L ]
| S
IEuglns
==
L - L ———l

Figure 7: Docker Structure
Docker Compose

Compose is a tool for defining and running multi-container Docker applications. With
Compose, we use a YAML file to configure our application's services. Then, with a single

command, we create and start all the services from our configuration.

Compose works in all environments, production, staging, development, testing, as well as

CI workflows. It also has commands for managing the whole lifecycle of our application:

o Start, stop, and rebuild services.
e View the status of running services.

o Stream the log output of running services.

17
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e Run a one-off command on a service.

The key features of Compose that make it effective are:

o Have multiple isolated environments on a single host
e Preserve volume data when containers are created
e Only recreate containers that have changed

e Support variables and moving a composition between environments

2.1.7  Python

Python is an interpreted, object-oriented, high-level programming language with
dynamic semantics. Its high-level built-in data structures, combined with dynamic typing and
dynamic binding, make it very attractive for Rapid Application Development, as well as for
use as a scripting or glue language to connect existing components together. Python's simple,
easy-to-learn syntax emphasizes readability and therefore reduces the cost of program
maintenance. Python supports modules and packages, which encourages program modularity
and code reuse. The Python interpreter and the extensive standard library are available in

source or binary form without charge for all major platforms and can be freely distributed.

Python has a built-in webserver provided by its standard library, which can be called
for simple client-server communication. The Attp.server and socketserver are the two main
functions used to create a web server. The port number can be defined manually in the
program which is used to access the webserver. This web server is functional for many types
of file formats, but it is not fully featured. Simple static HTML files can easily be parsed and

served by responding with the required response code.

2.1.8  Django

Django is a high-level Python web framework that enables the rapid development of
secure and maintainable websites. Built by experienced developers, Django takes care of
much of the hassle of web development, so we can focus on writing our app without needing
to reinvent the wheel. It is free and open source, has a thriving and active community, great

documentation, and many free and paid-for support options.
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Django's primary goal is to ease the creation of complex, database-driven websites.
The framework emphasizes reusability and "pluggability" of components, less code, low
coupling, rapid development, and the principle of do not repeat ourselves. Python is used
throughout, even for settings, files, and data models. Django also provides an optional
administrative create, read, update, and delete interface that is generated dynamically through

introspection and configured via admin models.

Some well-known sites that use Django include Instagram, Mozilla, Disqus,

Bitbucket, Nextdoor, and Clubhouse.

T‘ntelll
| Template ‘
. Interacts with a .
Browser urls.py VIEWS.pY template to render a
| | | view
Requests for a Matches the URL and Looks for models and del
X - . ! . Mode
resource, e.g., decides which function templates to interact with ,
ftutorials gets triggered in views.py and sends back a —
response Interacts with a
model to carry the
data
figure 5. L

2.1.9 React]S

React is a popular JavaScript library used for web development. React.js is a front-
end JavaScript framework developed by Facebook. To build composable user interfaces
predictably and efficiently using declarative code, we use React. It is an open-source and

component-based framework responsible for creating the application’s view layer.
. ReactJS follows the Model View Controller (MVC) architecture, and the view
layer is accountable for handling mobile and web apps.

. React is famous for building single-page applications and mobile apps.

Today’s many large-scale companies (Netflix, and Instagram, to name a few) also use

React JS. There are many advantages of using this framework over other frameworks, and it
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is ranked among the top 10 programming languages for the last few years under various

language ranking indices.

2.2 EdX platform users

Throughout the platform's evolution, various educational institutions and schools have
proceeded to implement it to educate and evaluate the effectiveness of programs through
projects. Yola is integrating edX into a program called YOLA Hybrid - the YOLA SMART

Learning platform for integrated online and offline courses.
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Figure 9: Yola program use edX
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expressed in the topic sentences (1st, 2nd and last sentence). repeated a lot. supported by the details.

4. Go back to the list of heading and choose the one that best fits your summary.

5. Do not choose headings that contaln words from the paragraphs but express ideas that are NOT supported by or

yola Két qua vuot trdi cuing EDX

Figure 10: YOLA with edX
Chapter 3: Methodology
Vietnamese-German University

In the Methodology, there are 3 parts. The first part is the Server. Server includes
Ubuntu, Python, Docker, Django, CMS, and LMS. The second part is Instructors. We will set
up the library, the test, and the courses. The last part is the Learners. We will set up the

features for learner view.

3.1 Server

To build Server, we will need install following tools: Ubuntu, Python with Tutor,
Docker, Django, Content Management System (CMS), Learning Management System

(LMS), and create admin account for administration.
3.1.1 Ubuntu

The OpenedX platform requirements run on Ubuntu. All the applications needed are

supported in this OS. We use the installer to install. The installer is designed to be easy to use
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and have sensible defaults so for a first install you can mostly just accept the defaults for the

most straightforward install. These are our steps to install the Ubuntu.
e Choose your language.
e Update the installer (if offered)
o Select your keyboard layout.

e Do not configure networking (the installer attempts to configure wired network

interfaces via DHCP, but you can continue without networking if this fails)
e Do not configure a proxy or custom mirror unless you have to in your network.

o For storage, leave “use an entire disk” checked, and choose a disk to install to, then

select “Done” on the configuration screen and confirm the install.
o Enter a username, hostname, and password.
e On the SSH and snap screens, select “Done”.
e You will now see log messages as the install is completed.

o Select restart when this is complete, and log in using the username and password

provided.

3.1.2  Python

The OpenedX platform currently have 3 supported installation methods: Native,
Devstack, and Tutor. We will be using Tutor for this project. Tutor is a community-supported
Docker-based environment suited for both production and development. The goal of Tutor is
to make it easy to deploy, customize, upgrade and scale Open edX. Tutor is reliable, fast,
extensible, and it is already used to deploy hundreds of Open edX platforms around the

world. Tutor using Python language to build OpenedX platform.

There is QuickStart with a 1-click install option which can automatically clone the
repository of Tutor from GitHub and install all requirements that are needed to run the

platform or we can check by steps:
e sudo apt install python3 python3-pip libyaml-dev

e pip install "tutor[full]l==16.1.2"
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3.1.3  Docker and Docker Compose Installation

The Docker installation package provided from the official Ubuntu repository may be

out of date. We will install Docker from the official Docker repository to ensure we get the

most recent version. To do so, we will create a new package source, import the Docker GPG

key to guarantee the downloads are legitimate, and then install the package. In Terminal, we

run the following commands sequentially.

For Docker installation steps:

sudo apt update

sudo apt install apt-transport-https ca-certificates curl software-properties-
common

curl -fsSL https://download.docker.com/linux/ubuntu/gpg | sudo apt-key add —
sudo add-apt-repository "deb [arch=amd64]
https://download.docker.com/linux/ubuntu focal stable"

sudo apt install docker-ce

sudo usermod -aG docker S{USER |

su - ${USER}

For Docker Compose installation steps:

sudo curl -L
"https://github.com/docker/compose/releases/download/1.29.2/docker-
compose-$(uname -s)-$(uname -m)" -o /usr/local/bin/docker-compose

sudo chmod +x /usr/local/bin/docker-compose

3.1.4 Django

Django is used to to build almost any type of website — from content management

systems and wikis, through to social networks and news sites. It can work with any client-

side framework and can deliver content in almost any format (including HTML, RSS feeds,

JSON, and XML). To install the Django, we were recommended to install an official release

with pip. We need to update pip if it is outdated. The steps to install are:
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e (Create virtual environments with python -m venv openedx-env and

source openedx-env/bin/activate

e After you have created and activated a virtual environment, we install by enter

command python -m pip install Django

3.1.5 CMS

CMS is Content Management System software. The software is used to create,
manage, and modify content on a website. The CMS software allows users without technical

knowledge to create courses.
Depending on our deployment target, run one of:
tutor local launch # for local installations.
tutor dev launch # for local development installations

tutor k8s launch # for Kubernetes installation.

We will answer a few questions about the Configuration of our Open edX platform

which is stored in a single conf 1g "ym1 file. To view the content of this file, run:
cat "$(tutor config printroot)/config.yml"

By default, this file contains only the required configuration parameters for running
the platform. Optional configuration parameters may also be specified to modify the default

behavior. After the launch command is done

A full, production-ready Open edX platform (Palm release) is run with docker-
compose. The whole procedure should require less than 10 minutes, on a server with good
bandwidth. Note that our host environment will not be affected in any way, since everything

runs inside docker containers. Root access is not even necessary.

3.1.6 LMS

LMS is Learning Management System software. The software is a digital platform to
make learning more efficient, manage users, and organize data. An LMS facilitates access to

learning materials, allows administrators to oversee user activity and course details, and
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automates tasks like grading and reporting to streamline training processes. In other words,

an LMS enables the comprehensive management of the entire learning process.
Let us break down each component of the acronym and the very concept of an LMS:

e L — Learning. This type of software is designed for convenient learning
anytime, anywhere. Learners can access an in-house knowledge base, take
assessments, and complete practical assignments.

e M — Management. Unlike file sharing services, a learning platform is not just
a heap of files. It enables admins to manage user data and enrollments in
courses, organize content into comprehensive training programs, and control
how learners progress in the training they are taking.

e S — System. It is a computer system that processes various types of data and
puts them all in order. It collects statistics, runs reports, and automates

grading, streamlining the entire training process.

3.1.7 Create.admin account

Out of the box, Tutor does not create any user for us. We will want to create a user
ourselves with staff and administrator privileges to access the studio. There is a simple

command for that.

tutor local/dev do createuser --staff --superuser

yourusername user@email.com

We will be asked to set the user password interactively.

3.2 Instructor

3.2.1 XBlocks

Course creators must be able to combine components from many sources in order to
produce rich, interesting online courses. This is made feasible via edX's component design,
XBlock. Courses are constructed in a hierarchical manner using XBlocks. XBlocks, like
HTML elements, can represent as little as a paragraph of text, a video, or a multiple-choice

input box, or as much as a section, a chapter, or an entire course.
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XBlocks are not just for providing courses. A comprehensive educational ecosystem
will include a variety of online apps, all of which will require access to course material and
data. The structure and APIs required to construct components for usage in any of these apps

are provided by XBlocks.

322 LTI

We may have discovered or developed an external learning application that we would
like to integrate into our online course. Alternatively, we may have a digital copy of our
textbook in a format other than PDF. Using a Learning Tools Interoperability (LTI)
component, we may integrate external learning programs or textbooks into Studio. The LTI
component is based on the IMS Global Learning Tools Interoperability standard version

1.1.1.
We can use an LTI component in several ways.

e Add external LTI content that is displayed only, such as textbook content that does

not require a student response.

e Add external LTI content that reguires-a student response. An external provider will

grade student responses.

o Use the component as a placeholder for syncing with an external grading system.

323 API

Open edX includes a suite of APIs that allow us to build applications that interact
with the core platform.
Open edX APIs use Representational State Transfer (ReST) design principles and support
JavaScript Object Notation (JSON) data-interchange format.

Our APIs use OAuth 2.0 for authentication. OAuth 2.0 is an open standard used by
many systems that require secure user authentication. See the OAuth 2.0 Standard for more

information.
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The Open edX Platform ReST APIs are a rapidly growing and evolving set of
capabilities that enable us to build web, desktop, and mobile applications that work with our

Open edX instance.

Currently, the Open edX Platform includes the following APIs: Enrollment API, User
API, and Data Analytics API.

3.2.4 Create course

To create and run a course, you can either create an entirely new course in Studio, or
you can re-run an existing course. You can also export and import courses as XML files. You
can do this when you need to back up a course or edit the course in XML. To create a course,

follow these steps.
1. Sign in to Studio.
2. Select New Course.
3. Enter the following information about your course.

o For Course Name, enterthetitle of your course. For example, the name might
be “Sets, Maps, and Symmetry Groups’. Use title capitalization for the course

title, and normal spacing and punctuation.

o For Organization, you enter the identifier for your organization. Do not

include spaces or special characters.

o For Course Number, you enter both a subject abbreviation and a number. For
example, for public health course number 207, enter PH207. For math course
101x, enter Math101x. Do not include spaces or special characters in the

course number.

o For Course Run, you enter the term in which your course will run. For
example, enter 2014SOND or T2 2014. Do not include spaces or special

characters.

The value that you enter for the run does not affect the course start date that you
define for the course. The organization, course number, and course run values that you enter
are used to create the URL for your course. Because URLs do not have an unlimited length,
the total number of characters that you enter for these values must be 65 or fewer.
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4. Select Create.
The Course Outline page opens. You can start developing course content.

After you create a course, the course opens in Studio automatically and you can begin

editing. We can Set Start and End Dates and Times for courses

3.2.5 Create library

In Studio, we can create a library to build a pool of components for use in randomized
assignments in our courses. We can add Text components, problems, and video components
to a library. After creating a library and adding components to it, if we have enabled content
libraries in our course, we can use these library components in randomized assignments in
our course. We do this by adding a randomized content block to a course unit and specifying
the name of the library from which the randomized content is to be drawn. We also specify
the number and type of problems that each learner is assigned. Libraries have separate users
and levels of access from courses. Initially, only the person who created the library has

access. The author of the library can add other users to the library.
To create a new library, follow these steps.
1. Log in to Studio.
2. Select New Library.

3. Enter the required information for your new library, then select Create.

Create a New Library

Library Name *
|2- g. Computer Science Problems
The public display name for your library.
Organization *
X or OrganizationX

2. UniversityX o

Library Code *

: CSPRORB
e.g. LoFRUB

Figure 11: Create library
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o For Library Name, enter the public display name for your library. Choose a
meaningful name that will help you and other course team members to identify the
library. For example, “Level 200 Math Problems”. When you add a randomized
content block to a course unit, you use the library name to specify this library as a

source for the randomized assignment.

o For Organization, enter the identifier for your university. For example, enter

HarvardX or MITx. Do not include spaces or special characters.

e For the Library Code, enter an identifier for your library that is unique within your
organization. This code becomes part of the URL for your library, so do not include

spaces or special characters in the code.
4. Select Create.

After we create a library, we are automatically assigned an Admin role for the library.

3.2.6 Create Problem

1

When you select Problem, Studio adds : n to the unit and brings you to
the problem editor. From here, you'eatr seleet e of & simpies iroblem types or select

Advanced problem types for a list of advanced problem types.

e For simple problem types, the simple editor opens. In this editor, you can quickly
create problems with question-and-answer formats. Options for scoring, hints,

feedback and more can be entered.

o For advanced problem types, the advanced editor opens. In this editor you use open
learning XML (OLX) elements and attributes to identify the elements of the problem.

Options for scoring, feedback and more can be entered.

o For open response assessment problem types, you define the problem elements and
options by using a graphical user interface. For more information, see Create an Open

Response Assessment Assignment.

e For drag and drop problem types, you build an interactive assessment in a customized
interface in which you define areas that learners can drag into target zones on a

background image. For more information, see Creating a Drag and Drop Problem.
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You can switch from the simple editor to the advanced editor at any time by selecting

the Switch to advanced editor from the simple editor’s settings.

When you select one of the simple problem types, you will be directed to the simple

editor.
o Single Select
e Multi-select
e Dropdown
e Numerical Input

e Text Input

Common Problem Types Advanced

Blank Common Problem

Checkboxes

Dropdown

Multiple Choice

Numerical Input

Text Input

Checkboxes with Hints and Feedback
Dropdown with Hints and Feedback
Multiple Choice with Hints and Feedback
Numerical Input with Hints and Feedback

Text Input with Hints and Feedback

Cancel

If the simple editor cannot fulfill your needs, you might turn your attention to the
Advanced Editor. This editor will allow you to directly edit the open learning XML (OLX) of
your problem. If the simple editor cannot fulfill your needs, you might turn your attention to
the Advanced Editor. This editor will allow you to directly edit the open learning XML
(OLX) of your problem. Since the Advanced Editor allows you to edit the problem directly
using the OLX, there are many more ways to write a problem. Below are several features the

Advanced Editor is capable of:
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e Blank Advance Problem

e (Custom JavaScript Display and Grading

e Custom Python-evaluated Input (Write Your Own Grader)
e Math Expression Input Problems

e Circuit Schematic Builder Problem

e Circuit Schematic Builder Problem

e Problem with Adaptive Hint

Common Problem Types Advanced
Blank Advanced Problem
Circuit Schematic Builder
Custom JavaScript Display and Grading
Custom Python-Evaluated Input
Drag and Drop (Deprecated Version)
Image Mapped Input
Math Expression Input

Problem with Adaptive Hint

Cancel

3.2.7 Create Exam

To create a proctored exam or a practice proctored exam, follow these steps.
1. Add and develop a subsection as you would any other subsection.

For a practice proctored exam, edX recommends that you include only a few
problems in this subsection. Or, you could add a unit with a text component that

provides information about the exam.

2. Select the Configure icon for the subsection.
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Demo Course Section 2 e

Midterm Exam e

The Settings dialog box opens to the Basic tab.
3. In the Grading section, set the assignment type and due date for the subsection.
4. Select the Advanced tab, and then locate the Set as a Special Exam section.
5. Select the proctored exam type.

e For a proctored exam, select Proctored.

e For a practice proctored exam, select Practice Proctored.

6. In the Time Allotted field, enter the length of time that you want to allow for the
exam as HH:MM, where HH is hours and MM is minutes.

7. (optional) For a proctored exam, in the Review Rules field, enter any additions or
exceptions to the default rulcs for proctored exaiiis. For more information, see Specify

Exam Rules and Exceptions.
8. Select Save.

The rules for proctoring exams vary according to the proctoring service that you or
your organization has chosen. However, the online proctoring rules that this guide lists are

common to many proctoring services.

You can also provide custom rules for a particular exam. For example, you might
allow learners to use a calculator, or to have one sheet of blank paper. These rules are visible

to reviewers and learners at the start of each proctoring exam.
To specify custom proctored exam rules, follow these steps.
1. In Studio, open your course outline and select the subsection for the exam.
2. Select the Configure icon to open the Settings dialog box.

3. Select the Advanced tab, and then locate the Set as a Special Exam section.
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4. In the Review Rules ficld, enter any additional rules. For example, you might enter

the following rule.

Allow one blank sheet of paper and a pencil or pen. Allow

a hand-held calculator on the desk.
5. Select Save.

When a proctored exam opens, by default, learners are required to take the exam as a
proctored exam. If you want to allow learners to take proctored exams without proctoring,

you can change a setting on the Proctored Exam Settings page in Studio.

To enable the option for learners to opt out of proctored exams for a course, follow

these steps.
1. In Studio, select Settings, then select Proctored Exam Settings.

2. Locate the Allow Opting Out of Proctored Exams policy key. The default value
is No, which requires Verified and Master’s learners to take proctored exams with

proctoring.
3. Change the value of the sctting to-Yes.

4. Select Submit.

3.3 Learner

After a fresh installation, the LMS platform will not have a single course. To import
the Open edX demo course, we will run:
tutor local/dev do importdemocourse

To get a glimpse of the possibilities of Open edX

There are features for the leaner include explore their dashboard, enroll in a Course,
check the progress of the course, get the course certificate, and participate into discussion

course

3.3.1 Enroll a Course

To enroll in a course, follow these steps.

33



1. In the course catalog on the main website, select the course that you want to take.
2. On the About page for the course, select Enroll Now.

For some courses, different enrollment options might be available, such as a free audit
track or a paid certificate track. If the course offers different enrollment options, select

an option.

As soon as you enroll in a course, it is added to the list of courses on
the Courses page of your dashboard. You can start working in the course if the course start
date has passed. To open the course, locate the course listing on your dashboard and

select View Course.

3.3.2  Explore Dashboard

Your dashboard lists all of the courses that you are enrolled in. When you create an
account or enroll in a course, you automatically go to your dashboard. You can also access

your dashboard by selecting the dropdown menu icon next to your username at the top of any

Help‘ learner@edx.org v

page.

Dashboard

Profile

Account

Sign Out
ek

oal motivates you to finish the course. You

You can find information about your courses and change course-specific email

subscription settings on your dashboard.
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The dashboard has three main pages.

The Courses page provides information about your courses and allows you to change
course settings. By default, the dashboard opens to the Courses page.

The Courses page on the dashboard now includes two main categories of filters with
subcategories in each main category. Course Status includes ‘In progress,” ‘Not
Started,” ‘Done,” ‘Not Enrolled,” and ‘Upgraded.’” These different filters allow you to
filter all of the courses based on the course status. Sort includes ‘Last enrolled’ and
‘Title (A-Z).” These filters allow you to filter the course alphabetically or when you

were last enrolled in the course.

The Programs page lists any programs, such as XSeries or MicroMasters programs,
that edX offers for courses that you are enrolled in. Programs appear on this page if
you are enrolled in any course that is part of that program. This page also shows how
many courses in the program you have completed, how many are in progress, and the
number of remaining courses you have left in the program. For more information,

see Explore edX Programs.

The Discover New page take you to the edX website and will allow you to search for

any courses on the edX platform that interest you.

Learner can also add profile information. The personal profile allows you to

optionally share information about yourself with other participants in the courses that you

take. If you choose to add profile information, course teams and other learners in your

courses can view the information that you share.

You can share either a limited profile or a full profile. A limited profile shares only

your username. You can also add a profile picture if you are over 13 years of age.

My Profile

Build out your profile to personalize your identity on edX.

You are currently sharing a limited profile.
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e A full profile includes the following details.

Your full name

Your username

Your profile image (optional)

The date that you joined edX

Your language (optional)

Your location (optional)

Information about you (optional)

Links to any course certificates that you have earned

Links to your social media accounts (optional)

Profile Visibility: | Full Profile [

My Profile

Build out your profile to personalize your identity on edX.

&

c
Joined

June 2016
Location

Canada

Language
French

About'me

| loyéle -"-“!‘B oh edX! l8m part
ed¥ courses relating to env

ed in science and technology and am taking some
1bility, water management, and public health.

Course Certificates

You haven't earned any certificates yet.

Q Explore New Courses

3.3.3  Check progress

When you are working in a course, green check marks that show your progress are

visible in two places.

e The course outline on the Course page.

o The navigation bar at the top of the page.
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These check marks appear when you complete all of the content in a part of the
course. The part might be called a unit, section, module, week, lesson, or other part,

depending on the terms your course uses.

For example, in the following image, the learner has completed all of the content in
the “Introduction” part of the course, as well as some of the content in the “Module 1:

Experiencing Course Content” part.

Course Discussion Wiki Progress Instructos

—

Plasmonics: From Fundamentals to Modern Applications

Course starts in 2 months on May 21, 2018, Course Tools

Don't forget to add a calendar reminder! W Bookmarks

Important Course Dates

Today is Mar 19, 2018 14:26 EDT
w Introduction
Verification Upgrade Deadline
w  Discussion Duidelines in 2 monthe - May 4, 2018

¥ Week1
Course Starts

In the following image, the learner has completed the first two units in the “Lesson 3:

Exams, Grades, and Certificates” lesson.

Course » Module 3! Complating & Cowrse » Lesson 3 Exams, Grades, and Certificates » Examsin sf)X Courses

£ Previous He -1 = Hext »

Exams in edX Courses

H Bogkmark this page

Exams

Maost edX courses have exams. When you view your Progress, you'll see exams listed as well as other types
of assignments, Each course handles exams differently, so check your syllabus carefully for guidelines,

To complete content, you must complete all of the following actions.
e View all of each video in the unit.
e Submit answers for all of the problems in the unit.

e View all HTML content in the unit for at least five seconds.
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There is also have a Progress Page to see your scores on individual problems
represented in both a chart and a list, as well as your current overall course grade. On
the Progress page, a chart shows how you have performed for each graded assignment in the

course.

Assignments are listed along the horizontal axis, and the percentage score that you

received in each lesson is read from the vertical axis.

Course Progress for Student

100%

Pass 6%

7%

- = m m e, e R e o= o= BN Ao~ oAoA

AS D4
AS 0B
ASOF
]
o
1
2
3
4
6
7
8
9
0
1
2
3
4
5

Final

AS D1
AS 02
ASO3
A5 05

AS 08
Quiz 0
Juiz 02
Quiz 03
Quiz Avg

Markers on the vertical axis reflect the grading scale for the course. For example, if
the passing percentage score for the course is 60%, there is a marker on the vertical axis at
60% so that you can compare your total score with the required passing score. If the course
awards a grade of B for scores of 50% and higher, and a grade of A for scores 75% and
higher, then there are markers on the vertical axis at 50% and 75%, labelled “B” and “A”
respectively. The bar for each assignment reflects your total score for all the problems in that
assignment. For individual problem scores, see Grading Details below the chart. For each of
the assignment types, an “average” bar shows the current average of scores for assignments
of that type. This average is recalculated as you progress through the course and complete
more assignments. Some courses allow some number of graded assignments to be
automatically dropped from your final score. For example, out of 8 quizzes, a course might
have the lowest scoring quiz excluded from all learners’ final scores. A dropped assignment

is indicated in the chart by an x above the horizontal axis.
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The Progress page includes your scores for individual problems within an
assignment. Below the grading chart is a listing of course sections in the order that they occur

in the course.

For each problem in a graded assignment, the points that you earned out of the
possible points is shown with the label Problem Scores. Scores for ungraded problems are
shown with the label Practice Scores. Sections that do not have any problems are labelled as

having no problem scores.

Lesson 32: The Minor Lesson 3 Overview

Pentatonic Scale Mo problem scores)in this section

Spet'icht Advice for Studying Music

pre 1 n

Review from Lesson 2

Mo problem scores in this section

Major 6th and Major 7th Intervals

00 OO0 00 00 00 GO 00 /0

Building and Singing the Minor Pentatonic Scale

Practice Scores: /0 O/0

Berklee Student Performance: "Work In Progress"

Mo problemn scores in this section

Lesson 3 Quiz (0/15)
Quizzes due Feb 15, 2076 at 23:00 UTC

Lesson 3 Review and Assignment Overview (0/8)
Peer Reviews due Feb 23, 2016 ot 23:00 UTC

Problem Scores: W8
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3.3.4 Get Certificate

Some courses issue certificates, which you can access from your dashboard.

The following examples show the View Certificate option on a learner dashboard on

the edx.org website and on the mobile app.

Leaders of Learning

HarvardX - GSE2x

£ ‘ View Archived Course ‘
HENCR SODE Ended - Aug 28, 2014
Your final grade: 70%. ‘ View Certificate '

e ATET LTE 2:58 PM

< HTML5 Part 1: HTMLS Coding Essenti...

PART

i

rman Universi

HTMLS Part 1: HTMLS Coding Essentials a... m

W3Cx | HTMLS.1% | ENDED - DECEMBER 06

COMGRATULATIONS!
the course,

View certificate
Cnrcosararo

To open a web certificate in your browser, select View Certificate. You can then

share or print your web certificate.
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Chapter 4: Results and Discussions

4.1 Server

4.1.1 Tutor

Tutor comes with a plugin system that allows anyone to customize the deployment of
an Open edX platform very easily. The vision behind this plugin system is that users should
not have to fork the Tutor repository to customize their deployments. For instance, if we have
created a new application that integrates with Open edX, we should not have to describe how
to manually patch the platform settings, urls.py or *.env.yml files. Instead, we can create a
“tutor-myapp” plugin for Tutor. This plugin will be in charge of making changes to the

platform settings. Then, users will be able to use our application in three simple steps:
# 1) Install the plugin.
pip install tutor-myapp
# 2) Enable the plugin.
tutor plugins enable myapp
# 3) Reconfigure and restart the platfori.
tutor local/dev launch

For simple changes, it may be extremely easy to create a Tutor plugin: even for non-

technical users.
Additionally, Overhang.IO GitHub provides several plugin repositories:

e MFE: The plugin makes it possible to easily add micro frontend (MFE)
applications on top of an Open edX platform that runs with Tutor. In addition,

this plugin comes with a few MFEs which are enabled by default:
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o Authn: This is a micro-frontend application responsible for the login,

Start
learning

Creabe an sccount fof free

Figure 12: Authn page

registration, and password reset functionality.

o Account: An MFE to manage.account-specific information for every LMS
user. Each user's accouiit page is available at http(s)://{{ MFE_HOST
} }/account. For instance, when running locally:

https://apps.local.overhang.io/account.

. Courses
Account Settings
Account Information Account Information
Profile Informaion
190 o These settings include basic information about your account.
Social Media Links
6 Pk Usermname
regis
inked Account
Delete My Account

Fullname & Edit
Régis Behmo

Email address (Sign in) & Edit
nospam@behmo.com

Password
Resel Password

Year of birth & Edit
1902

Country & Edit
France

Profile Information

Education ¢ Edil

Figure 13: Account page
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o Communications: The Communications micro-frontend exposes an interface
for course teams to communicate with learners. It achieves this by allowing

instructors to send out emails in bulk, either by scheduling them or on

Course  Progress Dates  Instructor

€ Back to Instructor Dashboard

Send an email

Send to
] myself [] staff/administrators [] Learners in the verified
certificate track
[1 Learners in the audit track [ All Learners
Subject
Body

Edit View Insert Format Table Tools

Paragraph v serif vB I U Av ) EviEvE E=E==E= v &2 HEH

Figure 14: Communication page
demand.

o Course Authoring: dthisIviEH s meant forrcourse authors and maintainers.
For a given course, it exposes a "Pages & Resources" menu in Studio where
one can enable or disable a variety of features, including, for example, Wiki
and Discussions. Optionally, it allows authors to replace the legacy HTML,
Video, and Problem authoring tools with experimental React-based versions,
as well as exposing a new proctoring interface that can be enabled if the edx-

exams service is available.

Overhang jo TCO1 . . . 2 1
B suao SreraraoTon Contert+  Semngs- Tools (@ arorances - |
Pages & Resources [ View live
Progress o Discussion = Wik =
[ Seaamt | o«

Encs

ge participaion and En
NENt in your course with

learners 1o access, and

Keep learners engaged and on rale on course-related

track throughout the course: discussions
Calculator L Textbooks > Custom pages >
Provide an in-course calculator Create and manage a library of Provide addtional course

for simple and complex urse readings, textbooks, and cantent and resources with

calculations. chapters. custom pages

Figure 15: Course Authoring page
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o Discussions:

eds Demox Hel [
@  Demonstration Course elp | arbrandesv

Course  Progress  Discussion  Instructor

My posts Topics | Learners Search all posts Q m
All posts sorted by recent activity *

Add a post

2]
Question

Topic area

[ General v

Post e

[‘ Post tille

No results found €& @ Paragraph v B I U FwmoR EE == L oim @ Q

Try remaving some fiters
This is a new post.

[ Follow this post Show Preview

- B

Figure 16: Discussion page

o Gradebook: This instructor-only MFE is for viewing individual and
aggregated grade results for a course. To access this MFE, go to a course —
Instructor tab — Student. Admin — View gradebook. The URL should be:
http(s)://{{ MFE HOST | |/gradebook/{{ course ID }}. When running
locally, the gradebook ¢f the demo course 15 available at:

http://apps.local.overhang.io/gradebook/course-

vl:edX+DemoX+Demo_Course
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<< Back to Dashboard

Gradebook

course-vl:edX+DemoX+Demo_Course

Grades

Step 1: Filter the Grade Report

Y Edit Filters regis X

Search by username, email, or student key

Step 2: View or Modify Individual Grades

Showing 1 of 1 total learners
Score View:

Percent +

Username Email* Ex 01 Ex 02 Exam 01 Total
Student Key*

regis 0% 0% 0% 0%

1 ‘l‘(‘ZLLIC 17,

o Learning:
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< C @ O B appslocaloverhang.oflearning/coursefcourse-vizedx+Demox+Demo_course/block-vizedx+Demox: B v% | & | Q hitp;//nr-data.net/ > h D e @ #F @& % @ o 6w G @ =

regis v

edX DemoX
@ pemonstration Course Help

Course  Progress Dates  Discussion  Wiki  Instructor
4 Course / Example Week 1: Gefting Started / Lesson 1 - Getling Started ]

< Previous -] [ [ 1] [ -] - [ 7 [r3 =] = a Next >

Working with Videos

[ Bookmark this page

Video

DD VouTube

»o10x

Figure 18: Learning page

o ORA Grading: When enabled, Open Response Assessments ("ORA") that
have a staff grading step-will-link to this new MFE, either when clicking
"Grade Available Responses" from the exercise itself, or via a link in the
Instructor Dashboard. It is meant to streamline the grading process with better

previews of submitted content.

Qverhang.io TC01
e Test Course 01 Help  arbrandes v

€ Back to all open responses

Open Response AssessmentZ

Search Username Grading status v View all resp:
Showing 10f 1
O Username = Learner submission date > Grade = Grading status =
O arbrandes 1112312022, 4:08:59 PM | ngraces |
Showing 10f 1.

Figure 19: ORA page
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B Courses

regis

Member since 2021

Full Name

Location

France

Primary Language Spoken

Anglais

Education

+ Add education

Social Links

+ Add Twitter

Profile: Edit and display user-specific profile information. The profile page of
every user is visible at http(s)://{{ MFE_HOST } }/profile/u/{{ username }}.

For instance, when running locally, the profile page of the "admin" user is:

Who can see this: ®  EveryoneonedX

View My Records &'

About Me

+ Add a short bio

My Certificates # Esiit

You dont have any certificates yet.

Figure 20: Profile page

http://apps.local.overhang.io/profile/u/admin.

Forum: The plugin adds discussion forums to our Open edX platform, such

that students can have conversations about the courses they are following right

in our LMS.

Discovery: This is a plugin for Tutor that integrates the Course Discovery

application in an Open edX platform. it is useful for integration with, for

example, Ecommerce or an external course catalog.

Xqueue: This is a plugin for Tutor that provides the Xqueue external grading

system for Open edX platforms.
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e Notes: This is a plugin for Tutor to easily add the Open edX note-taking app

to an Open edX platform. This app allows students to annotate portions of the

< Previous & @ & = @ Next »

o (DY

The course discussions are a great place to introduce yourself apd—-"—*=~-*t-—= - = dhurse
materials. The expectations for all courses are different, but sor§e| To do before Friday: write &S x sion
activity. When in doubt, check the course syllabus for guidance. personal intro and browse through

f comment on other intros
To view the course discussions, click the Discussion tab at the t§p| social personal-intro
subset of discussions inside the course (see below), where you curse
in context. Go ahead and be social! Make your first post in thi o course by introducing yourself to

the edX community.

Some questions to get you thinking of how to introduce yourself might be:

Figure 21: Notes plugin

coursewarc.

e Credentials: This is a plugin for Tutor that integrates the Credentials
application in an Open ed X platform, The, gm(@yntials application supports
course and program certificates. This plugin offers an admin panel where user

can do configurations for the certificates of his course and program.

@ Site administration | Credentiz X
& = (@ credentials.mooc.moocweb.com/admin! [UlS"4 (6] ‘(i »0 “ B

[ MeMele! [ StepWise [ Clients 3 Cambridge B Yummly ) RasperryFi £ Subscriptions [ MIT @ Knives @) AP

Credentials Administration

Site administration

AUTHENTICATION AND AUTHORIZATION

Recent actions
Grous #Add / Change

My actions
Courseruns $Add # Change
Courses. +Add 4 Change
Orgarizations #Add 4 Change
Pathways 4A 4 Change
Programs +Add ¢ Change
Site configurations #Add # Change
Users 4Add £ Change
Course certifcate configuratons +Add 4 Change
Program certficate configurations +Add  # Change
Program completion email configurations 4M 4 Change
Signatorles +Add  # Change
User credentials #Add  # Change
Flags #Add 4 Change 4 8

Figure 22: Credentials plugin


https://docs.tutor.overhang.io/
https://github.com/openedx/edx-notes-api
https://docs.tutor.overhang.io/
https://github.com/openedx/credentials/

Note that user will have to create the course/program using the Discovery plugin.

Then Credentials plugin will be used for certificate configurations.

e Indigo: Indigo is an elegant, customizable theme for Open edX.

Indigo University

The place for all your online learning

Search for a course n

?’f.".’iﬁﬁ <tutor>

@ Overhang.I0
Demok

Demonstration Course Reliable Open edX deployment with

Starts: Feb 5,2013 Starts: jan 1, 2030

<tutor> OrPeENedX

4.1.2  Gathering Insights and Analytics about OpenedX

with Cairn

Cairn is a scalable, real-time analytics plugin for Open edX. Analytics are an essential
component of an online learning platform: we need to know whether our courses are effective
and which parts need some improvement. We need to know if our students are falling by, and
if they do, we need to detect the early warning signs. When our courses are successful, we

want to get periodical engagement reports.

We created a tool to help us answer all these questions. Cairn is a Tutor plugin that we
install on top of an Open edX platform and that gives us access to a powerful, full-blown

analytics stack. Cairn comes with the following features out of the box:

e Unified data lake of learner events and stateful data: both learner-triggered
events, coming from the Open edX tracking logs, and stateful data, coming from
the existing databases, are available for querying in a single unified interface. This
means that we can, for instance, query the grades of the students who visited our
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platform in the past 24 hours, or collect the email addresses of the students who
did not yet complete the latest assignment.

Real-time: new events are visible immediately in our analytics interface. No more
waiting for slow batch jobs to complete!

Course- and org-based data access rights: our course staff is granted access
only to the data rows that concern them. Cairn makes it easy to create new users
with granular access permissions.

Working dashboards out of the box: Cairn comes with a fully functional
dashboard that we can start playing with right away.

Fully customizable data and dashboards: our data scientists, business
intelligence team, and other tinkerers can freely explore our course data, and
create and share their own queries, datasets, and dashboards. All it takes is a little
bit of SQL.

Scalable: Cairn scales as much as its backend, which was designed for Internet
scale.

Cairn uses the same collect/store/expose paradigm made popular by other frameworks

such as the ELK Stack -- except that all the components are different and better suited to

Open edX:

On the server side, tracking logs are collected by Vector, an efficient, cloud-native
log collector.

Tracking log events are then stored in a Clickhouse table, which is the cornerstone
of Cairn. Clickhouse also exposes MySQL data via live and materialized views.
This is the magic piece of the puzzle that allows us to join events and MySQL
data.

The data inside Clickhouse is made visible to the end-users in a Superset frontend.
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Course overview resms &

Select course ID and time range H Enrolled students o 1 Active students ° 3 Watched a video e 1 Tried a problem 0 i

TIME RANGE
Last month.

COURSE 1D
‘course-vl:aaie Demas Dema_Course % 2 2 1 1

Course completion & :

P
L
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=
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Figure 24: Cairn overview

Vietnamese-German University

Enrolled learners gender (-1 Enrolled learners lavel of education [ -1
Ml ([ Ferale W Coctorate [ Bachelor's degres

Male: 1 (50.00%)

Female Male Bachelor's ... Doctorate

Enroliment histery [ -1 Course grades & :

Number of learners

Grade (%)

Figure 25: Cairn dashboard

51



Select video ID 9 g Unigue viewers a i Average learner @ £ Total watch time @ i

watch time

131s 13.1s

WVIDEQ 1D

7e8b434e6de3435ab00bd 3b25bdeB0T ‘I

Video X-Ray e H

OGrouped @ Stacked @ Unique viewers @ Replay views
Z

i .
1

os)

Figure 26: Cairn analyze

Cairn allows us to collect and view just any metric from our Open edX platform, as
long as the data is available from the tracking logs or the MySQL database. Out of the box,
the default Cairn dashboard comes with visualizations for the following metrics:

e Weekly course engagement:

o Number of enrolled learners

o Number of active learners

o Number of learners’ who'Watehed 4@ ¥ideo.
o Number of learners who tried a problem.
o Average time spent in the course.

o Course progress:

o Number of students who completed each unit.
o Grade distribution histogram
e Course demographics:
o Gender distribution
o Level of education distribution
e Video engagement:
o Number of unique viewers
o Average watch time
o Total watch time

o Second-per-second statistics: Number of unique viewers, Total number of
views
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4.1.3 Codelail

Tutor plugin that enables execution of untrusted code in secure sandboxes using an

external service based on the codejail library.

Live Examples » » IntegralGrader =

Motivating Example ¢ #

£ Previous & = [£4 & [£4 4+ New Unit Next »

Caution: The last publish n of this unit is Ii ) will change udent experience. Published and Live

View Live Version

. . Last published Apr 23, 2022 at 02:58 UTC by
Motivating Example SEDT & B R @ admin

RELEASED:

Jan 01, 2017 at 10:00 UTC
with Section "Live Examples™

Motivating Example

0.0/10.0 points (ungraded) IS VISIBLE TO:

Staff and Learners
This style of problem is used in an introductory calculus course, to assess students on setting up an integral. It works by

comparing the value of the integral that the student inputs to the value of the integral in the answer. Thus, different
variables of integration can be used, and equivalent integrals are graded correct. (Credit: Jennifer French, MIT)

O Hide from learners

Mote: Do not hide graded assignments
after they have been released.

The below plot is a graph of the function y = e”.

Last published Apr 23, 2022 at 02:58 UTC by
admin

Unit Location

LOCATIGN ID
v-integrall

To create a link to this unit from an HTML
compenent in this course, enter "fjump_to_id
/<location ID=" as the URL value.

Write the area of the shaded region as a definite integral.

Figure 27: Codejail plugin with success

The Codelail service provides a sandbox to run arbitrary code. Security enforcement
in the sandbox is done through AppArmor, this means that AppArmor must be installed in the

host machine and the provided profile must be loaded.

The plugin provides an init task that runs a privileged container capable of loading the
needed AppArmor profile into our machine. This is only compatible with a docker
installation. In Kubernetes we must guarantee that each node of our cluster has AppArmor
installed, and the profile loaded, for that reason the one-time initialization task that is used in

the init is skipped when running on Kubernetes.

Weneed torun tutor local do/dev init —--limit codejail for

apparmor profile, if not error in Studio will arise:
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Error formatting HTML for problem:

cannot create LoncapaProblem block-
vl:edX+DemoX+Demo Coursettype@problemt+block@integrall: Error

while.

executing script code: Codejail API Service is

unavailable. Please try again in a fewminutes.

Live Examples » > IntegralGrader =

MOtiVat\'ﬂg Examp|e P - ] View Live Version

< Previous & 4 = = & + New Unit Next >

Published and Live

Last published Apr 23, 2022 at 02:58 UTC by

Motivating Example SEDT & & B @ admin
RELEASED:
Error formatting HTML for problem: Jan 01,2017 at 10:00 UTC

with Section "Live Examples"
cannot create LoncapaProblem block-v1:edX+DemoX+Demo_Course+type@problem+block@integrall: Error while

executing script code: Codejail API Service is unavailable. Please try again in a few minutes. IS VISIBLE TO:

staff and Learners
O Hide from learners

Note: Do not hide graded assignments
after they have been released.

Add New Component

o & @

Discussion HTML Open Response Problem Discard Changes

Vietnamese-German University

Last published Apr 23, 2022 at 02:58 UTC by
admin

Figure 28: Codejail failure state
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4.2 Instructor

<> Help  khoikieul6...

Studio Home e

R io?
Courses  Archived Courses  Libraries New to EDUNET - Studio?
Click Help In the upper-right corner to get

more information about the Studio page you
Demonstration Course are viewing. You can also use the links at the
Re-run Course View Live bottom of the page to access our continually
edX DemoX Demo_Course updated documentation and other Studio
resources

Demonstration Course Getting Started with EDUNET - Studio

edX DemoX Demo

Re-run Course View Live

Test Vocabulary
AASolutions ~ AAST 2023

Re-run Course View Live

TestEnglish1

AA . Testengl = English1

Re-run Course View Live

TestEnglish2

AA AAT | test2

Re-run Course View Live

Figure 29: Instructor page

4.3 Learnervietnames nan Uni

AASolutions: AAS1 |- .
Test Vocabulary Discover New Help “ khoikieu1608  ~

Course Progress Dates Discussion Instructor

Course > Test > Subsection > Unit

< Previous & & Next »

Unit

R Bookmark this page

Lesson 7.1 Vocabulary

10 points possible (ungraded, results hidden)
Fill in the blank with the correct option

Running a no-frills airline is never easy as the competition increases and prices for flights keep falling. When flying started in the 1930s, every
customer was given VIP __1___ and received personal __2___from flight attendants. Today, you are lucky if you get a free glass of water with
many airlines. Their staff often seem __3__ about the apparent lack of customer care. In fact, their attitude is that if you pay so little for a flight,
you shouldn't expecta ___4___ service. And if things go wrong, staff can bevery __5___ . Many customers are extremely __6___ with the way
some of these airlines handle problems. Furthermore, the additional costs for __7___boarding or extra baggage make the ticket price
comparable with traditional airlines. As a result, customers can lose __8__in these companies. Despite the __9__ caused to customers and all
the __10___, itis doubtful that cheap airlines will disappear anytime soon.

Blank 1

Select an o

Figure 30: Learner page in a course

55



Chapter 5: Limitation and Future work

5.1 Limitation

During the development of this project, most of the main function are completed but
there are many problems encountered and new requirements should be considered:

e Environment: All of our page run at the local and I am not having much knowledge to
make the OpenedX platform be accessed publicly because we have not domain name
for the webpages

e Installation: Thanks to the instability of the network where I work, I have encountered
some problems with node-js error in install Tutor for OpenedX platform like set the

min/max fetch-retry timeout, EACCESS error, ...

5.2 Future work

As mentioned in the limitations, there are some requirements that I have not fulfilled,
and many problems have not yet been solved. All of this should be considered as future work

to help provide the OpenedX platfominintesmore maiviénsities iand educational institutions.
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