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Tassa opinnaytetydssa tarkastellaan esitutkimusta Programming with SQL-kurssin
mahdollisuutta MOOC-toteutuksena Metropolia Ammattikorkeakoululle. Tutkimuksen
menetelmat ja tulokset kdydaan lapi perusteellisesti. Tehdyn tutkimuksen tuloksia
voidaan myohemmin hyodyntaa varsinaista toteutusta varten.

Programming with SQL on Oracle-yhtion laatima verkkokurssi, joka on saatavilla Ora-
clen verkkoymparistdssa nimelta Oracle Academy. kurssin tavoitteena on perehdyt-
taa opiskelija SQL-ohjelmointikielen perusteisiin. Kurssi soveltuu opiskelijoille, joilla ei
ennestaan ole paljoa tai ollenkaan kokemusta tietokannoista tai SQL-kielesta.

SQL on yleinen tietokantojen ohjelmointikieli. Se on pitkdaikainen standardi tietokan-
tojen hallinnassa maailmanlaajuisesti. Kielta on kehitetty jatkuvasti, eika se ole me-
nettanyt asemaansa tietokantaohjelmoinnin standardina. SQL:n perusteet ovat siksi
erittain hyodyllinen taito ohjelmoijille ja ohjelmistokehittajille.

Metropolia Ammattikorkeakoulu hydtyisikin siksi suuresti, jos Oraclen SQL-kurssin
saisi sisaistettya MOOC-toteutuksena. Oppimisalustana toimisi Moodle, joka on ylei-
sesti kaytetty oppimisjarjestelma ja siten tuttu oppilaille ja opettajille. Moodle sopii eri-
tyisen hyvin Oraclen kurssin MOOC-toteutusta varten.

Tama opinnaytetyo kasittelee myos toteutusprosessiin liittyvia haasteita. Esitutkimuk-
sen aikana ilmeni useita ongelmia liittyen kurssin mahdolliseen toteutukseen. Mah-
dollisia ratkaisuja naihin ongelmiin kasitellaan myos. Esitutkimuksen tavoitteena on
antaa suuntaa varsinaiselle toteutukselle tulevaisuudessa.

Avainsanat: SQL, Database, ICT, Learning, Learning management
systems, MooC, Moodle, Oracle
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This thesis presents the methods and findings of a pre-study about the possibility of
implementing the Programming with SQL course as a Mooc for Metropolia University
of Applied Sciences. The results of this pre-study can later be used for the actual im-
plementation.

The programming with SQL course was made by the Oracle corporation. It is availa-
ble in Oracle’s learning environment called Oracle Academy. The course is meant to
introduce students to Structured Query Language. The course is suitable for students
with little to no experience or prior knowledge of databases or SQL.

SQL is a commonly used database programming language. It has been a global
standard for a long time for database management. It has been improved as time has
passed. Yet it has never lost its status as the standard for database programming
language. It is thus a great benefit for programmers and software developers to have
at least a basic understanding of the fundamentals of SQL.

It is for this reason that Metropolia UAS would benefit greatly from the implementa-
tion of the Oracle course as a MooC. Specifically, Moodle would be used as the
Learning Management System (LMS) of choice. Moodle is a very commonly used
system and familiar with both students and teachers. It is a flexible solution and ideal
for the implementation.

This thesis also addresses the complications with the implementation process. Sev-
eral problems emerged while researching the possibilities of implementation. Addi-
tionally, solutions and workarounds to these problems will also be touched upon. The
goal of this pre-study is to have direction for the actual implementation process in the
future.

Keywords: SQL, Database, ICT, Learning, Learning management
systems, MooC, Moodle, Oracle
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Abbreviations

SQL:

ICT:

MOOC:

RDBMS:

RM:

ANSI:

ORDBMS:

LMS:

Structured Query Language. An extremely common, widely used

programming language. Used to build and manage databases.

Information and Communication Technology. Technologies that in-
clude information processing and communications, such as comput-

ers and the internet.

Massive Open Online Course. An online course that can be enrolled

on by students online. Managed by teachers.

Relational Database Management Systems. A form of database, in

which the records and data are connected to other bits of data.

Relational Model. A theoretical mathematical model, which is the ba-

sis of relational databases.

American National Standards Institute. An American organization

that manages and oversees standardization on different fields.

Object Relational Database Management Systems. A form of data-
base management system, that allows a degree of object-oriented

programming within a database.

Learning Management System. An online service or application that

can host online learning such as courses.



1 Introduction

Structured Query Language (SQL) is a standardized programming language
meant for use in creating and managing relational databases. It is widely used
even after many decades since its creation. With SQL being so commonly used
in Information and Communication Technology (ICT), the value of understand-
ing how it works and the skills on how to use it are extremely beneficial - if not

crucial — for programmers and software designers to work on complex software.

With SQL being so widely used and important in modern software development
and maintenance of older systems and databases, it is a great benefit for

Metropolia to have resources and courses for students to easily learn SQL and
gain knowledge and understanding of how it works. Since Oracle has made an
extensive online course on SQL, it would benefit Metropolia if said course could

be implemented into Metropolia’s course selection.

Several aspects need to be considered before actual concrete steps can be
taken to implement Oracle’s course for Metropolia. Several issues need also to
be addressed and will be touched upon later in this thesis. In addition, the
course materials need to be adapted into the MOOC version of the course, as
these do not work with every possible database. This will be touched upon later

as well.

This thesis focuses on studying the possibility of implementing an SQL course
based on Oracle’s Programming with SQL course for Metropolia University of
Applied Sciences (UAS) in the form of a Massive Open Online Course (MOOC).
This thesis will also touch on problems with such implementation and possible
solutions to these issues. In the case of future implementation of the course,
Moodle will be used. Moodle is a commonly used Learning Management Sys-

tem. Moodle will also be talked about later.



2 About Structured Query Language
2.1 Database basics

The term “database” might not be immediately obvious to many people, espe-
cially for those with no understanding or previous experience with information

technology. However, the basic concepts behind databases are relatively sim-

ple.

“The term database has fallen into loose use lately, losing much of its original
meaning. To some people, a database is any collection of data items (phone
books, laundry lists, parchment scrolls . . . whatever). Other people define the

term more strictly.” -Allen G. Taylor [1]

In its simplest idea, a database is a collection of data or records. Technically, an
office cabinet containing paper folders full of files could be considered a data-
base. These files would be neatly organized, perhaps alphabetically, so that
everything needed could be found with as little effort as possible. This would be
a form of structure for the database. Without organization, it would take an un-

necessarily long time to do even the most basic searches for needed files.

A record in the context of databases is a representation of an object. For exam-
ple, a veterinarian might have files on all the pets that he has taken care of.
These files could be the records in a database. Each pet would have a record.
These records would have information known as attributes. These attributes
would describe the pet; what species, what age, what color fur etc. The specific

content within these attributes is the data.

The database is made of both data and metadata. The purpose of metadata is
to describe the structure of the database. The structure of the database needs
to be described, so that the data contained in the database can be found and
retrieved. All the data is also related to other data within the database, and
these relations are also described. The database is self-describing; this means

that the database contains the description for itself. In short, the database



structure (columns, tables etc.) are described in the metadata, and through it

the database can be operated, and specific data can be retrieved.

2.2 Structured Query Language

Structured Query Language (SQL, pronounced ess-kew-ell) is a programming
language meant for easy to understand and straight forward way to create and
manage relational databases. It was created in the 1970s by Donald Chamber-
lin and Raymond Boyce; scientists working for International Business Machines
Corporation, commonly known as IBM. In 1979, Relational Software, Inc., later
known as Oracle Corporation, released the first commercially available version
of SQL, which became widely used. In fact, it became so commonly used that it
became the standard globally for relational database management systems
(RDBMS). It was standardized by the American National Standards Institute
(ANSI) in 1986 and a year later by the International Organization for Standardi-

zation. [2]

Chamberlin and Boyce managed to create SQL as a practical implementation of
Edgar F. Codd’s relational model (RM). While Codd’s relational model was a
theoretical work, Chamberlin and Boyce had made it into a system that orga-
nized data into tables, or relations, and could use commands to manipulate it,
i.e. show only the relevant data from a set of tables or create completely new
ones without modifying the structure of the database at all. Relational data-

bases are based on Codd’s relational model.

Since 1999, the international SQL standard has incorporated part of the object
model, resulting in hybrid structures called object-relational databases [1]. Tra-
ditional databases store data in tables: each row is a record; each column is an
attribute. Simply put, the column is a category that describes a thing, and the
value in the column is an attribute (feature) of a thing described. This differs
from an object-oriented system. These systems handle nested objects, complex
data types and inheritance and polymorphism. The differences between these

models can create problems if objects are attempted to be stored in relational



databases. The errors that occur are called “object-relational impedance mis-

match” -errors [3].

To fix this error, SQL 1999 and later standards integrated object-relational fea-
tures into SQL. The resultant systems were called “Object-Relational Database
Management Systems (ORDBMS)”. These systems are essentially hybrids be-

tween relational database systems and object-oriented ones.

Object-Relational SQL implements several features that standard SQL (pre-
1999) doesn’t. These include:

Define custom data types (UDTs)

E.g., a Person type with attributes name, birthdate.

Store complex structures

Arrays, nested records, composite types, or even tables within tables.

Support inheritance

You can define a type Employee that inherits from Person.

Add methods (functions)

Functions or procedures tied to types (like methods in classes).

Use table inheritance

Tables can be created to inherit the structure of other tables.

Relational database management systems (RDBMS) are database manage-
ment systems that are specifically made to store data in structures known as
rows and columns. Rows are oriented horizontally and columns vertically. SQL
is used to interact with the database. With SQL, data stored in these columns
and rows can be accessed, created, modified and deleted with simple, straight
forward commands. The rows and columns form tables, which are collections of

related data entries [4]. Several tables can be combined, and new tables can be



temporally created to showcase data in tables that do not really exist in the da-

tabase. RDBMS is the basis of SQL as well as all modern database systems.

One of the most basic commands in SQL is the SELECT statement. With it, the
user can choose and select parts of the database and display the values stored
within them. The SELECT statement requires the user to understand the struc-
ture of the database. It is vital to understand which tables relate to others, and
in what way. Knowing this, the user can select specific parts of the database,
such as tables, rows, columns etc. to display. They can also use tools such as

the WHERE clause to filter out results that are not desired from the query.

Other commonly used clauses in SQL are, for instance, ORDER BY. This
clause is used to sort out results by their values. For example, if a query returns
values 1,2,3 and 4, the user can have everything related to these values or-

dered in ascending order (ASC) or descending order (DESC).

GROUP BY clause is used so that rows that have same values in specific col-
umns can be grouped together. This is useful if the user is looking for data to be
ordered by same values in the same column. For example, ordering employees

by their department would make excellent use of this clause.

HAVING clause lets the user choose to only display the results in the query that
have a specific value in one or multiple columns. For example, if the user wants
to select employees from a table whose salaries are over 3000€, using the
HAVING clause works perfectly for this task. In addition, arithmetic operators
can be used with the HAVING clause. This enables queries to be constructed in
a much freer fashion, such as selecting employees who have salaries of over

3000€, even when tax has been subtracted.

The JOIN clause allows two or more rows to be combined if they share related
columns. This makes displaying relative data much more intuitive, rather than
having the query return two separate tables.



3 Learning Management Systems in General and Online
Learning

Learning Management Systems (LMS) are software systems designed to auto-
mate learning processes, track the progress of students and make reports of
training events [5]. The goal is to provide learning materials and environments
for students to research course materials and test their skill and understanding.
All this is meant to be achieved with minimal or no teacher involvement in the
learning process, as the administrative tasks are also automated. There are
several features that LMS’s should be able to provide, that will be discussed in

this thesis.

One of these features is tools for administrators. Administrators in this case
would be teachers, who have access to the LMS. It is rather straight forward to
understand, why teachers would need to have access to maintain and modify
aspects of the LMS. These tools would enable the teachers to, among other
things, manage admissions to the course, monitor student progress in these
courses, set schedules for tasks and possible exams and update and add learn-

ing materials.

For students, features that would be available should also be considered. These
features include access to the course learning materials, checking their course
progress, requesting help and assistance from teachers assigned to the course,
possible tech support and access to possible exams. After an exam, the student
should be able to see if the performance was adequate. It should be clear to the
students what aspects of the course are understood and where additional im-
provement is needed. Teachers should also be able to monitor the progress in

exams.

Metropolia UAS offers several MOOC courses for different areas of learning.
For example, Metropolia has a wide range of programming courses for several
programming languages. These courses are meant to be enrolled on and stud-
ied independently by each student. When completed, an administrator for that

course is notified, usually by email, and the course is then approved by them,



and the study points are added to the study program. These courses are de-
signed for ease of access and are beneficial for anyone seeking to learn new

subjects or advance their knowledge and skills on the topic [6].

’ 1]

For the implementation of Oracle’s “Programming with SQL” -course into a
MOOQOC for Metropolia, Moodle will be used. Moodle is a Learning Management
system with hundreds of millions of users enrolled in thousands of educational
institutions and organizations around the globe. It is one of the most used LMSs

in the world. It is thus relatively well known among students and teachers alike

[7].

Moodle was launched in 1999, and it has since grown and evolved and is nowa-
days widely used. It is open source, it is free to use and download and easy to
share. The creators of Moodle have stated that they want Moodle to be easily
accessed by everyone so that as many people as possible have the chance to

access quality learning environments in many different fields and topics.

For students, navigating it is simple and easy to understand. Most students will
already be familiar with it and have their accounts and passwords set up. Enrol-
ling on new courses should be simple and easy, without difficulties. Therefore,
enrolling on a Moodle course implementation of “Programming with SQL” -

course should feel familiar to the students.

As with the students, the teachers are also familiar with using Moodle to man-
age online courses. For this reason, for the teachers, using Moodle to manage
the course and monitor the enrolled students’ progress should also be easy. If
the students on the course have any questions or if they need assistance from
the teacher, they can easily contact them through Moodle. This is because

Moodle has a feature for students to ping a teacher from a button, if they need

help.

Moodle is also very flexible. It allows for several ways to embed content or cre-
ate tasks and exams for the students. These tasks can be done to suit any

learning situation and goal in the best way possible, deemed by the teacher or



course administrator. The specific tasks suitable for the “Programming with

SQL” -course will be discussed later.

4 Aspects of implementing the course for Metropolia’s Moodle

The goal of the work was to explore the possibility of using the oracle SQL pro-
gramming course in Metropolia’s Moodle. Oracle has an extensive and in-depth
programming course for SQL, called “Programming with SQL”. It is accessible
only from Oracles own learning platform “Oracle Academy”. It would benefit
Metropolia, if this course could be made accessible from a learning manage-
ment system that is used by Metropolia. It should be possible to implement this
course so that it is accessible from Metropolia’s own platform. In addition, stu-
dent’s learning could be monitored through Moodle, which is not possible for

Metropolias’s teachers from Oracle Academy.

4.1 Programming with SQL by Oracle

Programming with SQL is an online course made by Oracle corporation. It is ac-
cessible online from oracles learning site Oracle Academy. However, to enroll
on this course, a user is going to need access to it. This will create complica-
tions, which will be addressed later. The course is autonomous, meaning that
the students’ progress on the course independently. This gives the students a
great deal of control over their work hours and freedom to progress at their own

pace.

The course consists of several chapters. Each chapter touches on a specific as-
pect of the SQL language. for instance, the first chapters introduce the student
to the very basic functions of SQL, so that the student has a solid basis of
knowledge about SQL to then progress to more complicated parts of the
course. Naturally, the course gets more complicated and demanding as the stu-
dent progresses further. This means that the overall progress on the course will



be slower the further the student advances on the course. However, progress-
ing through the course from one chapter to another feels natural. This is be-
cause each chapter has a scope on the concepts and the chapters make sure
to not overcomplicate the topics. This helps the student to grasp the concepts
within each chapter intuitively and without overwhelming students with less ex-

perience with database concepts.

The learning materials within each chapter consist of pdf-files of information for
the students. These pdf-files are accessible on the course through a web
browser. Additionally, these files can be downloaded to the user’'s machine.
This is helpful for students who might be struggling with a stable internet con-
nection. Since the course is done entirely through pdf files, the course can be
essentially made an offline course, should the student wish to download all the

course’s pdf- files.

Each chapter consists of approximately three segments. Each of these seg-
ments contain two pdf -files. In these pdf -files the chapter topic is introduced
and learning materials displayed. The student goes through these materials and
learns from there. After the segment’s learning materials have been thoroughly
examined, the student may mark the materials completed and can progress to
the final part of the segment. This part is also a pdf -file, the third in the seg-
ment, but instead of materials for learning, there are found tasks that the stu-
dent needs to complete. However, the course does not include anything in
which to give the answers to the tasks. It is unclear whether or not the tasks are
meant to be done in Oracle APEX system (Oracle APEX will be talked about
later) and be logged there. This is not realistically a problem for the implementa-

tion process to Metropolia’s Moodle, as will be demonstrated later.

Progress on the course is logged by the student; when a chapter is completed,
the student checks the chapter completed by themselves. With the implementa-
tion to Metropolia’s Moodle, progress will be logged there. This will be clarified

later.
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The user interface (Ul) of the course is good. It is clear and intuitive to navigate.
It should not cause the student any confusion on how to access each chapter
and where to progress next. The Ul is also very responsive. However, the expe-
rience may vary depending on the device the course is accessed from. In this

work only the browser version will be discussed on PC -platform.

Database Programming with SQL - English

Home \ My Classes \ Taking a Class

@ Sections in Course e Difficulty Status
21

In Progress

In this course, students implement database designs by creating physical databases using SQL. The curriculum introduces basic SQL syntax and the rules for constructing valid SQL statements.

Course Outline

Section 0 - Course Resources [ J
100%
Section 1- Introduction [ J
100%
Section 2 - SELECT and WHERE ([ ]
100%
Section 3 - WHERE, ORDER BY and Intro to Functions [ ]
100%
Section 4 - Single Row Functions Part 1 [}

100%

Figure 1. Course chapter selection view in Oracle Academy

The course mentions Oracle APEX. This is Oracle’s database software that is
meant to be used on this course. Specifically, the tasks within the course re-
quire the student to have access to this software. However, a problem was en-
countered while trying to access APEX. This resulted in APEX being dropped
as an option for the Metropolia implementation of the course in Moodle. An al-
ternative solution was considered and experimented on. While the results were
promising, some problems and difficulties arose from this. The problem with Or-

acle Apex and the alternative solution will be touched upon later.
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4.2 Studying the possibility of Moodle implementation

As stated before, the goal of this pre-study was to find out the viability of imple-
menting the Oracle course for Metropolia’s Moodle. Naturally, the first step to
determining this was to enroll on the course and progress on it. This was to gain
an idea of the overall course, how it worked, what could be implemented as is
and what needed to be done in case of problems or compatibility errors. Access
to the course was gained from Janne Salonen, the teacher supervising this

work.

There were no issues with logging in to the Oracle environment. Once logged
in, access to the course material was gained. First, a look was taken into the
course materials. From there, it was found that the course required access to
Oracle APEX, a database software in which the tasks, such as writing the
proper queries and examining the course database were meant to be done.

This was the first and most pressing problem encountered.

Access to Oracle APEX was not gained despite numerous attempts. It is un-
clear what exactly caused this practical problem. One theory is that the way to
access the software has changed, but the instructions on the course itself re-
mained out of date. An attempt was later made with Salonen, but the problem

persisted.

The problem was unable to be solved, so an alternative was decided. There ex-
ists an open-source database by MySQL called “classicmodels”. It was decided
with Salonen that instead of using Oracle APEX to examine the course data-
base, classicmodels would be utilized instead. One of the benefits to this solu-
tion was that the classicmodels database is very clear to conceptualize, even to
those with limited or no prior experience with databases. Another benefit was
that the database could be accessed with many different software that were

both free to use and widely available.

However, this solution required a compromise. Since the Oracle course needed

to use a specific database (that was essentially inaccessible due to the problem
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described formerly), the classicmodels database was not going to be compati-
ble with course content. This required that any references to the course data-
base needed to be formatted so that they applied to the classicmodels database
that was now in use. Effectively, this meant that several tasks needed to be re-
interpreted to fit into classic models. That said, care was taken to make sure
that the actual content of the query, in other words, what the specific task was

meant to train and test, was unaltered.

The image below is a task from the third segment of chapter two. In this task,
the student needs to write a query that retrieves the first name, last name and
salary of all Global Fast Foods staff whose salary is between $5.00 and $10.00
per hour. Obviously, this specific query is impossible to do on classicmodels,
since no data or tables exist in it as described in the task. This error was cir-
cumvented by modifying the query to fit the classicmodels database, without al-

tering the fundamental way the query works.

Try It/ Solve It

1. Display the first name, last name, and salary of all Global Fast Foods staff whose salary is
between $5.00 and $10.00 per hour.

Figure 2. An example task from the course.

In the image below can be seen how this problem was solved. Instead of writing
the exact query required in the task description, it has been modified to fit clas-
sicmodels. Specifically, instead of attempting to retrieve the staff’s first and last
names of those whose hourly salaries are between $5.00 and $10.00, the query
retrieves the customer number of those customers whose payments are be-
tween 40000 and 85000. These are obviously major differences between the
queries. However, it should be noted that the actual query structure is the same.
In other words, the specific training that the query in the course tasks attempts
can be achieved on the one modified for classicmodels as well.
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SELECT customsrNumber FROM classicmodels.payments where amcunt between and

Figure 3. The same query as the previous, but modified to fit classicmodels.

This was the method used to fit the tasks in the course to work also with clas-
sicmodels database. However, some of these queries were not compatible at
all. In these cases, modifying them would’ve inadvertently changed the query to
such a degree that the fundamental aspect that it meant to train would’ve been

changed to something else. Thus, these queries were ignored.

Since the course itself lacked any way to write and save the queries and tasks
(speculated to be done on Oracle APEX as stated before), another solution was
needed. Ultimately it was decided that the answers would be recorded simply in
a text document. Realistically, almost any kind of text document would’ve suf-
ficed. It was decided that Notepad++ would be used for its simplicity and ability
to show code clearly. Specifically practical was the option to set it to recognize
SQL. This made the code very clear to view compared to other text documents

like the standard Windows notepad.

In the image below is a demonstration of how the task answers and queries
were recorded in Notepad++. It should be noted that the tasks that simply could
not be implemented by using classicmodels were marked with three lines (---).
Additionally, on line 100 only the letter “c” is typed. This is because some tasks
did not require a query. Rather, some of them required a written answer. In this
case, the sixth task in the segment was a multiple-choice question. The correct

answer was option ¢, hence the letter ¢ in the answer file.
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79 I SELECT customerNumber FROM classicmodsls.payments where amount between and

81 SELECT first_name, last_names

82 FROM £ staffs

83 WHERE salary »= AND salary <=

84 SELECT checkNumber FROM classicmodels.payments where checkNumbesr like ' 2%°;
SELECT lastName FROM classicmodels.employees where lastName like "%=';

c. WHERE guantity IS NULL;

92 Latter has larger result SET

93 SELECT contactLastName FROM classicmodels.customsrs where contactLastNams like '"%=%'

G4 AND contactLastMName LIKE "%i%';

SELECT firstName, lastName, jobTitle FROM employees WHERE >

SELECT customerName, contactlLastName FROM classicmodels.customsrs WHERE contactLastName LIKE 'D%°
AND contactLastName LIKE "%a%’

AND contactLastNams LIKE "%=%";

Figure 4. The tasks were recorded into Notepad++.

As mentioned earlier, classicmodels database was used during the work. This
database was accessed using both MySQL Workbench and MySQL Shell. The

queries were tested through either of these programs.

In the image below can be seen a query; “SELECT * FROM classicmodels. cus-
tomers;”. This is how said query appears on MySQL Workbench. It should be
noted that the entire result of the query is not shown as it is far too large to fit in

a single image.
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MySQL Workbench - m} X
#®&  Localinstance MySQLED x
File Edit View Query Dalabase Server Tools Scripting Help
She SEE&ELOE & @ D=0,
Navigator customers __orders orders orders orders customers customers __orders orderdetails  [[ERUER & | soLadditions
SCHEMAS | ¥ F 8 =) Limitto 1000row ~ | %5 | < @ (1] (= | [T %y | Jumpto
a 1o SELECT * FROM classi ‘
classicmodels. customers;| .
¥ 5 dassimodds . Automatic context help
¥ 2 Tables is disabled. Use the
[ |esmaes toolbar to manually get
> E crelores help for the current
» E offices p ne
» E orderdetals < 5 caret position or to
¥ ] orders v toggle automatic help.
Administration  Schemas | ResultGrid | EH 4% Fiter Rm.s:l:ﬂam & B B | eporjimport: B B | wrep call content: I3 a
Information customerturrber  customerhiame contactlasthame  contactFirstName  phone addressLinel ~ -
» 103 Ateler graphique Schmitt Carine 40.32.2555 54, rue Royale =
Table: customers 112 Signal Gift Stores King Jean 7025551838 8489 Strong St.
114 Australan Collectors, Co.  Ferguson Peter 03 9520 4555 636 St Kida Road
Columns: 119 La Rochelle Gifts Labrune Janine 40.67.8555 67, rue des Cinquante C Form
customertumber 121 Baane Mini Imports Berguifsen Jonas 07-98 9555 Erling Skakkes gate 78 s
customerName 124 Mini Gifts Distributors Ltd.  Nelson Susan 4155551450 5677 Strong St.
Eizggg’rﬂz’x 125 Havel & Zbyszek Co Piestrzeniewiz  Zbyszek (26) 6427555 ul. Fitrowa 68
phone 128 Blauer See Auto, Co. Keitel Roland +49 69 66 90 2555  Lyonerstr. 34 =
addresslinel 129 Mini Wheels Co. Murphy Julie 6505555787 5557 North Pendale Stn
addressLine2 131 Land of Toys Inc. Lee Kl 2125557818 897 Long Airport Avenu
city 141 Euro+ Shopping Channel  Freyre Diego (91) 555 94 44 ¢/ Moralzarzal, 86
StuastteaICUde 144 Volvo Model Replicas, Co  Berglund Christina 0921-12 3555 Berquvsvigen 8
Euuntry 145 Danish Wholesale Imports  Petersen Jytte 3112 3555 Vinbaeltet 34
salesRepEmployeeNumber 146 Saveley & Henriot, Co. Saveley Mary 78.32.5555 2, rue du Commerce
creditLimit 148 Dragon Souveniers, Ltd.  Natividad Eric +65 221 7555 Bronz Sok. S
151 Muscle Machine Inc Young Jeff 2125557413 4092 Furth Circle Plan
157 Diecast Classics Inc. Leong Kehvin 2155551555 7586 Pompton St.
161 Technics Stores Inc. Hashimoto Juri 6505556809 9408 Furth Crcle
166 Handji Giftsk Co Victorna Wendy +65 224 1555 106 Linden Road Sando!
167 Herldu Gifts Oeztan Veysel +47 2267 3215 Brehmen St. 121
168 American Souvenirs Inc Franco Keith 2035557845 149 Spinnaker Dr.
169 Porto Imports Co. de Castro Isabel (1) 356-5555 Estrada da satde n. 58
171 Daedalus Designs Imports ~ Rancé Martine 20.16.1555 184, chaussée de Tourr
172 La Come D'abondance, ... Bertrand Marie (1) 42.34.2555 265, boulevard Charonn
173 Cambridge Colectables Co. Tseng Jerry 6175555555 4658 Baden Av.
175 Gift Depot Inc. King Julie 2035552570 25593 South Bay Ln.
177 Osaka Souveniers Co. Kentary Mory +81 06 6342 5555  1-6-20 Dajima
181 Vitachrome Inc. Frick Michael 2125551500 2678 Kingston Rd.
186 Toys of Finland, Co. Karttunen Matti 90-224 8555 Keskuskatu 45
187 AV Stores. Co. Ashworth Rachel (171) 555-1555 Fauntierov Circus ¥
< >
customers 1 x App! Context Help ~ Snippets
Output
[T Action Output -
#  Time  Action Message Duration / Fetch
© 1155447 SELECT * FROM classicmodels.customers LIMIT 0. 1000 122 row(s) returned 0.016 sec /0.000 sec
< >

Figure 5. View of MySQL Workbench application.

In the image below there is the same query as in the previous image. This time
the query was made in MySQL Shell. MySQL Shell has a more classic appear-
ance, familiar to any database developer. As with the previous image, the entire
result of the query is impossible to fit into a single image. Therefore, only the

first part is shown.
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Figure 6. view of MySQL Shell.

To enroll and progress on the course, access to the Oracle course in Oracle
Academy is required. Without access, the course materials cannot be ac-
cessed. The access to the Oracle Academy course can be provided by the su-
pervising teacher. After choosing to enroll on the course, a teacher will then pro-
vide the student with directions to create an account for the Oracle Academy.

After this, the teacher will provide access to the Programming with SQL course.

Once full access has been gained to the course, and by extension the course
materials, the student can begin learning. The training will work the same way
as it does on the Oracle course, reading through the learning materials found on
the pdf -files. If the student has any questions, the supervising teacher can be
contacted, and assistance can be requested. Progress through the course is

made chapter by chapter, similarly, like on Oracle Academy.

After a chapter is completed, the student moves on to the task section. This can
be done in numerous different ways in Moodle. For example, the student will be
prompted to write a specific query based on the topic of the chapter. The
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student then writes it down in the text field in Moodle. Then, based on whether

the answer was correct or not, the student can progress to the next chapter.

In addition, several different types of tasks can be implemented in the task sec-
tions of the Moodle course. For example, multiple-choice tasks are a valid op-
tion for some of the exercises. This would add a deal of variability into the tasks.
The course administrator could tailor each segment of the course, however is
seen fit. Additionally, these tasks segments can be modified later if difficulties
arise, such as a great number of students finding some tasks unnecessarily

confusing.

After the student has passed all (or the required amount) of the chapters, they
can attempt a final test. Here would be collected tasks and quizzes about topics
of every chapter of the course. Like in the task segments, a mixture of written
tasks and multiple-choice tasks could be implemented. Once the student
passes the test, they would contact the teacher and have the course marked as

completed and receive a grade.

The Oracle Academy course “Programming with SQL” should be reasonably
simple to be implemented as a Moodle course for Metropolia. The methods of
doing the implementation, as described above, should be relatively straightfor-
ward and cause no issues. Since the learning materials are found in Oracle
Academy, these do not need to be accessible from Moodle directly. Rather, only
the tasks and exams should be made into Moodle for when the student has

read the corresponding learning materials for each chapter.

5 Conclusions

5.1 Starting point

The premise of this pre-study was to research the possibility of implementing a
programming course called “Programming with SQL” into Metropolia’s Moodle
environment. The course was originally made by Oracle, and it is accessible
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only from Oracle’s online learning environment “Oracle Academy.” It would be
greatly beneficial for Metropolia University of Applied Sciences, if this course

could be accessible from Moodle.

To find out the possible way of doing the implementation, the first step was to
enroll on the course and progress on it. This was to gain an idea of how the
course progressed and how it would fit the Moodle environment. Access to the
course was gained with the help of a teacher. After this, progress was made on

the course.

The course consists of the learning materials, which were accessible as pdf-
files. Each chapter had three segments dedicated to a specific topic of the
chapter. At the end of each segment there was one more pdf-file, containing the

tasks for that segment.

To do the tasks, Oracle intended that a software called “APEX” be used. This
was Oracle’s database software, which was to be used to access a database in-
tended for the tasks of the course. However, despite efforts, this software would
not work. An alternative solution was required. It was decided that an alterna-
tive, free database software was to be used. MySQL was chosen for its simplic-
ity and familiarity, as well as availability. However, this posed another problem.
The database intended for the course could not be accessed without Oracle
APEX, and an alternative database was also required. It was decided that the

free database “classicmodels” was to be used.

Now the database could be accessed, but since it was a different database from
the one intended for the course, some compatibility problems arose. Specifi-
cally, the queries in the tasks that were meant for the student to be written into
APEX would not work with a different database. To make them work, they
needed to be modified. This worked well, because even when they were
changed, care was taken to make sure that the query functioned the same way,

so that the same training was included.
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5.2 Results

After researching the possibility to implement Oracle’s “programming with SQL”
into Metropolia’s Moodle it can be concluded that this is indeed possible. Even
though the learning materials are only accessible from Oracle Academy, this
should not be a problem. Access to Oracle Academy can be given by a teacher
acting as the administrator for this Moodle course. Then the student can access

the materials directly from Oracle Academy.

The greatest benefit from a Moodle implementation comes in the form of the
tasks. For each chapter of the course (corresponding to the chapters in the
learning materials) task pages can be created in Moodle. These tasks can be
done in various ways, such as written answers where the student needs to write
the correct query into a text field, multiple-choice tasks or anything the course
administrator wants. This way the potentially replicable problems that were en-

countered with Oracle APEX can be avoided altogether.

The implementation of Oracle’s “Programming with SQL” course into Metropo-
lia’s Moodle environment has several benefits. Specifically, it makes the teach-
ers work to monitor students’ progress much easier, since it can be seen in
Moodle. Moodle is also a much more familiar environment for teachers and stu-
dents alike, making it much more intuitive and familiar for students to enroll on
the course. Moodle also makes it possible for the teachers to have full control

over the course tasks.

Overall, the goal of this pre-study was reached. It can undoubtedly be con-
cluded that the course is indeed possible, if not preferable to be implemented
into Metropolia’s Moodle environment. Now that the prospect has been evalu-

ated it is possible to start concrete work to make an implementation.
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